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THURSDAY, MAY i, 1873 


THE WILD BIRDS PROTECTION ACT 


“CAVE me from my foolish friends,’ ought to be a 
O stave m the spring song of each fowl of the air from 
the Nightingale which warbleth m darkness to the Dotterel 
which basketh at noonday Last year, as is well known 
a bill for the protection of “ Wild Fowl" was brought into 
Parliament at the instance of the ‘ Close time Com 
mittee of the British Association,* and the vinous 
changes and chances which befell it before it bee ime an 
Act were succinctly recounted m the Committee s repoit at 
the Bnghton meeting printed m Nature, vol vi p 363 
This bill, as at first prepared and introduced to the 
House of Commons, was framed entirely on the Sea birds 
Preservation Act, which became law in 1869, and only 
diflered from that successful measure where difference 
was needed, and the penalties and procedure it pro 
imsed were the same as those which have proved to be 
so thoroughly efficient in the former case The minute 
care, the practical knowledge, and the consideration of 
various interests with which it was originally drawn may 
be gathered from a few facts Many of the birds it in 
tmded to protect are known in various parts of the 
country by various names, and accordingly all these 
aaiaes were introduced, for it was clear to the promoters 
of the bill, though not, as shown by the sequel, to the 
public ht large, that a man summoned for killing (let us 
say) a Lapwing would never be cjpvicted if he brought, 
as he easily might bring, credible witnesses who m good 
faith swore that it was a Peewit, and that they never heard 
It called anything else At the same time, that the 
measure might not be needlessly severe, care was taken 
that of those species which bear different names in 
£|Coiland and England and do not breed in the latter, 
tlwy should only appear under the name by which they 
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arc known m the former A few species too, though 
coming strictly under the category of " Wild Fowl,” were 
omitted because of their making themselves obnoxious to 
farmers But the j,reat feature of the bill was its being 
directed to a definite point — the preservation during the 
breeding season of those birds which, beyond all others, 
were and are subjected to cruel persecution at that time 
of year— thousands of Wild Ducks, Plovers, and Snipes, 
being constantly to be found in the poulterers’ shops 
throoghout the spring months, not only killed while they 
are breeding, but killed, it is not too much to say, because 
they arc breeding, since during that season they put off 
much of their natural shyness and fall easy victims to the 
professional gunners Furthermore, all who really know 
anything of birds know that it is just these kinds which 
are most rapidly dimrnishing m number— some of them, 
which in bygone days were most abundant, are now only 
seen as stray visitors There is, for example, the Avocet, 
the disappearance of which can be plainly traced to its 
destruction by gunners,* and had we space we could cite 
many similar cases Then too, nearly all these birds are 
of AO small importance as an article of food, and their 
supply to our markets has produced a trade of con- 
siderable extent 

Now, on the other hand, there are a good many 
enthusiastic persons, of whom we desire to speak with all 
respect, who have long been under the belief that m this 
country the number of birds generally, and of small birds 
in particular, has been gradually diminishing, and these 
persons wished for a much wider extension of the phnciple 
of protection than seemed to the “ Close tune ” Committee 
necessary or expedient Whether their seal is according 
to knowledge may be judged from what we have further 
to rdate, but it is very plain that they disregard the wide- 
spread belief in the mischief popularly supposed to be 
caused by many of even our most useful small birds, and 
the fact, which no observer of experience can deny, that 
under certain circumstances, certain birds do a very 
considerable amount of harm- witness Song thrushes and 
Blackbudg in the strawberry beds — as well as that « is 

■S^StcTniout 'Bud. of Norfolk." will p .37 wd feBowuif 


NATURE 


{May It 1873 


only careful observation which will convince an unpreju- 
diced man that the hann so.^one is outweighed by the 
general good. Fitttiier, ton, thesp persons overlook the 
impossibility of tna^tig Iseotilc change their opinions by 
Act of Parha^eiit, an 4 if could be opiy when they become 
better acquaints wltli the great truths of natural history, 
that the deSired results wouM follow Aq attempt to force 
public opinion m this country generally fails , 

Now this being the state of things when the “Wild 
Fowl Protection Bill ” was miroduced by Mr Johnston, 
the enthusiasts at once tried to make it meet their ends 
The history of the bill being, as we have said, accessible to 
our readers, there is no need for us to entei upon details, and 
we content ourselves by reminding them that, in an almost 
deserted House, Mr. Auberon Herbert, on the motion for 
going into committee, succeeded in carrying, b/ a 
majority of 20 to 15, an “instruction’’ to extend the 
protection accorded under the bdl to “ Wild Fowl" to 
other wild birds, and thereupon the spirit of the Bill aas 
entirely changed, and it was coinerted from the reasonable 
measure originally contempt Ued into one of mdetmitc 
and general scope Persons of common sense at once 
saw that m its new shape it would be impracticable, not 
to say tyrannical, and notice was speedily given of its 
rej’ection Its introducer, howtver, contrived to get it 
referred to a Select Committee, by whom it was still 
further modified, the objections niturally uigcd igiiust 
its sweeping clauses being overt orae by limiting its tIUi ts 
to certain birds named m a schedule, while the pen dues 
were dutunished The schedule, it is true, contained the 
names of all those buds originally included in the Bill, 
butmmy others were added, though on what primiple 
some were omitted and others introduced we cannot profi ss 
to say No ornithologist whose opinion could carry the 
slightest weight appears to have been consulted, and it is 
needless to say that no ornithologist w.is .among the twenty- 
three members forming the .Select Committee* 

We need not dwell furthtr on historic details It is now 
evident that the efforts of the enthusiasts - well intended 
as they doubtless were- -h.ave produced a law which is on 
all sides admitted to be virtually inoperative, inste.ad of 
the effective measure which the results of the .Sci buds 
Act warrant us lu believing that the original Bill would 
have proved -Substantial fines, which would have been 
resonablc enough whi'i e profession.il gunners and pmil- 
terers were concerned, would hive been manifestly ciuel 
in the case of schoolboys Accordingly the penalties 
were, to use the forcible expression we h.ive heard .ap- 
plied, “ sweated away ’’ to suit the minor offenders, .and 
the Act IS almost a dead letter. Mr Herbert, on the 
2lst of June last, laid a cuckoo’s egg in the caiefully- 
built nest of the British Association Committee, and the 
produce is a useless monster — the wonder alike of the 
learned and the l.iyman, and an awful warning as an 
example of amateur legislation. The forebodings of the 
“Close-Time" Committee have proved but too true. 
In its last Report we read— 

"Your Committee cannot look with unmixed favour 
on this measure It appears to them to attempt to do 
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top Aupli, and not to provide effectual means of doing it. 
Ip ifipiy former Reports they have hinted at, if not 
expressed^ the difficulty oi; jmpossilsility of passing any 
general measure, wliich, witl^out bsing oppressive* to any 
class, of persons, should 1)6 adequate to the purpose. 
Furthpr consideration has styen^tliened their opinion on 
this point. They fear the pew Act, though far from a 
general measure, will be a very inefticient check to the 
destruction of those birds, which, from their yearly 
decreasing numbers, most require protection, its restrain- 
ing power having been weakened for the sake of pro* 
tcctmg a number of birds which do not require protection 
at all. Your Committee have never succeeded lu obtain- 
ing any satisf-ictory evidence, much less any convincing 
proof, that the numbers of small birds .ire generally decreas- 
ing in this country , on the conlr.iry they believe that from 
various causes many, if not most, species of small birds 
arc actually on the increase They arc therefore of opinion 
that an .\ctof Parliament proposing to promote theu: pre- 
scrv.ition IS a piece of mist .aken hgisUtion, and is mis- 
chievous m Its effect, since it diverts public attention from 
those species which, through neglect, indifference, custom, 
cupidity or prejudice, are sulfcn ig i persecution that will, 
in .1 few years, ensure ihcir complete extermination ” 

We believe thit this opinion is entiiely correct, but our 
space would not allow us to adduce evidence in support 
of It. Ml Herbert h.is now confessed the inutility of his 
handy-woik, and some time since gave notice of a motion 
for the appointment of a Committee of the House of 
Commons to examine witnesses on tlic question Before 
this article appears m print, our reiders will know whether 
he gets what he wants If he succeeds we suspect that 
not much good will follow, The eloipience of the enthu- 
siasts is likely to overpower the reason of the true natu- 
ralists— a nice not prone to sentimentality or given to 
sens.ationahsm 

We would observe that the destruction of “ Wild 
Fowl’’ stands on a veiy different footing from the de- 
struction of “ Small Birds, ’ and if either is to be stopped 
It must be by different means. To check the first we 
believe no measure can be devised so complete as that 
which W.IS list year spoilt by Mr. Herbert, but, since his 
unhappy success has taught Leidenliill Market that an 
Act of Parliament may be set at nought with impunity, 
It js quite possible that a new Act to be effectual should 
absolutely prohibit, within certain diys, the possession or 
sale of the birds to be protected, irrespective of whether 
they can be proved to have been 1 cceivcd from abroad or 
. not The destruction of “ small birds ’’ is chiefly caused 
I by professional bird-catchers, for tlie numbers killed by 
the gun IS in most cases compamtively trifling. The 
outcry that would be raised by farmers and market- 
gardeners, were they hindered from shooting the birds 
they find rifting their crops, would quickly repeal any Act 
which Parliament might inconsiderately pass to that 
effect But we certainly should have no objection to 
putting the bird-catchers under some restriction, and we 
believe it would be to their own advantage if they were 
restrained from plying their art during the breeding- 
season. We shall no doubt be condemned by many 
excellent persons, but we cannot look upon bird-catchers 
as a class that should not be suffered to exist. The voca- 
tion of a bird-catcher may or may not conduce to the 
practice of all the virtues, but there is no reason for 
regarding it as essentially and necessarily vicious. Gbo4 
and bad exist in every trade, bird-catching amonit the 
rest We conceive that Mr. Sweedlepipes had a right to 




make his living— nay, to be protected in doing so as 
long as he did not exercise his calling to the detriment 
of the community. Of course, this view will not suit the 
spasmodic writers of letters to the Times and other 
newspapers with their passionate appeals on behalf of the 
harmless Hedge-Sparrow and the unappreciated Tomtit 
Who 13 there that systematically persecutes either ? 
Certainly not the bird-catcher even of the blackest dye, 
begrimed with the soot of Seven Dials or Spitalficlds 
Are there not just as many Hedge-Sparrows and Tomtits 
m this country as there is room or food for> Are there 
not now many more Skylarks and Chaffinches than there 
were before heaths were broken up and bogs drained, 
plantations made and “vermin” killed by the game- 
keepers ? But our excellent entluisiasls cannot see this 
with them are alike despicable and detestable the gar- 
dener who will not believe that the Bullfmch is actuated 
by the purest and most benevolent motives in nipping off 
his apple buds, and the firmer who doubts whether the 
Sparrow’s ravages m his ripening giain aic counter- 
balanced by that saucy bird’s services in the cabbage- 
garden. To them all birds are at all times bent'on bene- 
fiting the hum.an race No statement in this direction is 
too gross for such people to swallow The last we have 
met with IS one of the most absuid. In the Quaiti//y 
Revteio for the present month (p 402), we read that from 
some nameless moors the sportsman h is been driven bv 
the vipeis, and the abund.mct of the vipers is owing to 
the extermination of “ their natural enemy, the beautiful 
peregrine falcon ” ' Such .1 story is not worth refuta- 
tion , Its original toller has said “ that which is not,’’ and 
the man who gravely repeats it is an idiot or worse * 

But now to conclude, we beg leave to ofltr the following 
suggestions — 

1st. That the “Wild Fowl Protection Bill” be passid 
as originally introduced, with the possibh' exception of the 
sentence whereby fowls proved to have been impoitcd 
from any foreign country are exempted, 

2nd. That a “ Bill for the Regulation of Bird-catchers " 
be brought in— its chief featuie being the absolute prohi- 
bition of bird-catching by means of traps, springes, or nets 
during the spring months— s.iy from April 1 to July i, 
and that at other times of the year such engines should 


with the greatest care The Illustrations are inimitable and 
hfe-likc • we venture to say that no such figures of Mof- 
I lusca and their shells have ever been published m any 
country 

The introduction to the present volume contains an 
account of the currents, saline ingredients, and tempera- 
ture of the water m Kiel B.iy, together with elaborate 
t<ibles of the latter properties in comparison with those 
in some other parts of the North Atlantic and m North 
Japan, as well as a notice of the peculiarities, distribution, 
and fretjuency of occurrence of the Kiel Bay Mollusca, 
and relative abundance of the genera and species in 
proportion to that of the Mollusca in Great Britain, 
(.hristianiafiord, and the .Sound 

The body of the work embi .ires the subclass Proso- 
brancliia (comprising the orders Cyclobr.tnchidta, Pectmi- 
branchiata, .and Siphonobrnnchiata) of the class Gastro- 
poda, a supplement to the first volume m respect of 
I the other sub-class Opisthobr.inchiata (orders Pleiiro- 
I branchiata and PeUibranchi.ita), and the I-amulhbranchia 
I (order Lunellibranchi.ua of the class Conchifera), with 
I short diagnoses in Latin, and full dcsciiptions in German 
of all the species given m the woik The admirable 
figures amply illustrate every ch.iiacter of the living 
animal and Us shell, some being of the natur.1l sire, and 
others magnified 300 times 

We are not told whethei any Brarhiopod, marine 
i Pulmonobranch, or Coph.ilopod inhabits Kiel Bay , but 
assuming the list to be complete, we find 23 species of 
Conchifera, and 40 of G.astropod.a, being altogether 6j 
species There are 562 species of Mollusca in the British 
seas. This great diffeience may arise from the brackish 
nature of the water m Kiel Hay , and to the same cause 
may be attributable the sm ill sire of all the Mollusca, 
except My Ulus <dulis, which is usually stunted on the 
open sea coast. 

The .luthors have satisfactorily shown that the genus 
Vrt/orn (erroneously changed by Deshayes to Tnplwns) 
IS distinct fiom LiUlhtum, although beloneing to the 
same familj, between which and Ctiithiopiulte it appears 
to be intermediate The pnn< ipal difference consists in 
the animal of Tufont having a retractile proboscis , and 
Lovdn’s description of 7 penhn.1i w.is doubtful on that 


not be used within (say) 50 yards of any highway. 

3rd. That the “ sport ” of Swallow-shooting be abso- 
lutely and at .all times prohibited , and finally we may 
add that if a Chancellor of the Exchequer should ever 
take a hint from North Germany .and lav a tax on birds m 
cages, we m the name of our N ightmgalcs shall thank him 
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point. Other writers on the Mollusca have done nothing 
to help us in the classification of this diffitult group. 
The shells are distinguish.ablc by the shape of the mouth, 
which IS very peculiar in Tnforts , and the sculpture of 
the apex differs from that of an important 

character which might have been advantageously repre- 
sented m the plate before us. 

We hope the authors will not t.ike amiss a few slight 
criticisms. Their Rissoa incontpuna is not Alder’s 
species, but R. albella of Love'n. R. oclona of Linnd is 


und Lameihbranihta, nebst etnem supplement su den 
Opisthgbranchta. Mit 24 tafeln Von H. A. Meyer und 
K. Mdbms Small folio, 139 pp. (Leipsic, 1872) 

W E are rejoiced to see the second volume of this 
excellent “ ouvrage de luxe." Like the first volume, 
the second bears evident marks of having been prepared 
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probably a variety of Jlydrobia uhhe, judging from his 
descnption and the habitat “m Sveciic subpaludosis.” 
The species described and figured by Meyer and Mbbius 
as R. octona has two moie (viz ten) whoils ; it is not 
horn-colour, but variegated , the mouth is oval, and not 
“fere orbiculata ; ” and Linnd does not mention the ribs 
which characterise the Kiel Bay species. The figures of 
Ruppa sptrtaia do not show the fpot- appendage of capd^l 
cirrus, although It .is desenbed in the work. Amphtiphyra 
shbttld be Utricuius. 
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We vrisU the authors could have given us some mfor- 
mation as to the modus operands of the Teredo in cxca- 
vating Its cylindrical tube, instead of merely quoting 
Hater’s opinion that the shell is the boring organ. One 
thing is certain, and indeed has been admitted by Kaler, 
that the foot of Teredo is in front, occupying the bottom 
of the tube, while the shell at the same time occupies that 
part of the tube which lies immediately above the foot, 
and is closely pressed against the sides of the tube To 
suppose that the position of the foot and shell could be 
reversed by the animal, so as to make the shell he at the 
bottom of the tube and the foot on one side during the 
process of excavation, is quite inconsistent with our 
knowledge of the Tiredo and of the habits of other 
boring and burrowing Molluscs. So/e/i, Caiditim, 
Nahca, Actwon, and many other kinds burrow 111 s.'ind 
by means of their strong muscular foot , Pholas 
dactylus occasionally does the same , and the liinpet uses 
Its foot only for excavating the hard rock in which it is 
sometimes more or less deeply imbedded The gradual 
enlargement throughout of the tube of Teredo, especially 
at the opening (where the siphons are placed), cannot 
possibly be caused by the shell, which invariably lies at 
the other end , and the prickles which cover the surface 
of the shell, and enable it to act as a fulcrum or potnt 
d'apfiut, could not be renewed if they were rontinually 
employed in rubbing away the wood There can scarcely 
be a question that the foot is the sole instrument of per- 
foration in Teredo, as it is in ^ohn, Pholas, and I' at Ala 
J. Gwyn J lit hi Ell 
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The Student's Manual 0/ CompasaUve Anatomy and 
Guide to DisscAton Part I. (Mammalia), by (. H, 
Morrell, M.A. (Longman and Co ) 

This work is m two parts, winch are of such didcrcnt 
characters that they must be constdeied separately The 
first is intended to include a short and complete summary 
of the mam facts of the anatomy of Mammalia This is 
a large undertaking, and one which a resident in Oxford 
has not full opportunities of completing , for the ad- 
vantages in any place other than London, are not 
sufficient to enable any single student, however eiuliusi- 
astic, to get familiar with many of the subjects discussed. 
There is a want of vividness and point in many of the 
statements, several of which are too inclusive. Referring 
to the lobulation of the kidneys, the seals and whales .-ire 
mentioned as presenting it, but why are the ox, otter, and 
rhinoceros omitted ’ The peculiarity of the stomach of 
the cbevrotain is not referred to, and all we can pos-ibly 
infer as to that of the peccary or hippopotamus is that it 
1$ constricted into two or three portions, which is un- 
doubtedly not enough Half a page only is devoted to 
the peculianties of the liver throughout the class, and that 
of man is called simple, while that of the Ruminants is 
included among the mulcitid The spleen of the mar- 
supials is stated erroneously to be bent or bilobcd. 

But the great and inexcusable imperfection of the work 
is the omission of the description of the generative system, 
■which no amount of argument could persuade us will 
prove of the slightest good m any way. it only engenders 
a mystery and cunosily in the mind of the younger 
students, as to peculianties of structure, which if they 
■were treated in the ordinary routine, would, as they un- 
doubtedly are among medical students, be looked upon 
in nothing but a common-place manner. 

The second portion of the work, the guide to the dis- 


sections of the brain, heart, &c , of the sheep are excel- 
lent, and will be found of great value ; they have long 
been wanted by teachers. A carefully compiled synopsis 
of the cerebral convolutions m man and the higl^er apes, 
from the work of M. Gratiolet, terminates the book. 

Acadimie Royale dc BJgique. CentiJme Anniversalre 
de Fondation. Two vols. (Brussels : F. Hayex, 
1872; 

These two stout volumes, intended as a memoria 
of the celebration of the hundredth anniversary of 
the Belgian Academy, treat of a great variety of 
interesting and valuable matters. The Belgian Academy 
of Science, Liter.ature, and Art was founded by Marta 
Theresa on December 16, 1772, but as December is not a 
very suitable month for a great public gathering of men 
from all parts of Europe, the Academy held its centenary 
fete on May 28 and 29, 1872, and it did it very royally, in 
piesence on both days of His Majesty the King of the 
Belgian.s, who g.ive the opening address, and entertained 
members and friends on the second day m his palace at 
Brussels. There took part in the celebration distin- 
guislied deputies from all the countries of Europe 
and from America, and altogether it seems to have 
been a great success In these volumes will be found 
a detailed account of all that was said and done, 
V erbatim reports of all the speeches m.ide, and of all the 
interesting papers read. The Academy began to make 
preparations for the centenary celebva-tion m i86^ by the 
appointment of a commission. This commission ap- 
pointed members of the various classes of science, litera- 
ture and art to prepare papers giving accounts of the 
work done in these classes from the commencement, and 
others to do the same for the vaiious literary, antiquarian, 
artistic and scicniific subjects with which the Academy 
deals From this it ni.iy be surmised that these two 
volumes contain matter of very great value indeed. The 
first paper is by M. A Quetelct, giving a sketch (170 
pages) of the history of the first century of the Academy. 
But the second volume will be the more interesting of the 
two to scientific men , we can only indicate its contents 
Astronomy in the Royal Academy of Belgium from 1773 
to 1872, by M E. Mailly, Report on the Mathematical 
works of the Academy duiing the same period, by M. J. 
M. de Tilly . Report on works m the Physical Sciences, 
Meteorology, and Physical Geography, by .M. J Dupre* 5 
Report on works in Chemistry, by M. L. G, de Komnek ; 
Report on works in Zoology, by P J van Beneden ; Report 
on works in Botany and Vegetable Phvsiology, by M. E. 
Morren , Report on works in Geology and Mineralogy, by 
M. G. Dewalque. 


LETTERS TO THE EDITOR 
[The Editor does not hold kimselj responsible for opinions expressed 
by its correspondents. No notice is taken of anonymous 
eommunteahons,} 

Biela’s Comets 

The present note is designed to show that several comets 
move in nearly the same orbit with that of Biela ; that they 
probably entered the solar system as a group; and that, after 
making their first perihelion passage m close proximity to each 
other, they were, when reccduig from the sun. thrown into 
thetr present orbits by the disturbing influence of Jupiter. 

I. fKrr the comet of 1772 tdenheal with that of JSida}~ 
The mean of the seven consecutive periods between January 3, 
1806, and September 23, 1852, is 2437 7 days. Connling five 
periods of the same mean length from February 17. 177a, brings 
us to July 2, 1805 — six months before the perihelion uassage 
of 1806. In other woids, the mean period between Ip2 and 
1806 was greater by about thirty-seven days than that between 
1806 and 1852. lUie perturbations during the half centnnr 
succeeding the apparition of 1772 have not been computed It 
seems very unlikely, however, that the difference of periods 
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could thus b« accounted for. We conclude, therefore, that the 
comet of 1772 was not that of Biela. 

a. The first comet of i8i8 is regarded by Dr. Weiss as a 
probable member of the Biela group * Tins body, discovered 
by Pons,ewas visible only four days Iis elements, as computed 
by Pogson, have a striking resemblance to those of Biela’s 
comet, the longitudes of the ascending nodes differing by only 
1*. There can be little doubt that it was connected, m its 
origin, with the comet of Biela 

3. The companion of Biela, observed in 1S46 and 1852, is 
another comet of the same cluster The fact that seveial 
cometary masses move in orbits almost identical, may afford a 
plausible explanation of the rlivision of Biela’s comet. Was 
one member of the group overtaken by another as they were 
approaching perihelion in 1845, and was their separation aftei 
imperfect collision the phenomenon observed at that epoch ? 

4. The comet detected by Pogson, at Madras, on December 
2 and 3, 1872, may hive been another member of the same 
famtiy. Its perihelion passage occurred nearly three months 
after the time computed for that of Biela. Prof Newton In, 
remarked + that so great a lengthening of the period could not 
probably be explained by planetary perturbation 

M. Hoek has shown t that certain comets have been asso- 
ciated m groups before entering the solar domain When 
the members of such cometary systems are widely sep.aratcd, 
they may pass round the sun m very dilfercnt orbits The 
comets, however, which constitute the Biela cluster must base 
entered our system at small distances from each other, since 
their orbits are nearly coincident These orbits, between longi 
tude 255° and 265", pass within no great distance of that ol 
Jupiter, The group had perhaps m.ailc its first perihelion pas- 
sage in a paiubulic orbit Kececling from the sun, it fell under 
the controlling inlUicnce of Jupiter , the comets had various 
positions III relation to the gilanet, and hence the orbits resulting 
from the attraction of the latter were slightly dilTrrent 

We might regard the comet of 1772, the companion of Biela, 
and Pogson 's comet of 1872, as probably identical, but for the 
small increase of distance between the two lliela-eomets in ilie 
interval from 184610 1852 Ihe period would be about 245O 

^'hat the comets of this cluster have been moving in their pre- 
sent orbits but a comparniively short tune is rendered probable 
by the fact that no two of the members hitherto detecicd have 
become widely separated, and that, notwithstanding the fre- 
quency of the return to perihelion, the meteoric Mr/t is inueh 
less diflfused than in the case of other known stieams 
Were all the mimbcra of tins cluster originally united m a 
single comet, or did they solar system as a group > To 
this question, perhaps, no satisfactory answer can yet be given 
It seems probable, however, that the united masses would luive 
formed a somewhat conspicuous object, too brilliant to have en- 
tirely escaped observation Damei Kirkwood 

Bloomington, Indiana, April 15 


Earthquake in Dumfries 

Whilk sitting in my lonely house m a retired but beautiful 
glen of Dumfnesshire, 1 was aroused on the evening of Wednes- 
day t6th current, at ten minutes to ten o’clock, by one of the 
most singular nones ever 1 had listened to The tone of it v 
somewhat like thunder, but it did not use and fall m pitch 
las'ed, perhaps, for twenty seconds, and was accompanied by a 
slight tremor. At fiiM I thought it was a two horsed cairiagc 
coming, and at a lumbering pace, and then, with some hesita- 
tion, ftouk it for thunder, but next day I found that it 
generally recognised as an earthquake. The shaking was 
perceptible m tome localities. It extended through the parishes 
of Closebum, Morton, Penpont, Glencatm, and fynron, over a 
length, I am sale to say, of ten miles. Dr. Grierson of Thom- 
blit Museum felt it as a rude shock. In Tynron village there 
was some alarm, as one family thought it was the wnll of the 
churchyard that h .d fallen Ou December 24, last year, a similar 
sbosk was lelt m some paits of Upper Nithsdale Although 1 
have resided for many years in Dumfiiesshire, these are the only 
occastona on which there was any surmise ol an earthquake 
T|){e local papers have said almost nothing about it, but 1 am 
sure thia will tnterei.t a >me of your readers. 
vTyiiron School, Apm 23 J. Shaw 

• Astr. N»ch.. No 1710 

♦ American Journal of Science, April 1873 

J Monthly Notices of the R, A S , vol, xxv p. "S3 


East India Museum 

Allow me to make yet another suggestion (m addition to 
those of P L S and Piof Newtod), with reg,ard to the disposal 
of the natural history collections at the India House It seems 
to me to be one of the greatest popular delusions, that specimens 
of natmal history necessarily require lofty halls and spacious 
galleries for their preservation anil exhibition in a useful mannei 
1 hold, on the contrary, that, with few exceptions, they tar 
better serve educational and scientific purposes when arranged 
111 ordinary aparimcnls All the scientific work m the British 
Museum u, done 111 small rooms ; and the palatial galleries with 
their crowded myna Is of specimens and miles of glass cases, 
however instructive they may he (or might be made) to the 
public, are a positive haul ranee to tcirntific work I .am very 
much mistaken if all the Indii House natural Iiis'ory collcclions 
might not be suitably placed in two or three ottlmaiy silting 
looms, and so arranged in cahmcis and boxes as to be lar more 
convenient for reference and study than they have ever been 
The rent of a modcrate-si/ed house in an airy situation, say 250/ 
with an equal sum for the salary of an ciTicien Curator, and a 
small grant for cabinets and the necessary books of reference, 
is all the expense required to make this interesting collection 
completely accessible to all who wish to consult it Every 
one interested in Indian natural history would then visit it It 
would again receive gifts of coileciions fioin travellers, Indian 
Ofticers, and other persons mtensted in the natural history of 
the East , and Us increase mvaltu from this source alone might 
go far towards furnishing a tangible eijun alt nf for the expense 
incurred, while U wouhl certainly lendei the collection abetter 
1 cprcscntation of the Indian fauna than it i. at piesent, and more 
worthy of a place, at some future time, in the jrrojiosed grand 
Indian Museum 

Such a modest est.ihlislimcnt would aUo, 1 believe, do much 
good by showing at how small an expense a re.aliy useful 
scientific museum maybe kept up, and would thus encourage 
the foimationol local museums 111 cases where 20,000/ or 30,000/. 
cannot be raised for (1 liuilning It would not, of course, be a 
I show museum for the uneducated public to wander and gave in , 
— the British Museum serves that puri ose But it would prove 
gieatly supcrioi to any such mere exhibition, as a means of 
furni.hmg dtrimte inlormation on Indian /oology, and enabling 
any intelligent inquirer to obtain some idea ol the many wonder- 
ful and beaunful forms of life which characterise, whit ts at 
once the smallest and the richest in proportion to its exttnt, of 
llie great zoological regions of the globe 

Alphlii R Wallace 

It will be greatly to be r grctled if even yuui suggestions are 
adopted as a remedy for the presen neglect, ami the claims of 
scientific men and of the imbhc at large for a Government 
museum be abandoned It is very dcsirxble for Indian interests 
that the Museum shall Jic, as before, connected with the Indian 
department 

It IS quite true accommodation m the sky-pailours, with casual 
access by a lift, is given for the iiidii-trial collections so well 
con.luclcd by Di. horbes Watson, and which colleciions, as 
chairman of the Indian Committee of ihe Society of Arts, I feel 
bound to contend for as of great value to England and to 

There is no solid ground for letting the Government go. 
They acquired m the like way the property of the l-evant Com- 
pany, and attempied to shirk the rights and obligations, but 
were compelled to mainiam the public buildings, churches, hos- 
pitals and burial-grounds at Constaimnople, Smyrna, &o It 
must be owned they constantly attempt to evade the obliga- 

They are now engaged in paying olT the stock of the old East 
India Company, of which they have acquired the tertiiory, 
houses, property, prerogai tve-, &c , and they must simulta- 
neously accept every obligation, pecuniary and raoril 

This was a museum fur the service of I' ngland and the senice 
of India, and there is no reason why it should not be kept up. 
There i*, it is true, a growing licence in this day lor tepresenung 
as as usurpers and oppres-ors of India, whereas the peace, pros- 
perity, and progrc'S of India have been created by us, and were 
we to withdraw, would he destroyed by the sanguinary confiicts 
of the various races of conquered and conquerors cuiistauliiig the 
populations. 

We ought to stand on our right to share in the prosperity of 
India as a prerogative belonging to us Besides, for the benefit 
of India, the collections are kept up by Englishmen, for there 14 
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not the requisite knowledge among natives in India ; the work 
must be done in this safer climate, and the specimens can be 
better preserved here than in the museums 01 the hot pUtn^ 
or those which may be fornfed in Ihe damp regions of the 
hills. HVDl Cl ARKL 

St. George’s Square, S.W, 

Instinct 

AfiriiiHi; in a Cmh- 

Im your last week’s number a letter appeared with the initials 
N. Y , in which il was st.ilal that it is bclicxtd m North Ame- 
rica th.'it a lost man always stray* lit a circle towards the kit I 
may mention that whilst walking In a woody and hilly part of 
the New Forest, I found, to my great .astonishment, that I had 
described a complete circle, and it was towanls the left My 
father also tells me that he has been informed (allhoug'i under 
what circumstances he does not recollect) that the sime idea 
obtains in Australia It has been suggested that the u isoii of 
this faci (if fact it is) is, tint the right side of Ihe body is sl-onget 
than the left , in confirmalnm of ihe liulh of this cspbinlioii, it 
is worthy of n iticc that I>r W ni Ogle (m .1 |>a|>ci on Pistral 
Pre eminence, IMedieo-l hiuiigieil 1 i.in actions, \ol liv ) liiids 
that men arc nght-legged as well as right handed, alilmugh the 
rule has not so universal an .ipjdication One of the i nnts 
adduced by him in evidence is that bootmakers generally Imd the 
right foot laiger than the left 

If any ol your readers who hive strajei 111 .1 simitar iinnner, 
would take the trouble to write to you merely vuting wlitlher 
they wandered to the right or the left, it is possible that 1 s’llfi- 
cient body of facts miglit be coiktlcd either 'o conhim 01 dis- 
prove this curious belief. Geori f Uirmin 

Down, Ucckeiiham, Apiil 29 

r.ntptum in Di'^s 

PerhaI'S you will think that the following story of a Mentone 
dog, Pietrmo, is worlh adding to the similar stones which have 
apMareU in your columns - 

The Archduchess Maiie Ki gincr passed the winter of 1S71 1 
at the Hotel Vieiona 111 Mentone While there she Iienme 
much attached to a spiiiiel belonging to M Mdaiidri, the land- 
lord, and on her return to Vienna 111 the spring she look the 
dog there Not long alter, the dog leappearei at the In.irl m 
Mentone, having returned on foot a distance of neirl) one 
thousand miles over a country totally unknown, excepting 
having once traversed it by rad 1 he fatigue ciused the poor 
fellow to die a few days aficrwatiis, and I’letiinu i. h muured 
With a grave and a mommientin the hotel gardens 

I send you a F lench paiier containing the same facts 

Villa d’Adhcni.ir, Mentone, Apiil 17 

pKRllArs the following aiiccdnle on the instinet of dogs, 
which has lately come lo my knoaltelgc, may piove of inleust 
to some of your rt.iileis 

A family residing in Yoikshire possessed two dogs, one a 
mastiff, anil theoihei a small dog 'Ihcowiiei, visiting 1 1 isimgs, 
took the little dog with liiiii, and at the house where In .lived 
there was a larger aminal, who, disregarding the laws ol hos])i. 
tality, woefully m.sltrealcd Ins yoiuhliil visitor The link dog, 
upon this, disap|)cared, and iii a few days relumed, bringing 
With him the masiill f-om \ oikshirt, which set upon the Hastings 
dog and thrashed him lo wiihm an inch of his life Hiving 
performed this piece of rclribiUive justice he leluined li his 
home in the noith, while the little dog stayed lo icjoiec over his 
fi^en antagonist A PiKevbMim 

Rugby, April 18 

, Prehistoric Art 

Mr. Searle V W'oou’s inquiry [(Naiure, vol vii p 443) 
whether any existing race ol savages is capable of depleting 
animals with the spirit and fidelity of the supposed con- 
temporary represenlalions ol the mammoth is a nni t per- 
tinent one, but must be answered in the allnmaave 
In the Atlas to Gustav I'lilseb’s great work on the 
Aborigines of South Africa, just published at lierhn, will be 
found reproductions of deliiicaliuns of animals, executed in 
caves by the llushmen, which are certainly equal to the i.irvmgs 
and tracings of the prehistoric iKciod. The originals are usaaliy 
painted, hut somrtimes carved or scratched in sandstone or some 
OtW soft material. Five different colours are employed ; the 


objects represented are usually the animals indigenous to the 
country, but the human figure is occasionally introduced, and 
since the arrival of the Furopcan colonists, horses and even 
ships have been added. It is most remarkable to find the Bush- 
men m this respect so far in advance of the comparatively 
civilised negro, who has never of his own impulse (iroducea 
anything approaching to the merit of these designs. Perhaps 
some of your contributors will be able to state whether any cor- 
responding difference exists m the cerebral organisation of the 
respective races. R. G. 

London, April 19 

April Meteors 

In continuation of my report sent you yesterday in reference 
to the April meteors of this jear, I desire to add the following. 
The evening of April 21 being clear, a watch was sustam«l 
from gh to 12*', during which time 14 shooting stars were seen. 
These, with the 20 observed on tlic two previous evenings, make 
the total number seen 34 in 7 ) hours of observation The de- 
tails of the meteors noticed on Ajiril ai arc as under — 



Nos 22, 25, 26, 30, and 31 were from the radiant near a Lyrre 
On April 19 and 20 the largest proportion of meteors were 
Lyraids, but on April 21 they were in a minority Nos 21, 23, 
24, 33, and 3j were coiilormable to a radi.aiit at 0 Draconis, 

1< A 283", U 59 -t , and it is worthy of note that on the two 
preceding nights there were no intlicalions of this mdiant point. 
To sum up my recetil oliseivations, it would seem that from the 
various meteoric tracks noted, the April shooting stars ol this 
year had three well-marked centres of radiation, vu , (l) near 
0 Lyrft, (2) near Arclurus, and (3) at 0 Draconis (R A 283°, 

1> 59 + ) Theie were also evidences of at least two oilier 
radiant points that, owing to the paucity of meteors, could only 
be approximately ascertained, via , (1) near f Draconis, and {2) 
near o Cygni Ihe brightest meteot seen on April ai was a 
Lyraid , tune, Its path was accurately fixed The 

meteor first appeared at l” N of 8 Cygni, and travelling to N , 
disappeared m a small triangle of stars 5" N of o Cygni Several 
of the meteors emitted sparks m traversing their couiscs, but the 
majority were small objects of very briel dui.itlim 

'Ihe loregoing jiarticulars (t.ikeii in conjunction with my pre- 
vious letter) in.iy be useful 111 determinating the radiant point of 
the Apiil meteors, esjieeially wall regaid 10 those diverging 
fiom Lyra, which, I lieiieve, are ('oiisukred identical with 
Cornell 1861 1 fixed this point at K .A 274^ D 37 + , which 

is nearly of accord with the result of Kadinski (1867), K.A, 
278" 2 D 34“5+. and of I’rof. A Hcrsehcl (1864), R A. 
277" 5. I' 34"fif 

Itiistol, April 22 WntivMF De.nning 

A proposed new Barometer 

In the mimher of the PhiloiophiLitl A/ai;aztne for May 1871 is 
an aitide by Frof Ucllcr, of Ofen, rendered (carelessly enough) 
from I’oggendoitrs XnHnhn, describing a balance fitted with 
nearly equal weights of very dilferent volumes, which he pro- 
poses as a barometer He says that the principle on which it is 
founied “ has not hitherto been used in barumetiic measure- 
ments ” This is not quite correct, a balance, absolutely iden- 
tical in principle, is described by Boyle m vol. i p 231, of the 
Philosophical Transaciions, under the title of “ A new Staticaf ' 
Baroscope” It xvould ■■cem that the practical d+ficulty of keep , 
mg It m accurate adjustment has been and still will be a bat to 
us use m the way the two inventors have proposed ; othcrwjse, 
it might perhaps be advantageously employed in mountain Sur- 
veys , it would, at any rate, be free from many of the objections 
to the aneroid. 

Considered, however, as an exact barometer, I would raain- 
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tain that the principle Is altogether erroneous, depending as it 
doe; on the assumption that the pressure of the atmosphere is 
purely a function of its specific gravity or density This is not 
true, for pressure may vary within wide limits, wbiUt the density 
remains unchanged Experimentally this might be shown by 
putting, say, an aneroid and a balance, such as I have been 
speakingauf, in a large glass vessel, whicli can lie made air-tiglit 
when closed Under normal cnndilions the two will at first 
register the same pressure , but if the temperature is sufficiently 
increased or diminished, the increase or diminution of elastic 
force will manliest itself by the aneroid , but as the density re- 
mains unaltered, the balance will show no change Does such 
an experiment at all correspond with any natural observations ? 
I think so, m, of course, a limited degree If the lower pait of 
a column of air is heated, its expansive force will push the ad- 
jacent air outwards and upwards , but as it does so, it has to 
overcome .a certain amount of inertia ; to do this requires time, 
during which, as the volume of the heated air does not iiicrctsc 
in proportion to the temperature, the elastic force does. This 
ought to be shown by the barometer , f think it often is, but the 
barometer is a sluggisli instrument at Iicsl, and its indications ate 
undoubtedly wanting in quickness, and therefore m exactness 
Still Its principle IS correct , so is ihc piinciple of the ancioid, or 
of Bounlon’s baiometci (on which there is an mteresiini; pipir 
in the Quaitniy Johuui! of the Meteorological Society for 
April 1872), though practical difiicuUtcs stand m the way ol 
their use becoming general But the tangent balance is mil 
capable of measuring almosphenc tension, except when that ten- 
sion depends on density alone , and this is frequently not the 
case — perhaps never J K Lmr.iuon 

April 23 

Acquired Habits in Plants 
At p 446 of Nat urs, J (i records a "dog violet” which he 
thinks has assumed an unusual form As Iheie are several pi nils 
called “dog violet,” and as one i>l tlum docs m livourabic 
situations Rl tarn a very considerable height, it would be interesting 
to know what was the species oliserved by the river Aled 1 he 
Viola camna {V nx imaiia Ktich ), in one of its loims winch is 
probably a distinct specirs, has llowcrttig shoots which some 
times aitam a fool m length, and if supported by the suriounding 
vegetation do sometimes stand nearly upright, If this was ihc 
plant , observed, J l> only found a more iliaii usually strong 
form C C Baui.noion 

The Zodiacal Light 

Mr Backhocsf asks if the otisi rvations given in vol in 
p. 203, afford any proof that the Zodiacal I ight is not a lens 
shaped disc of light enveloping the Sun, if tins theoiy vvcie 
correct, and the sun enveloped in a continuous mass of light 
reflecting matter, whenever ihe light is seen m the evening 
after sunset, it ought to tic also seen in the inrrning bclurc sun- 
rise, of the same bnlli.aiicy at the same angular distances fiom 
the sun, especially when those distances aic small, forthrn the 
effect of an elliptical foim m the section of the envelope by tlie 
plane of the ecliptic would be almost entirely eliminated 
The results of observation given in most of onr hand-books of 
astronomy are therelore directly at variance with tins llicoiy, 
and I did not consider tt nccessaiy to allude to it before 
Jamaica, April 6 Mawvi 11 Hah 


ON VENOMOUS CA I'FUriLLARS* 

P OISON and venom are often used as convertible 
terms. 1 do not undei stand them to be so Poison 
properly means something which injuies the system bj 
introduction through the stomach. Venom, something 
which injures by introduction into the vascular system 
through lesion of the tissues Most poisons are also 
venoms ; whatever injures, if introduced into the stomach, 
will most probably also injure if introduced directly into the 
blood. But the converse is not true most venoms .urc 
. not poisons, that is, it u not by digestion and assimilition 
that they work, but by entering the vascular system from 
without It is said that you may swallow the venom of 
the rattlesnake with impunity ; and 1 imagine you m.-iy, 
if it does get absorbed through the mucous membrane , 
but Dr. Fayrer’s experience, lately published, of the effects 
* A paper read at the openlug of the Kensington Entomologiciil Society 


of the semi-swallowing, which occurs m extracting the 
venom from a poisoned wound by sucking, would rather 
seem to show that such extremely virulent venom woidd 
penetrate the mucous membrane, and act as if actually 
introduced by a wound, his throat having become dange- 
rously ulcerated from sucking the poison from the wound 
of a man bitten by a cobra There is yet another way 
than swallowing or being wounded, by which venom may 
injure, and that is through the nervous system, by appli- 
cation to the skin This is the way in which the nettle 
must sting In that case there is not the smallest lesion in 
the skin, and if a nettle were artistically made to touch the 
open surface of a gaping wound, it would not sting at all ; 
neither is it by mechanical irritation that the pain is 
caused The nettle has a venom gland, as well as the 
rattlesnake, and it is the application of this venom to the 
delicate termination of the nerves m the skin which pro- 
duced the pain felt 

The subject to which I invite the consideration of the 
Society this evening is whether any insects possess simi- 
lar powei of iniury to th.il of the nettle. In ordinary 
c.ises the venom of insects is applied by a puncture m 
the skm, into which the venom is introduced by an appa- 
ratus pro\ idcd for the purpose But for a long time it 
has been said that certain caterpillars sting like the 
nettle, although the aiithonties have lor the most part 
lieentoo vague to allow us to be very sure as to the fact ; 
and supposing the fact to be true, it has been argued that 
the pain or annoyance was merely the result of mechani 
cal irritation of a similar nature to that which medical 
men sometimes meet with tn h.andtesseis, or rather hair- 
eutters, where minute portions of the cut hair of thiir cus- 
tomers work their way into the skin bc'low the shirt-sleeve 
and give rise to a painful and irritating sore on the wrist. 
I wo passages which 1 shall take leave to quote, will bring 
the question, as it at present stands, pretty fairly before 
the meeting The fust is from a piper by myself on the 
geographical relations of the ehiif (.oleopteious Faunas, 
which was published m the Lmn.c'an .Society’s Journal 
for 1870 (p. 55; - 

“A very lemarkable Afiio.in .affinity in the Lcpidoptera 
1 has been mentioned to me by Dr Welwilsch It is plain 
i that an affinity to any genus endowed with iicculiar pro- 
I pcrtics IS rendered doubly cert un if the supposed allied 
' species possesses the same pi operties Theie is a 1 epidop- 
I terous insect in Australia, the laiv.i of which possesses rc- 
' markable poisonous powers. It has been named DonUo- 
phota Tu/iuhtitt Such insects also occur in South 
I Africa Lningstone speaks ol a cate) pill.ir called 
! as pi odut mg fearful agony if .a son. is touched with Us 
entrails. Mr Baynes, m his ‘ b'xplorations in South-west 
Africa,” speaks of another, or perhaps the same, which 
he calls the A'li/i, .and which is used as a poison for their 
I ai rows by the Bushmen , and Dr Welwitsch had a per- 
[ sonal experient e of the severe swelling and pam m every 
I part of his body which he touched with his hand after 
I collecting specimens of a c.itei pillar against which he had 
1 been warned as poisonous He had in consequence of 
the w.arning carefully .ivoided touching them, shoving 
' them into a phial with a stiaw , hut whether he had inad- 
vertently touched them oi fingered the leaves on wluch 
they had been feeding twhich he collected for examina- 
tion), he and his serv.ant were both laid ap helpless for 
two or three days Ills specimens of the catcipilhi 
w'cre lost , but among his I epnloplera Dr Fcndler of 
Vienna, who has undert.akcn .1 description of them, finds 
no less thin four species of Douiloplwm, and these, 
doubtless, arc the per ict insects of species of the cater- 
pillar, from one of which he siitfeied ” 

The second p.assage winch 1 wish to quote is from a 
paper by Mr. Roland Tiimen, Notes on the' above paper, 
and also published m the Linne-an Society’s journal. It 
is as follows — 

“At p. 55 Mr. Murray notes what he considers ‘ a very 
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remarkable African affinity’ in the Lepidoptcra of Aus- 
tralia, in reference to the case of the larva of Doratophora 
vulmratts Lewin. The instances which he cites as anal^ 
gous, however, are very different in character, for he 
quotes the mention by Livingstone ‘ of a caterpillar called 
Jttgura, producing fearful agony if a sore is touched 
its entrails'-, and the statement made by Baynes and 
Other travellers, that a caterpillar is used by the Bushmen 
to poison their arrows. It is evident that, if a caterpillar 
be used at all for poisoning arrows (concerning which 
report my inquiries have hitherto been attended by no 
satisfactory result) it must be the intestines or juices of 
the animal which are so employed But the t.isc of 
DoraUfera vulntransi?. the common one of (what appears 
to be mechanical) irritation, by means of clusters of 
spines, a defence possessed by many caterpill.ars, not only 
in Australia and South Africa, but thioughout the globe, 
and of which the larva of the European Cnetlmamtia 
processionea presents a familiar cNaraplc Duncan (Nat 
Libr, Ent. vol vn Exotic Molhs, pp 181-2 pi xmi f 5) 
represents the larva of D vuthiions as possessing four 
fascicles of rufous spines, exsertile at will on both the in- 
terior and posterior portions of the bodv, and quotes I cwin 
to the effect that the wound inflicted bv the fascuiis is 
very painful According to Mi Murray’s acumiit it 
would appear that the African lirva*, fiom the handling of 
which Dr Wclwitsch cxpeiicnccd such sutfeung, wire near 
allies (if not actually sptcics of Dotatifiui) , and the lon- 
clusion IS obvious that it was by fascicles of spim s thattlie 
pain was occasioned— not an uncommon case in the 
warmer parts of the world, and one by no means indi- 
cative of any spcci.il rel.ition between the Lcpi''optcious 
faunas of South Afiica and Aiisti.dia'’ 

Mr. Trimen is obviouslv right .is to the absomc of 
analogy between the vinoinous propertu s of the cater- 
pillars spoken of by Livingstone ami Biyncs, and those 
Diet with by Dr Wilwitscb, and it was a 'lip on mv part 
to collocate them togethei , but I am not satisfied th it he 
IS equally right in refeiiing the pain c luseil bv thi spei les 
of Doralop/int a to mechanical iiritation He gives no 
facts m support of his assumption to that eflei t, and 
the facts communicatid to me by Dr, Wdwitsch rcgird- 
ing the insect from which he suffeied seem to me wholly 
inconsistent with th.at supposition It may be supposed 
from his and my silence that we acquiesed m Ml 
Trimen’s views But it is not so When Mr Trimen’s 
paper appeared Dr Wdwitsch spoke to me upo.i the 
point, and 1 urged him to communicate to the scniuific 
world fuller details of the mi iiknt than I had given .uid 
I understood that he intended to do so in anv account of 
the insects collected by him I thercfoie did not feel 
warranted in speaking, which I now regret, for as with 
much else that he had on hand to do, his life h.is been 
too short for him to do it himself Now that he h.as 
passed away from us I should not like an erroneous im- 
pression to exist as to the fa'^ts , .and although 1 have 
little to add to wh.at I fnrmcily stated as comimimcatcd by 
him to me, I should wish to icpeat it more prccisil^, and 
to say that Dr. Welwitseh himself was linnly convinced 
that it was not a case of mechanical nritation but of a 
special virus of unusual potency 

In the first place, then, Dr Welwitseh had heard of 
this noxious caterpillar before he met with it — the natives 
knew it well and dreaded it In the next place win n he 
' did meet with it bis native attendant warned him of it — 
and they took every precaution ag.iinst touching it , they 
plucked leaves on which the c.itei pillais were feeding and 
guided them from the leaf into the wide-mouthed bottle 
or vessel he had to carry such specimens home in They 
also took specimens of the plant on which they were feed- 
ing. I suggested to him that the sting might have been 
in the plant, but this he was positive was not the case 
Tue virulence of the venom was such that by the tune 
they reached home m an hour or so after, every tendei 


part of their body which they had touched with their 
fingers had become swollen and inflamed , their eyes 
were closed up, their lips and cheeks swollen as if they 
had been assisting (as principals) at a prire fight, and the 
consequent fever was so great that they were laid uj\ 
unable to move for two or three days , and when they dul 
get up he found that their attendants had bundled out of 
the house both the caterpillars and the plants on which 
they fcd. Now it seems to me that mechanical irritation 
is a wholly inadequate cause for such extreme inflamma- 
tory action Mechanical irritation may go a certain 
length, but there are bounds beyond which we must look 
for some other explanation 

But first we want more facts and more examples. I 
exhibit two caterpillars, apparently different species, which 
I have rei eivcd from Old C.ilab,ir, given to me with a 
notandum as reckoned injurious if not venomous, but my 
information as to them is too vague to allow me to cite 
them as positive examples of venomous caterpillars. And 
I also show one from Br.izil which I have received from 
my friend. Mi Fiy, which he informs me bears a very 
bad character in Biazil Both of these, indeed, all to 
wh'ch this property h.is been ascribed, are hairy cater- 
pillars , but then it is only h.airy caterpillars that seem to 
nave the necessary apparatus for ttingmg — all stinging 
plants, so far as I know, are hairy If the caterpillars 
have a special venom, then, as in the nettle, there should 
be a gland at the base of each hair, which should be 
hollow, and the spines m most, if not all, our caterpillars 
arc hollow 1 know of no physiological reason against their 
being so made In the skin of the newt there are pores 
which exude an acrid irnialing thud If a hollow hair 
were placed over the pore with propel muscles, we should 
then have a paralfi I to the supposed case 

But, as I Slid before, we want infoimation as to the 
existence ami amount of this venomous property, and the 
chief object of this paper to-mght is, alter eliciting the 
views o( the meeting, to suggest to those who may have 
the opportunitv, tin devii.iblcnesa of making observations 
on the point. A. MURRAV 


ON Sl'ACE Oh FOL A’ DIMENSIONS 

V)^E may define spaa ns that which indicates and 
ineasuus the extension of the Universe. We may 
determine the form and position of any material object 
by assuming thiee infinite pl.incs, fixed in infinite space, 
and at right angles to each other Space then is the 
room occupied by m.aiicr, 01 included between distant 
masses of matter , and, as such, we know of it only as 
possessing three dimensions —length, breadth, thick- 
ness 

Descartes {I'micipia pars 2," Quid sit spatium, sivt 
locus inhniuF) remarks, “ Eoi, in truth, the same exten- 
sion in length, breadth, and depth, which constitutes 
space, constiiutcd body, and the diffcience between them 
consists only in this that in body we consider extension 
as particular, and conceive it to change with the body ; 
whereas m space we attribute to extension a generic unity 
(genericaia unitatem), thus after taking from a certain 
space the body which occupied it, we do not suppose that 
we have at the same time icmoved the extension of the 
space, because it appears to us that the same extension 
remains there so long as it is of the same magnitude and 
figure, and preserves the same situation in respect to cer- 
tain bodies around it, by means of which we determine 
the space * 

Gauss used to say that one of the happinesses of his 
future life would be the amplification of his conceptions 
of space , the realisation of that which he had once 
known as space of three dimensions, as space of four 
dimensions. For just as we can conceive of beings “like 
I infinitely attenuated book-worms in an infinitely thin 
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shett of paper," which can rcalibe space of only two 
dimeosions, so also we may conceive of btinjfs capable 
of realising space of /o/n dimensions Piof SvlvesUi, 
Dr. Salmon, Prof Clifford, and othtrs, have indicated in 
some of ^heir profonndcst mathematical demonstrations 
that Aey possess ‘‘an inner assurance of the lealily of 
transcendental space ’’ VVe desire now to bring forward, 
with great apology to the mathematicians for oui temeiity, 
some ideas, which we believe may enable even the least 
mathematical amongst us, to realise, — faintl>, indeed, 
and very dimly— the possibility of cMstencc of space, 
other than that which we now occupy 'Ibis we propose 
to do, (n) by attempting to re.alisi ,r condilion of hfe in 
space of two dimensions, and (U) bj adding the clement 
of diverse motions, to oiu alteady known spice 

Our knowledge of the Universe involvis the conception 
of spaee^ time, and numbi’y I hi sc are intuitivi notions 
we cannot strictly define them , in the abstract oui \ 
notion of them is merely relative , apart from material 
existsnee wc cannot realise them. Fxtcnsion is an 
essential property of matter, and our conception of space 
is linked with our conception of extension Robert 
Hooke, in a senes of lectures />< Potentia K>\liliili,'ii, 
written nearly two hfundied years ago, and too little j 
known, defines a sensible body as “a dctci inmate span, 
or extension, defended fiom lA'mg pcnetnalcd by anothci, 
by a power from within " Now this power m.iy be most 
readily conceived to be a vibratory motion of the panicles 
across a position of rest Let us im iginc an inhiiilely 
thin plane vibiating between two fixed points witli such 
velocity that no other matter can ponctr.ite into the spai i 
limiting the vibiation, then a solid bounded in one direc- 
tion by the two fixed points would be the result For i \- 
ample, let an infinitely thin sheet of iron a me tic squaic 
vibrate with extreme velocity in a span of one metre, and 
a cubic metre of iron would be the icsult The r.apid v ibi i- 
tion of the plate would defend the range of vibration fiom 
being peneliated, anti impenetrable maicrnl subst.mcc 
would result An infinitely thin line vibrating between 
two fixed points would furnish a plane An iniinitcly linn 
plane vibniting between two fixed points would furnish a 
solid 'Ihus by the addition of motion we can convcit .1 
determinate space, approximately of one dimension, into 
space of two dimensions , and by the addition of motion 
we can convert space of two dimensions into space of 
three dimensions Can wc conceive of .my nioiion which 
given to space of three dimensions shall generate spaci of 
four dimensions ? We do not know of sucli motion, but 
we can surely conciiivc the possibility of us existemc 
Sp.ice of four dimensions is transcendental sp.an it is 
beyond the limit of our experience, but not beyond the 
limit of our iinaginationi 1 

Let us now endeavour to realise the condition of 
a being living m space of two dimensions If mm pos- 
sessed the eyes and the povvci of (light of .m cagli, supci- 
added to his oidmaiy intcllcctu.al qu.ililics, he would, no 
doubt, have very enlarged views of sp.icc As it is, man 
IS distinguished from the biute animals by his erect heal- 
ing, and the range of space which his vision mablcs him 
to scan Our eyes are o.isily movalile in various direc- 
tion, so also IS our head , by a slight movement of the 
hesucl and eyes, we may take in eitbci sp icc bounded by 
the horizon, ci by .1 surface a foot square If we throw 
oilr head back we enlarge our view of sp.ice , if wc bt ml 
our head forward we narrow our view ol space. Now, 
imagine that a man thus endowed, and with our own 
notions of space of three dimensions, begins 10 stoop for- 
ward and to grow so . his eyes survey less sp.ice , he stoops 
more forward ; his body forms angles of 80", 70°, 6o‘’, 50" 
in succession, with a horizontal plane. Then he is obliged 
to go on all-fours, his limbs shorten and are gradually 
absorbed into the mass of his body , he crawls, he creeps , 
at length his limbs disappear altogether, and he tr.ails 
himself along and glides like a serpent, moving in a hori- 


zontal plane Dunng these successive shrmkmgs in the 
direction of his thickness his head has become fixed, his 
eyes motionless, m the plane in which he moves, .uid his 
vision has hence become more and mon. limited Now 
Ins body begins to dimmish in thickness , he becomes 
thinner, and thinner, and thinner, and when he has be- 
come very thin indeed, let his thickness be expressed as 
the numerator of a fraction, while the denominator is an 
infinitely great number— say, if you will, as many figures 
as, written on paper, would reach ten billion miles, wa}> 
ten figuies to an incli Now he is a mere pl.tnc, <111 infi 
nitely thin surface; ho occupies space approximately ot 
two dimensions , his eyes are on a line 1 iv to imagine 
what the ideas ot sp.ice of such a being would be , cora- 
piredwith oui own ideas of space, compared wuh his own 
ideas before and during his process ot iialtening lie 
would now contemplate only a plane surface , he would 
sec length and breadth w ithout thickness Compare also 

his ideas of space at each and every position between 
veiiicality and liorizontalily as his ken gets less and less, 
.and at last the whole world is shut out from him 
Again, to come nearer home, and back again to the 
world of real existences, let us compare our ow n ideas ot 
space after concentrating our vision for awhile on a book 
.1 toot square, with our ide.is of space .lequiti d while we 
-isiend a lofty mountain, or lie upon our b.ick on llu deck 
of a vessel in mid-ocean Compare the views of space 
possessed by a prisoner immured for forty ye, us in ,1 
dungeon tight liet square, of La .Sachette in the /ya« i/u l 
A’ a/f. of a being bed-iiddcn for half a century , w ith those 
of a huntei in the piairies of the Wcit, a sailor of the 
Atlantic, even of a dweller in a fiat tame coumiy '1 he 
conc'eptions of sp.ace possessed by these diflen nt [leople 
will vary cnoimously Coiuract the limits of space of 
possible contemplation , icmove the possibilitv ol eon- 
leiiiplating sp.iei of gieat dimensions, and the JiuuUy of 
such contcmpl itionwillitsolf die out , and thus, bya gr.iUual 
process of diiiunulion, we may arrive at our ideal being, 
living in sp.ace of two dimensions Finally, let us uiiagmo 
the being of two dimensions— length and breadth— to 
bciornc nartowci and narrower, and when he h.as become 
I xiremely n.arrow let us divide his breadth by in infinitely 
large number, and ho becomes approximately of one 
diincnsion , he h.is now only length , he lives in a lino , 
his one motionless eye is a point 
So much for spice of less dimensions than our own 
Let us now try to concent an extension of oui ordinary 
space , .ind let us attempt this by the superaddition 
of motion to known space And let us clearly 
icalise the fact that one and the same thing 
niiy easdy possess various motions .it the simc time 
lor instance, when I w.dk across the' room, l.ilking thy 
while, my voi.il chords possess _//:'< distinct motions 
Cl) their own propci motion of vibration . /An yi) the 
motion of translation caused by walking forward , /i/.M 
the motion of rotation of the earth . about its axis , /Alt 
the motion of revolution of the earth about the suii , 

(f) the motion of translation of the whole sol.u system 
through space Let us suppose now that our bodies, 
instead of being at .apparent rest, were to vibrate m arcs, 
with .an amplitude of lo.cxw miles, and with .an mfmite 
velocity , and let the" plane of the dircitron ol vibi.ilion 
Itself vibi ate between limits 10,000 miles .ipari ,uul kt 
the whole vibr.atmg system move with infinite ledocUy 111 
a circle 1,000,000 miles diameter , and let the ciicle 
rotate upon its diameter , and let the sphcic of revo- 
lution thus formed revolve in an infinitely great ellipse , 
and let the ellipse rotate upon one of ns axes , and — --- 
but hold ' we have suiely arrived .it .a somewhat enlarged 
view of our own relations to space Conceptions of this 
n.aturc sufficiently pursued may, perchance, lead us to the 
very threshold of transcendental sjpacc , and, once on the 
threshold, we may look wondtnngly beyond 
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ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 
VIII, 

I TOLD you I had something more to say about the 
spectrum of blood, and this is not only an instance 
of the way in which the spectrum helps us in several 
important questions that, at first sight, do not seem 
at all connected with each other, but it shows the 
enormous power of research that is open to us. The 
colouring matter of blood, for instance, is found, like that 
of indigo, to exist in two perfectly different states, which 
give two perfectly different spectra The colouring matter 
of blood is indeed capable of existing in two states of 
oxidation, which arc distinguishable by a difference m 
colour, and also m their .iction on the spectrum They 
may be made to pass one into the other by suitable 
oxidising and reducing agents, they have been named 
by Professor Stokes, their discoverer, red and purple ciuo- 
rine. Previous to the introduction of spectrum aii.alysis, 
red and purple cniorinc were perfectly unknown Fur- 
ther, if by me.ans of a s)>ectrum microscope, such as I 
have alieady described, a blood-st.ain is examined, Mr. 
Sorby asserts that the thousandth part of a grain of blood, 
—that IS to say, a blood spot so small that it only contains 
To'oo perfectly easy of detection by means of 

this new method, and he has shown that its presence may 
be easily proved in stains that have been kept for a long 
time, and lecognised even after a period of fifty years. 
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He has also shown how it maj be detected under the most 
unfavourable conditions, provided that a trace of fi.i matin 
has escaped decomposition or removal , he has, in fact, 
successfully applied this method in several important 
criminal cases 

Another very interesting fact is, that when blood con- 
tains very small quantities of carbonic oxide gas iii solu- 
tion, It exhibits a very curious series of absorption b.ands 
This fact IS of considerable value m toxicological research, 
for m cases of poisoning by the so-called charcoal fumes, 
where, as is well known, the poisonous action is due to 
the formation of carbonic oxide, it can be readily detected 
by the peculiar bands which the blood under these cir- 
cumstances exhibits 

Mr. Sorby has ajso applied the spectrum microscope 
to the study of blow-pipe beads, and has shown that in 
some cases as small a quantity as j^Jogth of a gram of 
some substances can be thus lecognised, even when mixed 
with other coloured bodies, which would interfere with 
the usual reactions dependent on colour alone 

In the case of radiation, as you know, we are able to 
determine the existence of new elements altogether. This 
IS produced to a certain extent, as m the above case, in 
the absorption spectrum. Let me give you another prac- 
tical application of this principle. Di. Thudichum, as a 
result of researches made for the Medical Department of 
the Privy Council, has communicated to the Rnjal Socety 


a paper in which he narrates the result of his inquiriM on 
the yellow organic substances contained in animals and 
plants ; and at the present moment it is imposdble to 
say what important practical results may be expected as 
we come to know more about these substances, ’especially 
in the matter of dyes, which I am sure is a thing that wili; 
commend itself to you 

Again, Mr Sorby, m a communication to the Micro- 
scopical Society, brings the matter still nearer home. He 
shows us that, in the case of wines, he can, by means of 
the absorption bands, determine the very year even of 
vintage, and this, you will see at once, is a matter of very 
great importance Let me read you an extract from one 
of Mr Sorby 's reports. He says — “ The difference for 
each year is at fii st so considerable that wines of different 
vintages could easily be distinguished , but after about 
SIX years, the diffeience is so small that it would be diffi- 
cult or impossible to determine the age to within a single 
year. After twenty years, a difference of even ten years 



does not show any sinking contiast, and the age could 
not, therefore, be determined to nearer than ten years by 
this process. However, up to six yc.ars I think it quite 
possible to determine the age to within a single year. I 
took specimens of various ports from the casks, of diffurent 
ages up to SIX or seven years, and labelled them in such a 
manner that I did not know the age of any, but could 
ascertain it afterwards by reference I then made the 
experiments with great care, .and found that, by proper 
attention to the details described above, I could corre^y 
determine the year of vintage of each particular speci- 
men ” {Chemical News, December 17, i8fe, p. 20e.) 

We have, in fact, a definite method of analysis Of 
animal and vegetable colouring matter, and also of the 
colouring matter of decayed wood Nor is this all, for, 
in another communication— for these things are now be- 
ginning to crowd upon us, and they will continue to do so 
much more by-and-by — Dr. Phipson asserts that this 
new method is perfectly competent to indicate any ar i- 
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ficial coloration of wine. Mr. Sorby, on the other hand, 
has glve#his attention to beer ; so that you see, if I have 
been taking you occasionally to the stars, 1 sometimes 
haV(6 the opportunity of travelling a great deal nearer 
home. * 

Mr. Sorby has also made some extremely delicate and 
interesting researches on the colouring matters existing in 
leaves. He has been able lo identify numerous colouring 
principles, which he his arranged m five distinct groups 
these groups rejoice m the names of chlorophyll, xanto- 
phyll, erythrophyll, chrysophyll, and phaiophyll, the ab- 
sorption spectra of which are perfectly distinct and well 
marked. It is found generally that leaves contain colours 
belonging to several groups, and frequently more than one 
of the same group Mr. Sorby also finds that the change 
of colour which takes place m autumn consists chiclly m 
the disappearance of the chlorophyll, which renders the 
remaining colours visible, and these most frequently are 
of a yellowish tint. Some leaves, however, turn red in 
the autumn this appears to be due to a filling off of the 
vital power of the plant, for by artificially diminishing the 
vital power, the intensity of this red colour is increased 

One great value of this method of rese.arch is that it 
enables us to recognise special colouring-matters, even 
when mixed with several others, and to determine the 
particular conditions in which they occur in plants or 


animals— whether in a solid state or m solution —and 
whether those dissolved out by reagents exist as such in 
the living organisms, or are the products of decom- 
positions. 

So that you see, on the whole, at the present moment, 

, I think we may be full of hope that the new process may 
I gradually lead to many more practical applications , but 
I really we cannot say much about them at present, because 
the introduction of spectrum analysis is so recent We 
are, however, already furnished with another instance of 
the close connection there always must be between any 
great advance in physical inrjmry and the applic.ation of 
the skill of our opticians to aid us in the inquiry We 
have the Sorby-Brownmg spectrum microscope, and then 
a large number of people cm study the beautiful pheno- 
I mena which this new method of research has opened up 
to us, where formerly it was almost impossible to imagine 
I that science, or even the practical affairs of earth, should 
I m any way benefit 

j Having thus dealt very briefly with some of the more 
1 practical applii ations of the subject, I must now take you 
I a somewhat distant journey to the sun and to the star, ; 
and I must, in the first instance, attempt to connect the 
I two perfectly distinct classes of phenomena which I have 
^ brought to your notice, — the phenomena, namely, of radi- 
ationj and the phenomena of absorption ; and this con 
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nection between radiation land .ibsorption is an instance 
of the slow growth of science 1 remarked to you m the 
former lecture, that Fraunhofer, at the beginning of this 
century, had a very shrewd suspicion of the pericet co 
incidence of place m the spectrum between rcrt.iin dark 
lines which he saw in the spectrum of the sun, which I 
romued to exolain to you on this occasion, and the 
right lines in ihe spectium of sodium. You know how 
very simple the spectrum of sodium is you will, perhaps, 
think it very strange indeed that such a simple thing was 
not explained very long ago But Fraunhofer at the first 
suspected, and after him many of our greatest minds sus- 
pected, that there was some hidden, wondrously strange, 
connection between the double yellow line which you will 
remember is characteristic of sodium, and a certain double 
line which exists among the strange black lines of the 
solar spectrum, which I Begged you to banish from your 
minds on the last occasion, when we were merely dealing 
with radiation. But now I must ask you to bear with me 
while I attempt to make clear to you all the strange facts 
concerning these black lines. I have been favoured by 
Dr. Gladstone with an extract from Dr. Brewster’s note- 
book, dated St Andrews, October 28, 1841. In it Brewster 
says, — “I have this evening discovered the remarkable 
fact that, in the combustion of nitre upon charcoal, there 
are definite bright rays corresponding to the double lines 
of A and B, and the group of lines a in the space A B. 
The coincidence of two yellow rays with the twp deficient 
Ones at D, with the existence of definite bright rays in the 
nitee flame, not only at D but at A, a and B, is so extra- 


ordinary, that It indicates someieguhr connection between 
the two classes ol phenomen.i ’ The double lines A and 
B refer to some of these dark Fraunhofer lines in the solai 
spectrum, which for convenience of lefcience were .at first 
called after the Icttcis of the alphabet ; we now find that 
their number is so enormous that it is abioluiely im- 
possible to attempt to grapple with them in any such 
method, but these names are still retained 

The explanation of the coincidence between the two 
bright lines of burning sodium vapour and the two dark 
lines D in the solai spectrum was first given by Prof 
Stokes about 1852, 

It is this. The light emitted by an incandescent 
vapour is due to the vibrations of its molecules, as a 
sound note emitted by a piano wire is due to the vibra- 
tion of the wire. You have only to go into a room where 
there is a piano, and sing a note, to find that the wire 
which corresponds to your note will respond to your 
voice. Now, in the same way, when light is passing 
through a vapour, the molecules of which vibrate at 
any particular rate, they will be urged into their own 
sp^al rate of vibrations by the vibrations of the light 
which correspond to that particular rate which is pissing 
through them. Hence the light will, so to speak, be 
sifted, and the force it has exercised in impelling the 
particles in the interrupting vapour to vibrate will tell 
upon It ; and in this way those particular vibrations which 
have had tho work to do will be enfeebled 

It is clear that the parts of the spectrum thus reducM 
in brilliancy will depend upon the vapour through which 
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the light has passed. If sodium vapour be traversed, thea 
the light corresponding to the bright bnes of sodium will 
be enteebled. 

This great law, to which the researches of Stokes and 
Stewart and Angstrhm have led, and which has bew 
established by the experiments of Foucault, Kirchhoff; 
aiid 3unsen, may be summed up as follows —Ga»i ana 
Vtt^nrs, when relatively cool, absorb those rays which 
Huy themselves emit -when incandescent, the absorption 
ii continuous or selective as the radiation is continuous 
or sdective. J. Norman Lockyer 

{To be continued) 


NOTES 

The Emperor of Hrazil has conferred upon Dr Wairen De 
La Rue the distinction of Knight of the Imperial Order ol the 
Rose. 

The subject of Professor Tail's Rede Lecture, to he delivered 
on the a3rd Inst , will be “ Thermo-Electricity.” 

A PARAi.RAi-H h.as recently appeared in several scientific pipers 
quoted from the Zeitsihrijt Jut raraMtenluadt, stating that 
Prof. Halhcr of Jena has deicrilicd a new potato-disease, which 
made its appearance last autumn in the neighbourhood of that 
town, the disease being indicated by the presence of a puiptc web 
and the appearance of a number of black spots on the sKin.rcfei able 
apparently to the pcnthecia of a pyrenomycetous fungus We 
learn from the Rev M J Berkeley that this so-calleil new 
disease is nothing but the well-known *‘ copper-web ” whn li is in 
so|ie years very destructive to asparagus, mint, and ollnr trpps, 
and has been known in some instances to attack the poijito 
The description in the is identical with this fanqliar 
parasite. Figures will be found in Tulasne’s " Fungi Il)po;'xi,” 
undbl llhitoctonia, showing that the so-called peiithecn are 
sptf^iA. Mr. Broolne has detioted- the form of froctihcation 
kotfWn' hs conldia. 

'Ladv'lykll, wife of Sir Charles Lyell, Bait, l-.RS, died 
ladl Thhrtday, inhir fijih yeir. Her ladyship was the eldest 
daughter of the late Mr Leonard lloriicr, h RS 

During the Easter term the following lectures m uiiur.al 
sdences will be given at Cambiidge —On Heat (i) Adv uucl 
(for the Natural Sciences Tripos), by Mr Trotter, Trinity Col 
lege, in Lecture-room No II, on Mondays, Wednisdij., and 
Fridays at to, commencing Wednesday, April "(o (z) tUinen- 
tary (for Special Examination and 1st Part of Natural Sciences 
Tripos), on 1 uesdays, Thursdays and Saturdays at 1 1, com- 
mencing luesday, Ajiril zij On Chemistry, by Mr Mam, St 
John’s College, on Tuesd.i)8, Thursdays, and Saturdays at 12, 
hi St. John's College Laboratory, commencing Thursday, April 
2^ Instruction in Pr.ictical Chemistry will also be given On 
Palaeontology — the Mollusca, Ac , by Mr. Donney, St John’s 
College, on Tuesdays and Thursdays, at 9, commencing Thurs- 
day, April *4 On Geology— (for the Natural Sciences Tripos, 
Stratigraphicol Geology), by Mr IJonney, St John's College, 
on Mondays, Wednesdays, and T rulays, at 10, commencing 
"Wednesday, April 23 Elementary Geology (for the First part 
oI the Tripos and the special examination), on Tuesdays and 
Thursdays, at 1 1, commencing Thursday, April 24 , there will 
be eacursions, of which notice will be given from time to time. 
On Botany (for the Natural Sciences Tripos), by Mr llitks, 
Sidney College, on Tuesdays, Thursdays, and Saturdays, at 
II, In Lecture-room No. r, beginning on Tuesday, April 29; 
the lectures during this term will be chiefly on Cryptogamic 
Botimy and on Classification Biology the Trmity Prailector 
Wia give R course of Practical Lectures on Elementary Biology, 
PH Mondays, Tuesdays, and Wednesdays, at 11 a.m , commenc- 
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lag Wednesday, April 30 This course is intended as an intro* 
duction to the study of both anatomy and pl^siolo^ A shniift 
lecture of about half-an-hour will be given at each feting, fol* 
lowed by practical work for about 1 J or 2 hours * 

The annual sairti of the Royal Society last Saturdly at Bw* 
Imgton House was a great success The number of visitors was 
exceedingly large, and the objects exhibited were numerous and 
varied In the Mathematical Room, Mr Latimer Clark showed 
his remarkable experiment of the influence of light on the coOR 
ductivity of selenium, recently described m Nature. 

The office of “Lord Rector” of a Scotch University is 
generally regarded as merely honorary, a testimony of the esti* 
mation in which the students hold the gentleman whom they 
elect As a rule the Lord Rector acquiesces in this opinion, and 
seldom does more in return for the supposed honour conferred 
than mark the commencement or close of his three years’ 
tenure of office by making a speech to the students. As might 
be surmised, Prof. Huxley, who was recently elected to th* 
Lord Rectorship of Aberdeen University, which counts Prof. 
Bain among its staff of teachers, does not legarJ the office as 
merely honorary he intends to lake advantage of the position 
conferrred ujion him by doing some actual work for the good of 
the University Naturally one of the first grievances he has 
attacked is the medical curriculum, which at Aberdeen, as at 
most other medical schools, is hampered by the “traditions df 
the elders ” as to the supposed advantages cf the dead languages 
to a medical s' udeni Shortly after Prof Huxley’s election, he 
received a numerously signed petiliou from the medical students 
requesting him to use Ins influence to obtain the omisssion of 
Greek as a compulsory subject m the preliminary examination 
Piof Huxley h.is given notice lliat he will bring forward at the 
next meeting of the University Court a resrdulion to reform the 
medical curriculum at Aberdeen, as he considers it at present 
ittlidr overweighted With daisies, and believes that some new 
OriliAgement wonld ptobtibly be estcecdlngly advantageous, 
Mpfcfcially in tHe matters of natural history and botany. ‘ 

■We hear fiom Mr Lloyd that living specimens of the Lancelet 
(A'mfhioxus lanceolatus) have been very lecently received at the 
Crystal Palace Aquarium, from Naples, ami arc now alive We 
hope that Dr Dulirn will be succcs.ful in seiulmg other living 
specimens ol this most mteiestmg fish to other Arjuaria in this 
country, so that its affuiities and dcvclopintiit m,iy be more 
thoroughly worked out and generally undei stood. 

Mr Thomas William Bridge was on Friday elected to a 
Natural Science Scholarship at Trimty College, Cambridge. 
Mr. Bndge has for some two years woiked under Mr J. W. 
Clark, the Superintendent of the University Musi urns of Zoology 
and Comparative Anatomy, and about a month since was ap- 
pointed, by the Professor of Zoology, to the newly-founded post 
of Denionstiator in Comjiarative Amatomy m the University 

Dr Divi rs, ol the Middlesex Hospital, has been appointed 
to the Professorship of Chemistry m the new E.iiglneering Col- 
lege at Jeddo. 

PROk Agassi? has not been behindhand m employing t}ie 
advantages placed at his disposal by Mr Anderson’s munificent 
bequest A programme is alieady published of a summer coufse 
of Natural History at Penekese Island,, designed cliieuy ftv 
teachers, and for students preparing to become teachers. Among 
those that Prof Agassi? is able to include on bis staff we find 
the names of Profs Shaler, Wilder, Packard, and Putnam, and 
erery attempt is being made to obtain a sufficient endowment, 
through the liberality of others, to offer the course free of c})arge 
to deserving students. The Superintendent of the United Btates 
Coast Survey and the United States Commissioner of P'tsherUls 
have also promised all the assistance in their {loWcr to this excel- 
lent undeitaking. 
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]Sx. CHAKtES C. AEbott has discovered in the river drift at 
Tresttoa, New Jersey, in gravel at great depth, and beneath 
tinjistnrbed layers of fine sand, three chipped implements, of 
linquestionably human manufacture, lying close to each other 
Onehasa knife-hke form, pin. long, made of n reddish-broun 
atone, compact, laminated, and susceptible of a high polish 
The other two bear a considerable resemblance to common 
European forms : one w of opaque yellowish quartz, 5I in. long, 
and I Jin. m greatest width j the other is a flake of saml-stone 
rock, 6Jin. long, 3jln wide From the occurrence of such 
specimens so near each other. Dr Abbott thinks that we must 
admit that the antiquity of American man is greater than the 
adveut of the so-called “ Indian,” 

The Royal Geogiaphtcal Society have awarded the following 
medals for the present year .—In Physical Geography Gold 
medal to W. C. Hudson, age 18, of Liverpool (.ollege , bron/e 
medal to W. A Forbes, age 17, of Winchester College In 
Political Geography • Gold medal to S. E. Spring Rite, age 
16, of Eton College, bronze medal to A. T Nutt, age — , of 
University College School 

At the meeting of the Royal Geojraphicil Society on 
Monday, Sir Henry RawUnson said despatches wnh reference to 
the East Coast Livingstone Expedition had been received from 
Sir Bartle Frere, dated March 27 The English portion of the 
expedition had been recently materially augmented, for, instead 
of consisting as previously of Lieut Cameron and Dr Dillan, it 
had received the valuable services of Lieut. Murphy, an oflictr 
of Engineers, who had obtained pet mission from the Indian 
Government to join it Mr Moflatt, anephew ofDr Livingstone, 
had aUojomed the expedition, and there was every reason to expect 
that his assistance would be of the grcalert use m time of need. 
Bergamoyo had been already riached, and by the latest accounts 
the march into the inlenor bad been commenced From the 
first camp, at a distance of twenty miles from Bergamoyo, com- 
munlcattona hail been received from Dr Dillan, in which be 
intimated his expectation of being speedily joined by Lieut 
Cameron, Lieut Murphy, and Dr Moffatt They would, not- 
withstanding the fact that the rainy season was not yet over, at 
once proceed on their journey. 

Prof. Thiseito.v Dm'R announces a course of six lectures 
on the “ Aspects of Vegetation ” at the Royal Horticultural 
Society’s Gardens , and Mr, Thomas Moore a course of six 
demonstrations on “Medical Botany” in the Chelsea Botanic 
Garden. 

A twice monthiy scientific periodical, m Turkish, is to lie 
brought out in Constantmople called the Dolab, the Kfjiontory 

On Jan. 31 there was a slight shock of earthquake at Rangoon 
in English Burmah. On Feb. 12 an earthquake was felt at 
Ptshawur and Lahore m India. Slight earthquake shocks were 
fdt on March 14, at 8 p.m , at Yanina (Jamna) m Albania, 
Turkey. 

There is a report from Doncaster to the effect that shortly 
after two o’clock on Tuesday afternoon the town was visited by 
a sibart shock of earthquake, which shook several houses to 
their foundations. In our correspondence this week will be 
found an account of an earthquake which occurred recently m 
the south of Scotland. 

The French Association for the Advancement of Science, com- 
mences its second annual session at Lyons on August 21 We 
bdleve that there is every hope of a most numerous and in- 
Jebamng meeting. 


n 


The A^ito York yourml 0/ Afflwl Clumhliy for February 
contitna a very excellent article on “ The Promotion ofScien- 
tific Research,” by Prof C. A Joy, in which he anirtiadverls 
severely on those so-called “practical" men ” who test the value 
of all scientific investigation by the “ What is the use standard. 
“Original research,” the writer says, “»s the nervous Ihud that 
furnishes strength to the muscle The brawny ana is hut 
dead meat unless the body is fed with nourishing food Theo- 
dore Parker, in one of his discourses, alludes to the figure of a 
Chinaman in a shop window turning vigorously a crank , upon 
investigation he found that it was the crank that turned the man, 
and not the man the crank It is the same with practical appli- 
cations. The practical man applies the principle, and with 
great pomp and arrogance claims to turn the crank , it is not 
true— a power higher than his is behind it all , the origi- 
nal investigation, the discovery of the principle upon 
wrhich the movement rests, is really the engine that 
drives the man and makes him do its b.ddmg ” Prol 
Joy in speaking of the recent artic'e m Nature, in which 
bir Benjamin Brodie calls attention to the enormous expenditure 
of money of the University of Oxford, m tlic way of subsidies to 
students and annuities to fellows, without any adequate result-, 
counsels llie Americans to forbear copying the English University 
system He proposes the following plan of promoting scicnlific 
lesearch • — Let there be incorporated .1 society lor the promotion 
of scientific research, to consist of a small numbei of strictly 
scientific trustees, who shall hold the property and appropriate 
the income to such objects as they deem worthy of aid It would 
not be, smctly speaking, a society, but a foundation flu the 
purposes specified The head-quarters of the corporation should 
he m New York City If the wealthy citizens of New York, 
who owe all they possess to the progress of science, would 
give money into the hands of such a hoard of tiustees, they would 
be doing a most important work Wherever and whenever any 
person w-asknoun to be engaged m the proseculion of some 
scientific research, the trustees could make him an allowance 
for conducting the inquiry, or to en.ible him to publish Ins 
results. Such assistance would often secure important dis- 
coveries. There arc numerous professors scattered over the 
country whose salary is so small tb.nt they are obliged to add to 
It by outside work, or whose services at the college arc so press- 
ing that they have no leisure for anything like voluntary laboui 
A little assistance and encouragement to such persons would go 
a great way. Any college would be flattcied by having their 
officers thus singled out by the best judges of the couiitiy as 
iiorthyof a subsidyfrom a society founded to encourage leseaich 
This course is preferable to giving a fund to a college foi educa- 
tional purposes, or to found a professorship, as the means for 
education are very great in this country, and there is fir less 
need of mere educational facilities than there is of men engaged 
m purely scientific study. It has often happened that money 
has been raised to found a professorship for a particularly able 
man ; after his death a person of inferior .abiliiy takes his jdacc, 
and thus the object of the donor is defeated It is therefnie 
better to put the money into the hands of trustees selected (nr 
the purpose, and let them pay the income to those who ire 
known to be worthy to receive it The demands upon the 
fortunes of our wealthy men are constant and numerous, and 
they naturally give to such objetts as are wilhm their com;) < - 
hcnsiOD. If they could be made to understand that the -ouu'- 
of our prosperity is science, and that the springs of discovery 
whence flow all the improvements of the day must bi l-epc 
perennial, they would freely give of their substance, and vve 
should soon see the watch-fires of original research kindled over 
the whole country. 

TTik New York Nautical School-ship Af<nuty has spent the 
past whiter m deep-sea research, as m a previous sms jn, and, 
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BS before, ha* utlUied the opportunities pres<^ted in the interest ^ 
of science Captain Giraud surveyed a large portion of the so- 
called •' volcanic region ” of the Atlantic Ocean, finding the 
water very deep in that vicinity Specimens brought up from 
the bottom appeared to be of undoubted volcanic origin The 
Casella-Millei; deep sea thermometer was used on one occasion 
at B depth of 2,040 fathoms, two miles north of the equator, in 
longitude 22° 16' west, and indicated a temperature of 35" F., at 
1,000 fathoms 38’, and at the surface Si”, the air being 80*. 
bunng the voyage fiom the Canary Islands to Rio the tempe- 
rature at uniform depths was found to vaiy only about two 

The Iion-Steel Institute conclude their meeting at Willis’s 
Rooms to-day 

Prizes for papers on the “ El van Courses” of Cornwall, are 
offered by Mr J A Phillips, F C S , to the present ami former 
pupils of the Miners’ Association of Cornwall and Devon The 
papers and illustrative specimens are to be deposited with Mr. 
J H Collins, 1 < (i S , Hon Assistant Secretary of the Miners’ 
Association, Polyitchnic Hall, Falmouth, on or before Sept i, 
1873 ^ '1® author of the best papei will be entitled to a prue 

(in books, selected by himself) of the value of 5/ A second 
pnre, also in books, of the value of 3/1, will be given to the 
author of the paper next in order of merit 

We have received the first numliei of a new American journal, 
started last month, Tht Samtunan, edited by Dr A N Bell, 
of New York It aimi at presenting the results of the vaiious 
Inquiries which have been, and which hereafter may be made, 
for the pieservalion of health and the expectations of human 
life, bO as to make them most advantageous to the pulilic and to 
the medical profession Among the most important aitulcb is 
one by the editor, on “The New York Quarantine Establish- 
ment, " which IS illustrated with two maps This i-. preceded by 
one on “Infant Morlalitv, with suggestions for improving the 
condition of Foundlings j ” and followed by another on “ The 
necessity of Re-Vaceination ” We strongly recommend this ex- 
cellently conducted journal to those interested in sanitary 

Among the rarer and more interesting remains found m the 
mounds of the west of America, are plates of mica cut into 
different shapes, and evidently presetvtd as objects of great 
rarity and value , and, in the absence of this mineral in the 
Mississippi Valley, the question has frequently arisen whence 
the material could have been del ivcd A recent cominunication 
from Prof. W. C K< rr, the .Stale Geologist of North Laiobna, 
tends to throw some light on this subject, and to open an inte- 
resting chapter in regard to the American prehistoric man The 
work of collecting mica is at present carried on upon the hirgest 
scale m the high and rugged region between the Black Mountain, 
the Roanoke, and the head waters of the Nolachuchy, iirincqially 
in Mitchell County, North Carolina The legion in <jiiestion 
has long been known for the existence of numerous open works 
and tunnels, which, at first sight, were supposed to have been 
made in the search for silver or some other valuable metal. 
Trof, Kerr, mhis capacity of State Geologist, was led to investi- 
gate this question, and very soon found, m every instance, that 
the excavations referred to were much older than the earnest 
discovery of the country by the Spaniards, and that m all cases 
they were found in ledges of coarse granite, which contained 
nothing but large patches of mica Prof Kerr has been satisfied 
for some time that m these mines we have the work of the 
Contemporaries of the mound-builders, and the lucalitics whence 
they derived the mica What use they made of it we cannot 
fay t but it i» suggested that it may have served the purpose of 
nairron^ or possibly have been used as windows, as well as for 


mnament. The number and sire of these mines is remarkahie, 
some of the open cuts being more than too ft. m diameter, and 
aoft. or 30 ft in depth, even after the caving in and filling up of , 
centuries of weathering The tunnels often extend Inwards several 
yards, but are said to be too small for a man of ordinary sixe to 
work m These show distincl marks of the tool m^he granitic 
wall, as if made by a chiscI-shaped instrument about an inch 
btoad N umerous plate-, of mica are found In these tunnels and exi- ‘ 
cavations, some of them trimmed to particular shapes. These facts 
open up a newchajitcr in the history of the American aborigines, 
illustrating the character of the commerce carried on at a very 
remote period, and showing the magnitude of the operations, 
and the extended period of time over which they must have been 
prosecuted, to enable a people furnished with nothing better than 
wooden and stone tools to produce excavations of so great 
magnitude 

Stnus, a. journal of popular astronomy published at Leipzig 
and Vienna, contains, m its fourth number for this year, a lec- 
ture by Prof Oppoizcr, on “ The Impoitance of Astronomy in 
connection with Ancient History,” the continualion of an article 
on “ Copernicus and his Aniuversaiy,” one of a series of articles 
on the “ Topogr.aphy of the Heavens,” the present treating of 
the constellation Gem im, besides a few notes. 

The additions to the Zoological Society’s Gardens during the 
last week include a Ring necked Parakeet {Paluomn terguata) 
from India, presented by Mr W E Johnson , a long-eared 
Owl (Oiui vulgans) from Europe, presented by Dr Bree j a 
Wood Owl (-?>■/■«/«/« (j/k*/), jnesented by Mr H W L Browne; 
a Chinese Harrier (Onus ^ptlonotus) , a grey Eagle Owl (Bubo 
cinenus) and a Busman’s Potto {PinhlulHUs /otto) from W, 
Africa, a horned I'ragopaii (O/ioftiis satjiia) fiom the Hima- 
layas ; a black tailed Hawfinch (OuiotAnuntfs we/utiutus) from 
Japan , two crested Buntings ( Mi'lo/bus iiuhiitukius ) ; two red 
eared Bulbuls (/‘ycHono/itt /oio^us), and a red-vented Bulbul 
(P hamoirhoiii) from India , a red headed Bunting (hmbefaa 
ruttia), and a ycllow-biowcd Bunting (h ibryso/irys) from 
Japan, a black lanager (7 aihy/honus uulaUucus) from S. 
America, purchased, two Emus (Dromaus novinhoUanJm) 
from Australia, deposited , a great Kangaroo (Afacropus gtgon- 
tens), and n Derbian Wallaby (Ilalmatunts dnbmnus), born 
m the gardens. 


ON IHE HYPOTHESES WHICH LIE AT 
THE BASES OF GEOMETRY* 

Plan of Ok. /mHSligntioti 

I T IS known that geometry assumes, as things given, both the 
notion of space and the first principles of constructions in 
space She gives definitions of them winch are merely nominal, 
while the true determinations appear in the form of axioms 
The relation of these assumptions reniuins consequently in dark- 
ness , we neither perceive whether and how far their connection 
IS necessary, nor, « /non, whether it is possible 

From Eudid to Legendre (to name the most famous of modem 
rciorming geometers) this darkneu was cleared up neither by ma- 
thematicians nor by such philosophers as concerned themselvea 
with It The reason of this is doubtless that the general notion of 
multiply extended magnitudes (in which space-magnitudes are 
included) remained entirely unworked I have in the first place, 
therefore, set myself the task of constructing the notion of a 
multiply extended magnitude out of general notions pf magni- 
tude It will follow from this that a multiply extended magm- 
tttde IS capable of different raeasure-relations, and consequently 
that space is only a particular case of a tnply extended magni- 
tude. But hence Hows as a necessary cons^uence that the pro- 
positions of geometry cannot be derived from general notions of 
magnitude, but that the properties which distin^sh space from 
other conceivable tnply extended magnitudes are only to be 

• By Bernhard Riemann. (Tnuislalad by Prof W. K. aifford, from yol. 
nu. of the GOttinKcn Abhandlungen.) 
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deduced from expenence Thus arises the problem, to discover 
the simplest matters of fact from which the measure relations of 
space may be determined ; a problem which from the nature 
of the case is not completely determinate, since there may be 
several systems of matters of fact which suffice to determine the 
measure-reljtions of space — the most important system tor out 
present purpose being that which huclid has laid down as a 
foundation These matters of fact are— like all matten, of fact— 
not necessary, but only of empirical certainty , they arc hypo- 
theses. We may therefore investigate their probability, which 
within the limits of observation is of course very great, and 
inquire about the justice of their extension beyond the limits of 
observation, on the side both of the infinitely great and of the 
infinitely small 

I — Notion oj an n-/»/i' exUndeJ nnn'mtudi 

In proceeding to attempt the solution of the fiist of these pro- 
blems, the development of the nntion of a multiply extended 
magnitude, I think I may the more claim mdulguil unticisin m 
that I am not praeti'cd m suth undcrl ikiiigs of a philusophical 
nature wheie the difiieulty lies more in tlio nations themselves 
than m the construction , and that bcs.dcs some very short hints 
on the maltci given by Privy Louncillor (jauss 111 his sttoiid 
memoir on Ihquadratn, Kesidues, 111 the “t.uttingin l.'oUlirle 
Anzeige," and iti hts J ubdee-liook, and some philosoiihical re 
searches of Heroart, I could make use of no previous labours 

§ 1. — MagnUude-notions are only jiobhilile where there is .in 
antecedent gener.il notion nliieh admits of different speeialisa- 
fions Acsoidintr as there' e'xists aitirmg these specialisation, .i 
continuous jiath from one to another or not, they form a <011 
tiiiuous or (fori o', main fulilne s the individual spec alisalions 
are called m the first ease jioints, in the second ease elements, of 
the mamfoldness Notions whose spcei.ilisations form a diMiih 
manifoldnt’ss are so common that at hast m the ciiliivated 
languages any things being given it is always possible to find a 
notion in wltieli they arc iiicluiktl (1 fence niathematici iiis might 
unhesitatingly found the thinry of di-eiete magiiiladcs ujinii the 
postulate that ceitain given things aic to be legardcil as tqmv i 
lent ) On the other hand, so few and far between arc the occa- 
sions for foiming notions whose specialisations make up a 
Hhuohs tiianifohliirss, that the only simple notions whose 
specialisations form a multiply extended mamfoldness are the 
positions of peiceived oli|ccts and colours Moie frequent occa 
Hons for the creation and devclopiuent of theie notions occur 
first in the higher mathematic 

Definite portions of a mamfoldness, distinguished by a mark 
or by a boundary, aie c.allcd Quanta i heir compari on with 
regard to quantity is .icconqihshed in the case of discrete mag- 
nitudes by counting, m the case of continuous magnitudes by 
measuring Measure consists 111 the sui>erpositioii ol the in igm 
tudes to be compareii , it then fore requires a means of using 
one magnitude as the standard for another In the aliscnce of 
this two magnitudes c.in only lie compaicd when one is a jiart 
of the other , in winch case also we can only determine tile more 
or Ie-3 and not the how much The icscarches which can 111 
this case be instituted abo ,t them foim a geneiai division of the 
science of magnitude in which mignitudes arc regarded not as 
existing independently of position and not as expressible in 
terms of a unit, but as legions in a mamfoldness Such re- 
searches have bicome a necessity for many parts of matlicmalics, 
« f , for the treatment of inany-v.ilued analytical functions , and 
the want of them is no doubt a chief cause why the celebrated 
theorem of Abel and the achievements of l>agrangc, Plalf, 
Jacobi for the general theory of differential equations, have so 
long remained unfruitful Out of this general part of the scienci 
of extended magnitude in which nothing is assumed but wh.it is 
Ctmtained in the notion of it, it will suffice for the present pur- 
pose to bring into prominence two points ; the first of winch 
rela^ to the construction of the notion of a multiply extended 
manifoldness, the second relates to the reduction ol determina 
tions of place in a given mamfoldness to deleiminatums of 
quantity, and will make clear the true character of an «-fold 
extent. 

. §2 — Ifinthe case ofa notion whose specialisations form a con- 
tinuous manifoldness, one posses from a certain specialisation m 
'<« definite way to another, the spcciahsatioiis p isscd over lorm a 
tdmply extended maniloldness, whose Hue character is that m it 
a coBtlnaous progresafrom a point is possible only ou two sides, 
forwards or backwards If one now supposes that this mani- 
foMsels in its turn passes over into another entirely different, 
Un «g«in in a definite way, namely so that each point passes 


over into a definite point of the other, then all the specialisa- 
Uons BO obtained form a doubly extended mamfoldness. In a 
similar manner one obtains a triply extended mamfoldness, if 
one imagines a doubly extended one passing over m a definite 
way to another entirely different , and it is easy to sec how ihis 
constntction may be continued If one regards the variable 
object insteai! of the determinable notion of it, this constrmtion 
may be described as a composition of a varmbility of « + 1 
dimensions out of a variability of » dimensions and a variability 
of one dimension 

it q — I shall now show how conversely one may resolve a 
vinabllity whose region is given into a variability of one dimen- 
sion and a variability of fewer dimensions '1 o this end let us 
suppose a variable piece of a manifoldnesi of one dimension- 
reckoned from a fixed origin, that Ihe values of it may be com- 
lyiralile with one another — which has for every jioint of the 
given mamfoldness a detmitc valj-, varying continuously with 
the point ; or, tn other words, let us tike a continuous function 
of position within the given mam u'dness, which, moreover, is 
not constant throughout any part u that mamfoldness l< very 
system of points where the function I's a constant value, forms 
then a continuous mamfoldness of levicr dimensions than the 
given one These manifohlnesses j'lss over cominuously into 
one another ai the function changes , we may therefore assume 
that out of one of them the otliers proceed, and sjieakmg gene- 
rally this may occur m stivli a w ay that each point passes over 

info a definite point of the othei , the cases of exception (the 

study of which is important) may here be left unconsidered 
Jlcrcliy the deteimiiialion of position in the given mamfoldness 
1. reduced to a determin.ition ol quantity and to a determination 
of position in a mamfoldness of less dimensions It is now easy 
! to show that tins manifoUtricss has « - 1 dimcnsi ns when 
the given mamfoldness is «-ply extended. By repeating then 
lilts operation » tunes, the determination of position in an 
n |>ly extended manifoldness is reduced to 11 determinations 
of quantity, and therefore the determination of position m a 
' given mamfoldness is reduced to a hum numbei of deter- 

I nimations of qininiity -o/nit this <> f'osuhk There arc mini- 

! toldiicsses in which the dclctminatioii of position rctjuiies 
not a finite number, hut either an endless series 01 a eotilimious 
manifoldness of dciermiiialioiis of ijnantity Such maniloldnesses 
.lie, for example, the possible determinations of a function for a 
given region, the possible shapes of a solid figuie, ske 

11 — A/fdsun n/iitioiis of lohuh <1 maiiijoldiieu of n dimensions 
It eafahkon the ustumptutn that hnt r //o. , a hn^'h iud< /-endetti 
0/ /losition, and consetjUtntlv that tts/i' hnt. may k iniasiinJ by 
eoery otha. 

Having constructed tlie notion of a manifoldness of n dimen- 
sions, and found that its true charactti consists m the property 
that the determination of jiosition m it may be 1 educed to n 
determinations of magnitude, we Come to the second of the 
I |>roblems projiosed above, vir , the study of the measure relations 
ol which such a manifohlncss i» cajiablc, and of the conditions 
winch suffice to determine them These measurc-reUlions can 
only be studied in abstract notions of quantity, and their depen- 
dence on one another can only be represented by forniuli; On 
certain asaumptions, however, they ,11 e decomjiosable into rela- 
tions which, taken sejiarately, are capable of geometric re- 
presentation , and thus it becomes possible lo express geome- 
trically the calculated results. lo this way, to come to solid 
ground, we cannot, U is true, avoid abstract considerations m 
our formula;, but at least the results of calculation may subse- 
quently lie presented in a geometric form The- foundations of 
these two parts of the question are established in the celebrated 
memoir of Gauss—" Disquisitiones generalcs circa superficies 

9 I. — Measure delerminations require that quantity should be 
independent of position, which may happen m various ways 
The hypothesis which first presents Use f, and which I shall here 
develop, is that according lo which the length of lines is inle- 
jiendent of their jposuion, and consequently every line is measur- 
able by means of every other. Position-fixing being reduced to 
quantity fixings, and the position of a point mthe w-dimensioned 
maniloidness being consequertly expressed by means ol it 
variables Jr„ jc„ ar„ . . a„, the determination of a line comes 

lo tlm giving of these quantities as functions of one variable. 
The problem consists then in establishing a mathemaucsl ex- 
prcuion lot the length of a line, and to this end we must con- 
aider the qiuuitUies ot as expressible in terms of certain units I 
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(hall treat this problem only under certain restrictions, and I shall 
condae myself in the first place to lines in which the ratios of 
the increments dx of the respective variables vary continu- 
oudy. We msy then conceive these lines broken up into 
elements, within which the ratios of the quaniities rfr may 
be r^arded as constant ; and the problem is then i educed 
to establishing for each point a general expression for the 
linear element starting from that point, an expression 
wMcb will thus contain the quantities x and the quantities 
dx. I shall suppose, secondly, that the length of the 
inear element, to the first order, rs unaltered when all the 
points of this element undergo the same mfinitesimal dis- 
]daMment, which implies at the same time that if all the quan- 
tities dx are increased in the same ratio, the linear element will 
vary also in the same ratio On these suppositions, the linear 
element may ^ any homogeneous function of the first degree of 
the quantities dx, which is unchanged when we change ihe signs 
of all the dx, and m which the arbitrary constants are contiiiuoue 
functions of the quantities x To find tlie simplest cases, I shall 
seek first an expression for manifoldnesses of « - 1 dimensions 
which are everywhere equidistant from the origin of ihc linear 
element ; that is, I shall seek a continuous funriion of position 
whose values distinguish them fiom one another In going 
outwards from the origin, this must cither increase m all direc- 
tions or decrease mall directions ; I assume that it incieases m 
^1 directions, and therefore has a minimum at that point If, 
then, the first and second differential coefficients of this function 
are finite, its first differential must vanish, and the second diffc- 
rmtial cannot become negative j I assume that it is always posi- 
tive. Thu differential expression, then, of the second order 
romalns constant when ds remains constant, and increases in the 
duplicate ratio when the dx, and therefore also ds increase in 
the same ratio , it must therefore be ds‘ multiplied by a con- 
stant, and consequently dt is the square root of an always posi- 
tive integral homogeneous function of the second order of the 
quantities dx, in which the coefScients are continuous (unctions 
of the quantities x !• or Space, when the p<)>on m of points is 
expressed by rectilinear co-ordinates, ds-\/'i\(l\)‘. Space is 
there''ore included m this simplest case '1 he next case in sim- 
p icily includes those maiiifoidncsscs m which the I n- elcmnit 
msy be expressed as the fourth root of a quaiticdifferentnl ex- 
pression The invcstigstion of this more gtn-ral kind would 
require no reallydiflerent principles, but would lake considerable 
time and throsv little new light on the theory of space, especially 
os the results cannot be gconiei ncally expressed , I restrut mj- 
self, therefore, to those manifoldnesscs in which the line dement 
is expressed as the square root of a quadric diffeieiilial expres- 
sion. huch an expression we can transform into another similar 
one if we substitute for the « independent variables functions of 
n new independent variables. In this way, however, we cannot 
transform any expression into any other ; since the expression 
contains n coefficients which are arbitrary functions of 

the independent variables , now by the introduction of new 
variables wc can only sitisfy » conditions, and therefore make 
BO more than » of the cuefficients equal to given quantilies. 
The remaining » — ^ - arc then entirely determined by the 
nature of the continuum to be represented, and consequently 
n functions of positions are required for the determina- 

tion of its measure-relations. Munifoldnesses in which, as m 
the Plane and in .Space, the hne-element may be reduced 
to tbe form s/Ttdx*, ate therefore only a particular case of the 
manifoldnesses to be here investigated ; they require a special 
Sttat, and therefore these manifoldnesses in which the square of 
the nne-element may be expressed as the sum of the squares of 
complete differentials I will call /ai In order now to review 
the true vanttics of all the conunua which may be repiescnted 
in the assumed form, it is necesiary to get rid of difTiauInes 
atislag from the mode of representation, which is accomplished 
by choosing the variables in accordance with a certain principle. 

{. a.'- For this purpose let us imagine that from any given 
point the system of shortest lines going out from it ts constructed ; 
pisitton of an arbitrary point may thin be determined by the 
. iilitud direction of the geodexic In which it lies, and by us dis- 
UiDoe mea-ured along that Ime from the origin. Item therefore 
be expressed in teims of the ratios dx„ ol the quantities dx in 
tliis geo^ic, and of the length .r of this line. I.et us mUo- 


duce now instead of the dxg linear functions dx of them, such 
that the initial value of the square of the Ime-element shall 
equsl the sum of the squares of these expressions, so that the 
independent variables are now the length s and the ra los of 
the quantities dx Lastly, take instead of the 4; quantltie* 
x,x,Xf ur propori tonal to them, but such that the sum of their 
squares = A When we introduce these quantities, the square 
of the line-element is Sifar’ for infinitesimal values of the x, but 
the term of next order m it is equal to a homogeneous function 
of the second order of the m— quantities (x, dxi-x,dx,), 
{x,dx^-x^dx,) an mfinitesimal, therefore, of the fourth 
order , so that we obtain a finite quantity on dividing this by the 
square of the infinitesimal triangle, whose vertices are (o, o, o, ), 
{x,x,Xf ), (d r„ di^, dxf, ) This quantity retains the 
same value $0 long as the r and the dx are included in the same 
binary linear form, or so long as the two geodesics from o to ar 
and from o to rf a remain in the same surface-element , it depends 
therefore only on place and direction. It is obviously zero when 
the manifold represented is flat, » <• when the squared line- 
element is reducible to and may therefore be regarded as 

the measure of the deviation of the manffotdness from flatness at 
the given point iii the given surface-direction. Multiplied by 
-} It becomes equal to the quantity which rrivy-councillor 
Gauss has called the total curvature of a surface For the 
determination of the measure-relations of a manifol'liicss capable 
®f representation in the assumed form we found that « " — I 
place functions were necessary , if, therefore, the curvature at 
each point in surface-directions is given, the measure- 

relations of the continuum may be determined fiom them— 
provided there be no identical relations among these values, 
which in fact, to speak generally, is not the case. In this way 
the mc.asure relations of a mandoldness in which the line c'emeiit 
IS the square lout of a<(ndiic dilTcrcniul may be expressed in 
a manner wholly mdc pendent of the choice ot independent vari- 
ables A mcthiid entirely similar may for tins puipose be ap- 
plied also to the iiuinifo'cliieis m wlucli the line clement has a 
I less simple expro-sion, , the lourtli root of a quanto 
1 differential In this cise the line-eliinent, generally speaking. 
Is no longer lediicible lo the lorin of llie square ro it of a sum of 
squares, and ihciefore the devuiion fiom fljlncss m the squared 
line element is an inluiitesimal of the second older, while in 
those maniloUlnisses it wa> of the fourth ordei. This properly 
of the last-named coniiimi may thus be called flatness of the 
smallest parts The most important property of these continui 
for our present purjiose, lor whose sake alone they are here m- 
vestigalcd, IS that the relations of the twofold ones may be geo- 
metrically re)>tesenied by surfaces, and of the morefold ones may 
be reduced to those of the surfaces included m them ; which now 
requires a short further discussion 
8 3 — ih the idea of surface-, together wi'h the intrinsic mea- 
sure-relations m which only the Icnglli ol lines on thesutfaces 1$ 
considered, there is aU>ays mixed up the position of points lying 
out of the surface Wc m.ay, however, abstract from external 
relation-, if we consider 'uch deformations a-, leave unaltered the 
lengih of hues— j e if we leg.ard the surface as bent In any Way 
witnout stretching, and treat a 1 surfaces so related to each other 
as equivalent 'I hus, (or example, any cyllndnc or conical sur- 
lace counts as equivalent to a plane, since it may be made out of 
one by mere bending, in winch the intrinsic measure-relations 
remain, and all theorems about a plane — therefore the whole of 
planimetry— relain their validity On the other hand they 
count as essentially different from the sphere, which Can- 
not be changed into a plane without stretching. According 
to our previous investigation the intrinsic measure-re'aticni of a 
twofold extent in which the Ime-element may be expressed as 
the squ.are root of a quidric diffeientul, winch is the case with 
surfaces, are characlei ised by the total curvature. Nov this 
quantity in the case of surfaces is capable ol a visible interpre- 
tation, viz , u IS the proJuct of the two curvatures of the surface, 
or muluplicd bv the area of a small geodesic trimgle, rt is equal 
to the spheiical excess of the same. The first delinitloa assume*; 
the proposition that the product of the two radn of curvature if' 
uoauered by mere bending, the second, that in the same 
place the area ol a small triangle ta proportional to its spherical 
excess To give an inteltigiwe meaning to the curvature ot an 
I w-fold extent at a given point and in a given surface-direction 
j through It, we must start from the fact that a geodesic proceOdlfiJ 
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from a point is entirely determined when its initial direction is 
given. According to this we obtidn a determinate surface if we 
prolong all the geodesics proceeding from the given point and 
Wing initially in the given surface-direction ; this surface has at 
the given pftmt a definite curvature, whi..h is also the curvature 
of the «-fold continuum at the given point in the given surface- 
direction. 

§ 4.— Before we make the application to space, some con- 
siderations about flat manifoldnesses in general are necessary, i e 
about those in which the square of the line-element is expressible 
os a sum of squares of complete differentials. 

In a flat »-iold extent the total curvature is zero at all points 
in every direction , it is sufficient, however (according to the 
preceding investigation), for the determination of measure- 
relations, to know that at each point the curvature is zero in 
« — ^ independent surface directions. Manifold nesses whose 
curvature is constantly zero may be treated as a special case 
of those whose curvature is constant The common character 
of these contmua whose curvatuie is constant may be also ex- 
pressed thus, that figures may be moved in them without stretch- 
uig For clearly figures could not be arbitrarily shifted and 
turned round in them if the curvature .at each point were not 
the same in all directions On tlie other hand, however, the mca- 


completeneis nn exposition of the worship of the heavenly 
bodies among different nations, and the extent to which local 
conditions of climate and ethnological differences have mfiuenoed 
the character of the adoration offered to the sun and the moon 

and the stars. According to him a true worship of the sun 

except in the polar regions— is only to be found on elevated 
plateaux, where the return of the orb of day was welcomed with 
gratitude after the colder night, while m low-lying tropical lands 
the aborigines looked with dread at the glowing Ml of fire 
which each summer seemed to threaten their world with annihi- 
lation. We can strongly commend this paper as a most com- 
prehensive, although not specially novel exposition of Aryan and 
other mythological systems. — The German engineer, Herr H. 
Kephn, has drawn attention to the mussel-hills (Casqunros 
sambaquis) of Brazil m the district of the Rio do San Francisco 
do Sol. The position of these deposits appears to refute the 
idea of their being mere Kjokkenmodmgs, while the great 
respect shown by the natives for the dead, and their care to pro- 
vide them proper sepulture, would seem to afford furtlier evidence 
that these elevations, which often use to a height of 50 feet, 
cannot lie due to the hand of man In relerence to the 
above, it may interest our own archa-ologists to know that Herr 
Walter Kaulfman draws attention m the same number to his 
discovery m the neighbourhood of Hull, at a spot known as 


sure-relations of the manifoUlness are entirely determined by the 
curvature , they are therefore exactly the same m all directions at 
one point as at another, and consequently the same constructions 
can be made from it whence it fallows that in aggregates with 
constant curvature figures may have any arbitral y position given 
them. The meosure-ielations of these manifoldiiesses depend only 
on the value of the curvature, and in relation to the analytic 
expression it may be remarked that if this value is denoted by a, 
the expression for the line element may lie written 

§ 5. — The theory oisurfoLis of constant curvature will serve 
for a geometric illustration ft is easy to see that surfaces whose 
curvature is positive may always be rolled on a sphere whose 
radius is unity divided by the square root of Che curvature , but 
to review the entire maoifoldness of these surfaces, let one ol 
them have the form of a sphere and Che rest the form of surfaces 
of revolution touching it at the equator The surfaces with 
greater curvature than this sphere wi.l then touch the sphere in- 
ternally, and take a form like the outer portion (from the axis) 
of the surface of a ring , they may be rolled upon zones of 
spheres having less radii, but will go round more than once 
The surfaces with less positive curvature are obumed from 
spheres of larnr radii, by cutting out the I tine bounded by two 
^eat balf-clrues and bringing the section lines together The 
surlace with curvature zero will be a cylinder standing on the 
equator , the surfaces with negative curvature will touch the 
cylinder externally and be formed like the inner portion (towards 
the axis) of the surface of a ring. If we regard these surfaces as 
loeut m qua for surface regions moving m them, os Spate is 
heus in quo for bodies, the surface regions can be moved in all 
these surfaces without stretching. The surfaces with positive 
curvature can always be so formed that surface regions may also 
be moved arbitrarily about upon them without iending, namely 
(they may be formed) into sphere-svuiaces , but not those with 
negative curvature. Besides this independence of surface regions 
from position there is m surfaces of zero curvature also an inde- 
pendence of direction firom position, which in the former surfaces 
does not exist. 

(Th be continued.) 


SCIENTIFIC SERIALS 
ZeUtchnft fur Ethnologie, No. 6 — The present number gives 
a Compendittm of useful suggestions, which might advantageously 
acted on in other countries besides Germany, addressed by 
the Anthropological Society of Berlin to all persons engaged in 
exploring, or other expeditions to distant regions. In those 
directions for observing and collecting whatever ts most adapted 
to extend and rectify our actual knowledge, iniormation u given 
in r^acd to the vanous race* with whom travellers may come in 
contact, and the special geographical, Imgnistic, social and other 
co^mns, which mom pamcularly require farther elucidation. 
-‘Prof. A. Bastian gives us m this number with hi* habitusi 


Castle Hill, near Holdemess, of a burial place belonging, as he 
conjectures, to the transition period between the btone and 
Bronze ages. Herr Kauffman found on the western side of the 
hill, where the ground had been cut for building purposes, a 
fragment of some loam vessel, a compact mass of oyster shells, 
some flmt flakes, and a human nb. After carefully removmg the 
earth, Herr K discovered at from 4 to 4^ feet below the surface 
the vertebra: of another skeleton, and finally collected nearlyall the 
bones of two skeletons, completely enclosed m a mass of oyster 
shells. — Dr A . B Meyer, of Manilla, in the course of a short visit 
m the Philippines, found skulls which presented that peculiar 
appearance of sharpening or filing of the teeth, described by the 
old traveller, Thdvenor, and the accuracy of which has often b^ 
called in que tion Toe Negrito skulls from the Pbilipjnnes, 
examined by Dr Meyer, also exhibited the aruficial flattening 
of the heads noticed by Thevenot — Herr Virchow drew atten- 
tion last summer to the fact that occasional deviations present 
themselves from the normal cranial configuration of a race, which 
ought to teach us extreme caution in regardmg any single 
specimen as a typical form He was led to make this remark 
by his Observation in the Anatomicri Museum of Copenhagen 
of the skull of Kay Lykke, a man of the noblest Danish descent, 
who had flourished two hundred years ago, and been celebrated 
m his day for bis personal bc.auiy, his elTcniinacy, and the sensual 
bias of bis disposition Yet the skull of this once elegant, 
accomplished, and self-indulgent courtier of the 1 7th century, 
belonging to an otherwise brachycephalic race, is more strikingly 
dolichocephalic and depressed than the Neanderthal head, and 
might readily be supposed to have belonged to an Australian 
savage. The cranial capacity which is given by Professor 
Panum, of Copenhagen, as 1,250 cubic centrm, is, moreover, 
below the amount that is conjecturally assumed for the Nean- 
derthal skull. 

The supplement to the vol of the “Zeils f. Ethnologie,” for 
1873, IS exclusively occupied with the Lmeuistic Notes of Dr. 
G. bchweinfurtb, drawn up as the result of his travel in Central 
Afiica, and gives numerous vocabularies and specimens of the 
langustfes of the diflbrent tribes who occupy the district of the 
BaMel-Gbasal, among whom Dr. Schwemfurth lived more 
than two years. 

Nuavo Gmnale Botanico Italtano, vol. iv. Nos. i — 4, Jan — 
Dea, 1872 The volume lor 1872 of this journal, edited by one 
of the most accomplished of Italian botanists, Prof. Caniel, con- 
tains evidence of considerable scientific activity in the Peninsula. 
A large space of these lour numbers is devoted to cryptogmmic 
botany ; wo have papers on the mosses of Abyssinia, by De 
Ventur^ wd of Ceylon and Borneo, by Hampe, on the fungi of 
Parma, by Passenni ; on Diatoms, by Ardissone, and on a new 
classification of cryptogams, proposed by Prof. Cohn. Besides 
several paper* on systematic, descriptive, and geographical 
botany, one of the most interesting on physiological and hUto- 
logics! subjects is by Saccardo, on the amyloid corpuscles 
contained within the fovilla of pollen, illustrated by a 
plate. Prof. Camel contributes a very valuable biographietl 
notice of the Italian botanut, Andres Cesalplno, bom at 
ArezM in 1519, and a summary of the content* of nis great 
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work, “ De Plantw,” published at Florence in 1583, which hia 
biographer states to contain the essential features of the clasnii- 
cation propounded by A L Jussieu two centuries later. 

Anttalett der Cluinu uni Pharnnuu, February, 1873 The 
number commences witli a paper on a new derivative of siilpho- 
carbamic acid, by II lIlaMwetz and J. Kachler The new 
body IS obtained by the action of carbonic disulphide on cam- 
phor in the pre.ento of ammonia Measurements of its crystals 
are given The numbers obtained by an analysis agiee well with 
the formula C^, Hu, N^, S;, , this is regarded as an immonia 
salt , a copper compound C,, Ho, Nj, bj, Cn, has been oblained, 
but the acid c.annot be isoUtcd’from it, as SII^ refuses to pre- 
cipitate the copper Several otlier compounds of the body are 
described.— The next paper is a short note by M Ikrthdot on 
the formation of Acetylen by the silent electric discharge 
Messrs R Boettger and 1 heodor Petersen contnbute a paper 
on the Nitro-comp iunds of Antlir.ichiiion 'I'hc following bodies 
are described « Mononiiroanihraclunon, a Monamuloinihra- 
chmon, an 1 a Diaru inthrachuion Nitrate , the behaviour of these 
a bodies with conerntrared sulphuric acid is then desciilictl - -On 
the Vanadates ol riiallium, by Thom.is Camclly 1 he author 
describes the method of preparation and properties ol the salts 
an question , this paper has already appeared m the April num- 
ber of the Chemical Society’s journal, as also has the next, on 
Ethyl-amyl, by Harry Grimshaw, and Schorlcmmer’s (lapci on 
the Heptanes from Petroleum —Crystallographic Nolitis, I by 
C. Klein, IS a long paper on 1 ho measurement, lAc of ctysta.s, 
a contribution to oui knowledge of Neurm, by Julius Mauthner , 
"Remarks on my Water Air-pump,” by N Jagn , ami a paper oil 
Excretm from Humm Kxciement, by P' Hinterbergei The 
authoi has establislicd the formni i Cj(„ H^O for this body, and 
has obtained a lirominatcd dciiv.ative Cj,,, Hj^, Ur .^ () 

BulUtind ht SbinWi/i CnOt’i nphu -The first article in the 
March iiiimbei is liy the Abbe Durand, formerly a missionary in 
Brasil, on the Solimoes, the nimc given to the Ama/on from its 
junction willi the Rio Negio upwariU, this lieing the name of the 
most powerful tube on its banks The Abbe gives an account 
of his journey up the river as lar as Peru Mis article contains 
many valuable lacts as to towns, and people, and products of the 
district through which he passed The next article is the last of 
Capt Uerregagaix’s papers on the South of the Province of 
Oran ; the present one tre.iting of the Geology and Meteorology 
of the district This is followed by a translation of part of 
Col. Vule’s essay on the geogr.iphy of the Oxus prefixed to 
Wood’s “Journey to the bource of the Oxus” — 'VI N de 
Khatiikoff contributes a paper on our knowledge of the Khanate 
of Khiva 


SOCIETIES AND ACADEMIES 

Lonuon 

Royal Society, April 24 — On the Duiabihty and Preservation 
of Iron Sliips, and on Riveted Joints, by bir William Fairbairn, 
Bart , F R S 

On the einploymenl of Meteorological Statistics in deter- 
mining the best course for a Ship whose sailing qualities 
are known, by Francis Gallon, I'.R S 

Zoological Society, April 29 — Anniversary Meeting — 
Viscount Walden, F R h , president, in the chair — After some 
pieliminary business the report ol the Council was read by the 
Secretary, Mr P L S.,later, 1' R S It stated that the number 
of ordinary members ot the bociely on January i last, was 3,050, 
of Foreign members, 25, and of Correiponding members, 197 
The total income of the Society in 1872 was 26,728/, being 
2,017/. more than that of 1871, and exceeding the mcome of any 
previous year, except that of the year 1862, when the Inter- 
national Exhibition was held. The total expenditure of 1872 
had been 20,900/ , and a balance of 1,956/ hail been earned 
forward for tiie benefit of the current year The assets of the 
Society on December 31, 1872, were calculated at 10,532/, 
while the liabilities were rickoncd at 5,490/ The Kestrve-iaad 
insisted of a sum of 8,000/ Reduced 3 per Cents The .Scien- 
tific publications of the Society for 1872 had consisted ol the 
usual volume of “ Proceedings,” four parts of" Fransactions,’’ a 
Revised List of the Vcrtcbraled Anim.il-, now or lately living 
in the Society’s Gardens, and a General Index to the ten years 
ofthe Society’s “ Proceedings,’' from 1861 to 1870. The most 
important work undertaken m the Society’s Gardens in 1872 had 


been the bridge over the Regent’s Park Canal, intended to connect 
Ihe Society’s new grounds on the north bank, with the present 
Gardens This hail been completed in October last at a total cost 
of 1.333/ The new Lodge and Entrance-gates m ^mrose-hill 
Road had likewise been finished, and the new entrance opened to 
the public for the first lime on Faster Monday The total 
number of visitors to the Society's GirJens in 1872 had been 
648,088 being 52,171 more than the torrespondiiig number In 

1871 The greatest number of admissions in any one day in 

1872 had been 44,608, which took place on May 20 (Whit 
Monday). The number of animals in the Menagerie on Dec. 31, 
1872, was 2,010 Many of the laccessions during the year had 
consistetl of specimens of rare or little known animals, of which 
full particulars arc given. The Report concluded with a long 
list of donors, and their sevenl donations to the Menagerie. 
The Meeting then pro..ecded to elect the new Members of 
Council and the Officers for llie ensuing year, and a ballot 
having been taken it was found that Viscount Walden, F.RS , 
had been elected Prcsnlent, Mr Robert Drum noiid, Treasurer, 
and Mr P L Sclatcr, F R S , Secretary of the Society The 
new Members of Council ilcctcd w-ere Fiancis Gabon, F.R S,, 
John P Gasstou, Jun , St George Mivart, I' R S , George 
Russell, and Richard II S Vyvyan 

Geological Society, April 9 —Ills Grace the Duke ol 
Argyll, K T , F R S , presiuent, in the chair 1 he following 
com'imiucations were read — “ Lakes of the north-eastern Alps, 
anil then beaiing on the Glacier-erosion Theory,” by the Rev. 
1 G H mney, F G b. The jiurpose of this paper was to test, 
by the lakes of the bakkammergiit and neigh hourliood, the 
theory of the erosion of lake basins by glaticrs, winch has been 
tulvaiiceil by Prof Ramsay 1 he aiithoi ))reiuised ( 1 ) that an ex- 
tensive glacier could not exist without a considerable area to sup. 
port 11 , (2) that under no circumstances could a glacier excavate 
•a cliff of cimsideiablc height (say 1,000 fl ) ipproximately verti- 
cal , (3) ihil owing to the proximity of the regions, a theory of 
excavation which ai>plicd to the Western and Central Alps ought 
to be applicable also to the Eastern Alps He then procoerled 
to examine a number of lakes m detail 1 lie Komgsec lies in 
a remarkably deep, sleeii-sided valley, terminated by a cirque, 
with cliffs full a thousaiiil feet high, and has no large supply area 
hclimd The HallsCadtersee is similarly situ tied, has a cirque at 
the head, .ami two lateral valleys nearly at tight angles to the 
lake, up which arms of it have formerly extended These are 
not likely to have fuiiiislied gUeiers wliieli could have excavat^ 
the lake , and ilmve the iiri|ue there is no large supply area. 
The Gasauthal consisls of hUe-basms separated by valleys of 
rivei-eroxion 'Ihe Fusehelsce and Woligtngersee, on the south 
side of the Schafberg, aie separated by a narrow sharp ridge of 
lulls, incapable of nourishing glaciers large enougli to grind 
them out , there are no signs ot glaciers from other directions 
having eroded them The Mond-ec and Attersee (once one 
lake) on the nortli lie under the steep cliffs of the .Sehafherg, 
which could not have nourished a large glacier , and the ndge 
of the Schaflierg is too sharp to admit of the supposition that a 
great glacier, coming fiom the south, has passed over it to ex- 
cavate the lake , yet the Attersee, in a position least favourable 
to glaetal action, is the largest and deepest lake in the bakkam- 
mergut Ihe head of the valley 111 which these lakes lie t« 
rcaliy among low hills, m the direction of the A iistro. Bavarian 
plain The Iraunsee was shown to give no evidence in favour 
of .1 theory of glacial erosion. Since then these lakes cither had 
at their heads jireghveiil cirques (the very existence of which 
was mcum|>atible with much eiosive power on the part of a 
glacur), or were beneath sharp and not greatly elevated ridges 
of rock, the author c included that they had not been excavated 
primarily by glaciers He considcreil a far more probable ex- 
planation to be, that the greater lake-basins were parts of ordi- 
nary valleys, excavated by rain and rivers, the beds of which had 
undergone disturbances after the valley had assumed approxi- 
mately its present contour He showed that the lakes were m 
most cases maintained at their present level by drift , and that, 
while in a region so subject to slight disturbances as the Alps, 
(losiuve evidence fur his theory would be almost impossilJe to 
ob'ain, no lake offeretl any agonst it, and one, the Konigsee, 
was very fav mrasle to it — " On the EHects of Glaeier-erosion 
m Alpine Valleys,” by Signor B Gastaldi 'fhe author de- 
scribe the occurrence 111 the valley of the Lanao and other 
Alpine valleys, at heights between 2,000 and 3,000 metre* 
(6,700 and [0,000 fc*t), of large cirques, in two of which, la the 
valley Saute de C^sanne, the Dottom skas occupied in the antn^ 
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by eUiciers reduced to their smallest dimensions The author 
noticed the vanous rocks in which these cirques were cut, and 
expressed his opinion that they are the beds formerly occupied 
by gUciera, <he power of which to excavate even comparatively 
hard rOcUs, such as felspathic, amphiliolite, anil chlonte-scbisis, 
he considered to lie proved The author then referred to the 
mouths of the Alpine valleys opening upon the plain, which he 
described as being generally very narrow in proportion to their 
length, width, and orngraphical importance , and he pointed 
out that in the case of the 1 alley of the Stura, at any rate, the 
outlet of the valley has been cut out by the river fins pecu- 
liarity he accounts for by the fact that whilst the calcai ecus and 
felspathic rocks are easily disintegrated by atmospheric action, 
certain other rocks, such as the amphibolites, diorites, syenites, 
amphibolite-schists, euphotides, serpentines, &c , resist atmo- 
spheric denudation , and he intlicated the peculiar distribution 
of these rocks in the region under consideration, by reason of 
which portions of them occupied the points which are now the 
mouths of the valleys 

Anthropological Institute, April 22 —Prof Busk, F R S , 
president, m the chair -The following papers were read — 
The Religious Beliefs of the Opbois or Santeux Indians resident 
in Manitoba and at Lake Wmiiepeg, by A P Reid, M D — 
The predominating Danish a-pect of the local nomencia' ure of 
Cleveland, by Rev J C Atkinson -Rock Inscriptions m 1 
flraril, by John Wliitfield — Remarks about the consecration of 
the Serfient as an Emblem but not an Object of Worship among i 
the Intelligent Druids, by James Hutchings j 

Entomological Society, April 7 — Prof Westwood, pre- 
sident, in the chair — Mr, Champion exhibited specimens of 
IrMtum confusum and rtima Uitactus, which he had ob- 
served in British collections mistaken for T ttshueum and 
P fur, — Ml Verrall exhibited several new species of Dif'eia 
belonging to the families A^xUdr and Syxfhuhr, taken in Britain 
— Mr. McLachlan stated that he h.id been informed by Lord 
Wnlsingham that he had observed Dragon flies in California and 
Texas preyed upon by other large insects which seized them 
whilst flying througli the air The latter were, no doubt, some 
species of Aulm , but it was the first time he had heard of 
Dragon (lies being preyed upon by other insects, as they had, 
hitherto, been supposeil to be free from such attacks — Mr F 
Smith made some remarks on a species of I'mlatonta sent from 
Calcutta by Mr Rothiiey, winch was of the same colour as the 
hark of the tree on which 11 was observed in great numbers — 
Major Parry communicated a paper on the characters of seven 
nondescript Lucanoid Coleoptera, with remarks on the genera 
Ltssotts, ft^ulu ! — Mr hredeiick Bates commu- 

nicated “Descriptions of new flenera and species of Tim. 
bnontda from Australia, New Caledonia, and Norfolk Island ” 
-—Mr Muller read some interesting remarks on the habits of the 
CymptdiT, communicated (o him in a letter from Mr W F 
Bassett, of Waterburg, U S —Part I of the Transactions for 
1873 was on the table 

Meteorological Society, April 16 — Dr Tnpe, president, 
in the chair — A discussion took place on the following ques- 
tions which had been submitted to the consideration of the 
Meteorological Conference held at Leipzig in August last — 
No 2. Barometers for Stations of the second order No 4 
Maximum and Minimum Thermometers No. $ Instruments 
for determining Solar Radiation . No iS Unifonnity in Hours 
of Observation. No. 20 Division of the Year for the Calcula- 
tion of Mean Results. On question No 2, several spoke in 
favour of aneroids, and several that they weri hot to be trusted; the 
opinion of the meeting was that for hard tough work where the 
aneroid is exposed to low and high pressure it is not suited for 
taking correct observations, and that the Kew barometet is much 
to be preferred. On question No 4 the testimony of the meetiog 
was in favour of Phillips’ and Negretli’s maximum thermometer 
On question S, reference was made to a paper by Rev F W 
Stow, M A,, on “ Solar Radiation,” which la printed in the 
Journal of the Society for April 1873 Time would not allow 
of questions 18 and 20 being fully discu'ised, so they will be 
brought up again at the meeting on May 31 . 

Manchester « 

Literary and Philosophical Society, Aprii 15.— K Angus 

Smith, F R S ,vice-pre 8 tdeot, in the chair. — Mr. Francis Nicholson 
exhibited two fine eggs of the golden eagle (Falea chryiaHtcs) token 
the previous weekmom a nest in the north of Scotland. For- 


tunately some of the large landed proprietors both m Scotland 
and Ireland are now preserving this noble bird from persecution 
during the breeding time — A letter was read from Mr William 
Boyd Dawkins, F.R, S , who, as Secretary of the Committee of 
the British Assoaation for carrying on the exploration ol the 
Victorta Cave, felt obliged to notice the “ Notes on Victoria 
Cave,” by Mr W Urockbank, published in the Proceedings, 
March 10, 1873 Mr Dawkins submitted that until the work 
of the Committee, to which the cave has been handed over by the 
kindness of the owner, be finished, and the observations, to 
which Mr Brockhaiik has had no access, be recorded, his notes 
must of necessity be imperfect and 1 1 ible to error Mr Dawkins 
then calls attention to two matters of fact, in which he shows Mr 
Brockbank’s statement to be entirely unfounded — “On some 
Improvements in Flcctro-Magnetic Induction Machines,” by 
Mr Henry Wilde 

Philadelphia 

Academy of Natural Sciencea, October ij.— Prof 
Leidy directed attention to the collection of fossils, from 
the vicinity of I'ort Bridger, Wyoming, jircscnted by Dr 
J Van A Carter, Dr Joseph K Corson, USA, and 
himself Some of the fossils were refi rred to a huge pachy- 
derm with the name o( UnUalktnum rolmdum [ fins subject 
has already been several times relerred to in Naiurl See 
Mr A H Garrod’s letter laxt wetk] I’rof Leidy further 
called attention to a multitude of chipped stones, which 
he liad collected about ten miles north east of Foil Bridger 
Many of the fragments are broken m such a manner that 
It Ls difficult to be convinced that they are not of artificial 
origin. The materials of the splintered stones consist of jaspers, 
(juartzites, some of the softer rocks of the tertiary strata, and 
less frequently of black flint identical in appearance with lhat of 
the English chalk 

December 3, 1872 — The president. Dr Ruschenberger, m the 
chair. — ^Josiph Wilcox made remaiks about some glacial 
scorings lately observed by him in St Lawrence Couniy, N Y 

December 10, 1872 — The president. Dr Riisclienhcrger, m 
the chair — ^los Wilcox made the following remarks —Having 
lately visited many mineral localities 111 Canada, I desiiu lojilace 
them on record, as many of them arc not mentioned either m 
the “Geological Repoit of Canada,” or in Dana’s “Mineralogy " 
At the falls of Ottawa River at Grand Calumet Island, black 
mica (phlugopite), pyroxene, hui 11 blende, serpentine, treinolite 
The following localities are all m the Province of Ontario -At 
Arnprior, Calcile (dog tooth spar) , near Packenham, Hom- 
blemle , m Bathurst, pyroxene, scapohte, sphenc, apatite, pcris- 
teiile , two miles south-west of Perth, bronze mica (phlogopite), 
having beautiful hex^onal marks on the cleavage jilanes , near 
I Oily laike, in North Elmslcy, Apatite, pyroxene, black mica 
I (biotite), zircon, red spinel— chondrolite , m Burgess, apatite, 

I black mica (biotite) , near Bob Lake, twenty miles iiorlli-west of 
Perth, the best crystals of apatite aie found , near the St Law- 
rence River, SIX miles south-west of Brockvillc, large octahedral 
crystals of iron pyrites, some of them four inches in diameter 
All of these minerals are well crystallized, except the peristerile 
and chondrolite — Prof I,eidy directed attention to some fossils 
recently received from Dr J. Van A Carter, of hort Biidger, 
Wyoming They yrnxn— l'alunxyop\ jun ot , Linlacyon Mm, 
i'lntacyOH vorax, and C/nivitfiu —Remarks on sihci 

ore from Colorado, by George A, Komg 

December 17, 1872 —Dr. J L LeCoijte in the chair —Prof, 
Cope made some remarks on the Geology of ^Wyoming, es- 
pecially with reference to the age of the coal senes of Bitter 
Creek. He said that discovery of the Dinosaur Aga/Ziaiimos 
sylvestru bad settled the question of age, concerning which there 
had been much difference of opinion, m favour of the view that 
they constitute an upper member of the Cretaceous senes. It ap- 
peared to the speaker, that the explorations directed by Dr 
Hayden during the past season had contributed largely to our 
knowledge, proving the existence of an inteiruption between the 
cretaceooa and tertiary formations less it is true than that 
which exists elsewhere, and similar to that insisted on by 
Clarence King’s survey in the region of Bear River and the 
Wahsatch conntry. — Prof Cope defined a genus of Saurodont 
hisbes from the Niobrara Cretaceous of Kansan, under the name 
niEnsukthe. He stated that it agreed with Portkms and 
ihyodefta in the nbsenee of nutritious dental foramina on the 
inner face of the dentary bone, and especially with Pmtkeus m 
the irregular sizes of the teeth 
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January 7 —Dr Ruschenberger, president, in the chair 
-K Goldsmith described what he considers a new mineral 
wn,ch he names J niHtwmah, after its first observer, Mr. 
T 6. ruiatwine Tl.. mineral has a green colour; the 
Inrdtieib IS between i and 2, and it is iiiiero-trystalline 
The regular forms, which he saw, were short hcvagonal 
pyi.innds, the mlinite pyramid (prism), and triangular slender 
piisins, which may be one sixth sections of the hexagonal 
piisin Under ordinary circumstances the mineral is dul4 but 
whrn observed under power it appears vitreous The streak is 
iigh. green The qualitative chemical exammatiun indi- 
ciud till oxides of ctiromium, non, and magnesium — Prof 
t’ope rc'.'arkod, that, through the kindness of Prof B. F 
Mudge, he bad an oppori unity of examining additional 
ipeciiuens of the turtle from the cretaceous of Kansas, described 
by him m the Proceedings of the Academy, 1872, p 129 The 
phalanges indicated a large flipper of the type of marine turtles 
They are moie flattened than m the PiopliiriJa so far as the 
latter are known, and are proportionally larger '1 he genus and 
species wcie mined 'loxochtlys laUnmti. 

Paris 

Academy of Sciences, April 21. — M de Quatrefages 
piesident, in the chair — The following papers were read. — A 
final answer to M Setchi, by M Faye M. haye called atten- 
tion to the fact that Father Secchi has accused him of insinu- 
ating that his drawings of the spots are not authentic, which 
insinuation also applies to the drawings of Carrington and 
Father Tacthmi. This he showed was not the case, his state- 
ment that photographs, and not drawings, were required, being 
perfectly obvious as regards its signification. He then pro- 
ceeded to answer becchi s statements as to eruptions projecting 
the erupted matter towards a common centre, and asked how it 
seas that the-e masses cooled during a passage which lasted 
often but a day or two, or even a few hours, could produce 
spots which lasted for months He then answered several other 
objet lions, and called attention to Respighi’s observations of the 
ehromosphcic, the earliest, ns they arc the best yet executed, 
as fully beanng out his theory. --On the condensation of 
Carbonic Oxide and Hydrogen, and of Nitrogen and Hydrogen, 
by the silent electric discharge, hy MM P and A I'henard 
The authors had noticed that the prolocarbidc of hydrogen and 
carbonic anhydr'de, which, under the silent discharge condensed 
to a liquid, wire doubled in volume and converted into carbonic 
oxide and hydrogen by the 'park they therefore sought to 
rctomhinc the two latter gases by the discharge , in this they 
succeeded, and the aciion was more rapid ihan with the first 
They al 0 succeeded in producing ammonia from three volumes 
of hydiogen and one of nitrogen when treated m the same 
way, the aition was most rapid when an acid was present to 
absorb the N Hj as fast as it was formed — On the physical 
and political history of Chili, by M Gay, was a sketch 
of a work by the aiiihor m Spanish consiitipg of thirty 
volumes — On the quahlus necei«ary to the springs required 
for the supply of water to Paris by M Belgrand — M. Ley- 
mcne was then elected correspondent of the Mineralogical 
section m place of the late M. llaidinger, and M Dldion 
correspondent of the Mechanical section in place of the late 
Canon Moseley — On a spectral illuminator, by M F. P Le 
Roux, described a new method of obtainmg monochromatic 
illumination — On the action of electricity on flames by M. 
Neyreneuf. — On the application of the curves li-r aW/fr to the 
study of the laws of rivers and to the eflecls produced by a 
multiple system of reservoiis byM de Graeff —Observation* on 
Phylloxera vastatnx, by M Maxime Cornu — A decree from the 
President of the Republic was received authorising the Academy 
to receive a legacy of 40,000 francs, left to it by the late 
Marshal VaiUant — On the interference fringes observed in the 
case of Sinus and several other stars when large telescopes are 
employed, a consequence of ihe relative angular diameter of 
the stars in question, by M. Sttphan, The author hopes, by 
means of ceitain ubservaiions, to obta n an approximate 
measurement of the diame er of bimis. — On Ibe comparison of 
elcctiical machines, byM Mascart — Remarks on the resistance of 
galvanometer*, by M J Reynaud — t)n the condensed discharge 
of the induction spark, by M Th. du Moncel —Researches on the 

chloride bromide and iodide of trichloracetyl, by M 11 GaL 

On the action of sodio sulphide on glycerin, by M F. Schlagden- 
banffieii.— On a volumetric method of estimating oxygen m 
hydric peroxide and other liquids, by M. F. Hamel ; this is an 
rr pli'C'i' ti ol the d en;,ageinuit 0/ oxygen from the above 


body, by means of potassic permanganate. The gas liberated and 
the permanganate used form the data necessary Tor the prepara- 
tion of standard permanganate solution, where the oxygen 
liberated per c c. of reagent used IS known. On thp properties 
and compusiiioii of a cellular tissue which extends throughout the 
organism ol the verlebraU, by M. A. Muntz. — Discovery of a 
new human skeleton of the paleolithic period lit the caverns 
of Baousse Koiusd, by M h. Kivihre — On the intlueace of 
various coloured rays on the spectrum of chlorophyll, by M. J. 
Chautard — A note on the habits of “Uombnes," by M. £. 
Robert 
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*A VOICE FROM CAMBRIDGE 

I T is known to all the world that science is all but dead 
in England. By science, of course, we mean that 
searching after new knowledge which is its own reward, 
a thing about as different as a thing can be from that 
other kind of science, which is now not only fashionable, 
but splendidly lucrative— that “science” which Mr. 
Gladstone and Mr. Lowe always appeal to with so much 
pride at the annual dinner of the Civil Engineers— and 
that other “ science" prepared for Jury consumption and 
the like. 

It is also known that science is perhaps deadest of all 
at our Universities. Let any one compare Cambridge, for 
instance, with any German university ; nay, with even some 
provincial offshoots ofthe University in France. Intheone 
case he will find a wealth of things that are not scientific, 
and not a laboratory to work in ; in the other he will find 
science taking its proper place in the university teaching, 
and, in three eases out of four, men working in various 
properly appointed laboratories, which mea are known 
by their works all over the world. 

This, then, is the present position of Cambridge after a 
long solf-admmistration of the enormous funds which 
have been so long accumulating there for the advance- 
ment of learning. Cambridge no longer holds the place 
which is hers by right in the van of English science, her 
workers are few, and to those few she is careful to afford 
no opportunity of work, such as it is the pride of scho- 
lastic bodies in other countries to provide for the men 
who bring the only lasting honour to a university. 

We have in what has gone before instanced Cambridge 
specially, as we have to refer to a step which has been 
recently taken there 1 but if the state of things is to be 
condemned at Cambridge, it must be admitted that it is 
only too recently that an attempt has been made to 
correct, in one direction, a similar state of things at Oxford. 

What then do the Universities do ’ They perform the 
functions, for too many of their students, of first-grade 
schools merely, and that in a manner about which opinions 
are divided ; and superadded to these is an enormous 
examining engine, on the most approved Chinese model, 
always at work, and then there arc fellowships. 

Now the readers of Nature do not need to be in- 
formed that at the present moment there are two Royal 
Commissions inquiring into matters connected with the 
Universities, and that not long ago, at a meeting at 
the Freemasons’ Tavern, the actual absence of mature 
study and research at the Universities, the lack of oppor- 
tunities and buildings for scientific puposes, the apothe- 
osis of the examining system, and the wanton waste of 
funds in fellowships, were unhesitatingly condemned by 
some of the most distinguished men in the country, 
many of them residents in the Universities. 

Within the last week a memorial has been presented to 
the Prime Minister by persons engaged in University 
education at Cambridge, which on one of the points 
above referred to contains a most important expression 
of opinion ; but we had better give the memorial in ex- 
tenso 

No. i84~Voi., VIII. 


[Memorial.] 

“ We, the undersigned, being resident Fello vj of Col- 
leges and other resident members of the University of 
Cambridge engaged in educational work or holding offices 
in the University or the Colleges, thinking it of the 
greatest importance that the Universities should retain the 
position which they occupy as the centres of the highest 
education, are of opinion thit the following reforms would 
increase the educational effitiency of the IJniversity, and 
at the same time promote the advancement of science and 
learning. 

“ I No Fellowship should be tenable for life, except 
only when the original tenure is extended in considera- 
tion of services rendered to education, learning, or science, 
actively and directly, in connection with the Universityor 
the Colleges. 

“ 2. A permanent professional career should be as far an 
possible secured to resident educators and students, 
whether married or not 

“ 3. Provision should be made for the association of the 
Colleges, or of some of them, for educational purposes, so 
as to secure more efficient teaching, and to allow to the 
teachers more leisure for private study 

“ 5. The pecuniary and other relations existing between 
the University and Colleges shoalJ bs revised, and, if 
necessary, a representa'ive Board of University Finance 
should be organised 

“ We arc of opinion that a scheme may be framed which 
shall deal with these questions in such a manner as to 
promote simultaneously the interests of education and of 
learning, and that any scheme by which those interests 
should be dissociated would be injurious to both ” 

This memorial reflects great credit upon the two ojt 
of seventeen heads of Colleges, and the majority of 
Professors, Tutors, Assistant-Tutors, and Scholars who 
have signed it. The only wonder is that some action 
to remedy a state of things which has been considered 
a scandal by many, both in and out of the University, 
who have had the best opportunity of studying it, 
should not have been taken before. But we think 
the memonal fails m one point, and we believe that 
Mr, Gladstone has hit the blot, for his carefully worded 
reply reads to us most ominous. "The time has 
scarcely arrived for bringing into a working shape 
proposals for extending and invigorating the action 
of the Universities and Colleges m connection with the 
more effective application of their great endowments ” 
We see in the memorial too much reference to teaching, 
and too little to the advancement of learning. 

Surely if the funds accumulated at our great Universi- 
ties- ate to be merely applied to leachingjiurposes, the 
Govemment has the ^st possible argument for instantly 
reqjuiring a very large proportion of the “great endow 
meats ” to be handed over, in order to endow other teach- 
ing bodies at present crippled for want of funds, and to 
create other Reaching centres where now no teaching 
exists. 

Might not the memorialists have taken a higher line, in 
which they would have been supported by all the culture 
of the country i , Might they not have pointed out that the 
universities i»*^re once the seats of learning, and that the 
fact that they are now merely seats of teaching has arisen 
from a misapplication of the “great endowments” to 
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which Mr. Gladstone refers ? Why should not the men 
of Cambridge say boldly that they wish their University 
to become again m the present what it was m the past ? 
No government would dare to cripple such a noble work. 
As representing the then range of knowledge, and as 
seats of research centuries ago, our universities were un- 
equalled i at , 'present m both these respects they are 
ridiculous. 


COUES' AMERICAN BIRDS \ 

Key to North Ameruan Birds. By Elhott Coues, M.D. j 
(Salem, U.S.) 

T his by no means small volume isjintended to give a 
concise account of every species of living and fossil 
bird at present known from the continent north of the 
Mexican and United States boundary. The reputation 
of the author, who is so well known by his works on the 
sea-birds, and for the anatomy of the 'loon, cannot but'be 
increased by this production, which illustrates on eveiy 
page the extent of his general information, and the sound- 
ness of his judgment. The subject'is treated in a manner 
rather different from that usually adopted by systematic 
ornithologists ; less stress is laid on specific peculiarities, 
and more on the elucidation of the characteristics of the 
genera, families, and orders. There is a freshness and 
boldness m the manner in which the facts are handled, 
which will be extremely acceptable to those who look 
upon ornithology as a branch of natural history rather 
than an all-absorbing study of itself. We know of no 
work of the sue which gives such a fair and reliable de- 
scription of the reasons that have led to the limitation of 
the ranges of the larger divisions which now obtain, and 
their inefficiency is in many cases rendered but too 
evident. The introduction, occupying nearly seventy 
pages, incorporates much of the work of the illustrious 
NiKsch, which IS dally becoming more fully appreciated, 
though neglected so long. We are surprised to find that 
the labours of Mr, Macgillivray have not been here done 
equal justice to, for there oannot be a doubt that the 
peculiarities of the viscera arc of as great importance in 
the classification of birds, and yet they are scarcely men- 
tioned , m one instance we find it incorrectly stated that 
the cseca of the CaSkarttda are very small, the terra must 
be here understood in Us extreme sense, as they are 
absent altogether. 

The descripuons of the genera are clear and concise ; 
many of the peculiarities of the beak and pnmaries 
especially, are made more evident by the liberal intro- 
duction ^ excellent line drawings, as m the account of the 
genus y/reo, which is discussed much in detail ; and in most 
cases a pictnre of the whole bird, or the head, is giveh. 
A key is appended for discovering the genera with facility, 
constructed on the same principle as those employed by 
botanists. The paucity of the avian fauna in the region 
discussed, in comparison to that of the Southern Con- 
tinent, IS made most manifest, and the few stragglers 
which have thence made their way north, serve well as 
illustrations of the classes which, were it not for them, 
wonld itot find a |dace in n work on North American 
Birds. 


ELAMMARION’S ATMOSPHERE 
The Atmosphere. Translated from the F rench of Camille 
Flammarion, edited by James Glaisher, F.R.S., &c. 
(London . Sampson Low and Co, 1873.) * 

I N some respects the volume before us may be consi- 
dered as the sequel to its equally sumptuous companion 
“ The Forces of Nature.” For the ordinary reader must 
have some acquaintance with physics intelligently to 
follow the disentanglement of the various forms of energy 
— the mingled play of which give rise to the phenomena of 
meteorology Nevertheless, M. Flammarion writes so 
lucidly and pleasantly, that a totally unscientific person 
can read this work with enjoyment and instruction. On 
the other hand it contains much that will be of interest 
to the man of science, as well .as to the mere dilettante. 

The scope of the work is stated in the editor’s preface. 
1 1 treats of the form, dimensions, and movements of the 
earth, and of the influence exerted on meteorology by the 
physical conformal ion of our globe , of the figure, height, 
colour, weight, and chemical components of the atmo- 
sphere ; of the meteorological phenomena induced by the 
action of light, asd the optical appearances which objects 
present as seen through different atmospheric strata ; of 



the phenomena connected with heat, wind, clouds, rain, 
electricity ; and also of the laws of climate. These subj’ects 
are illustrated by ten admirable chromo-lithographs, and 
upwards of eighty woodcuts, but many of these latter 
we observe have already done duty in other French 
treatises The coloured illustrations are quite works of 
art , esjiecially noteworthy are the representations of a 
sunset, of sunrise as seen from the Righi, and of a 
solar and a lunar rainbow. Science has more often given 
than received aid from art, but the pages of this book 
show how much service art can render to science. The 
printing is remarkably well executed 
The translation has been done by Mr. E. B. Pitman, 
and the task has been well discharged. The value of the 
original work is considerably increased by the careful 
revision it has received from Mr. Glaisher, and the addi- 
tions by him of many useful foot-notes. The tendency 
of M Flammarion, like other popular French writers, to 
run into grandiloquent language, has been in general sup- 
pressed ; though still a few cases remain that might weft 
have been pruned. 
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I One of the important features m this book is the 
I frequent graphic delineation of meteorological data Take 
' for example the representation of the decreasing rainfall 
in passing from tropical to polar regions 
In a similar manner is shown the increase of rain, 
according to altitude, but in this there is evidently a 
mistake in one of the figures. Following this woodcut is 
the representation of the comparative depths of rainfall at 
noticeable spots. Towering over the whole is the rainfall 
at the mountain station of Cherra-Poejen m India, where 
upwards of 50 fat of ram annually descend during the 
seven months of the rainy season 
The engravings of different forms of hailstones aie 


interesting. Here are some that fell on different occasions 
At the four comers are represented hailstones that fel 
at Auxerre, on July 39, 1871 The small drawings are o 
the more usual form of hailstones The two stones in the 
centre are taken from drawings exhibited to the Academy 
of Sciences at St Petersburgh, in September 1863 
These stones were ellipsoidal m shape ; their surface 
when examined through a lens “ had the aspect of six- 
i fronted pyramids, and a section of the interior revealed 
' the existence of a hexagonal network of meshes," which 
, IS here represented on an enlarged scale The fact of the 
crystalline structure of icc palpably occurring m hail- 
stones, IS a most interesting observation. Mere pressure 



of adjacent hailstones, like the pies^iirc of soap-bubbles 
m a dish, would hardly produce such definite and regular 
hexagons. 

As indicative of the labour Mr. Glaisher has bestowed 
on this work, we notice that all measurements are given n 
^glish equivalents, centigrade degrees are converted to 
Fahrenheit, Paris observations are replaced by data from 
Greenwich, and appropriate condensation and excision 
haa reduced by onc-half the unwieldy size of the original 
work. 

KotiMlhiiihdlng this evident care, several btemishes 


hive escaped editorial revision. I'or example, the nsttnt 
of sound IS given as the explanation of the ease with 
{ which sounds are heard in a balloon. 

On p, 195 it is stated that “ The sun’s rays, after 
j having traversed either the air, a pane of glass, 01 
I <!«/ transparent body, lose the faculty 0/ retreating 
I through the same transparent body to return towards 
celestial space ” No reference is here made to diather- 
mic bodies, such as rock-salt, concernmg which this state- 
ment is wholly incorrect ; and even as regards the most 
athernuc substances, such as alum or water, a considerable 
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percentage of the sun’s rays (its luminous portion, for | 
example) would be re-transmitted. To explain electrical 
phenomena, M.Flammanon remarks, “ It is admitted, first, 
that electricity is a subtle fluid capable of being amassed, 
condensed, and rarefied, Ac.,” and on p 493i “ The Saint 
Elmo fires are a slow manifestation of electricity, a quiet 
outflow, like that of the hydrogen m a gas-burner.” At* 
the present day we hardly expected to find so material a 
conception of electricity put forth, unguarded by a restric- 
tion of the fluid theory being merely a convenient hy- 
pothesis whereby electrical effects can be represented to 
the mind. And what evidence has M Flammarion for 
his unqualified assertion on p. 427, that “ the globe is one 
vast reservoir for this subtle fluid [electricity], ro/i/rA ixists 
in all the wo> Ids appet *i//ii/i" to our system, and oj luhuh 
the radiatt»(pfoi.iis n in the sun itself. ... Its palptta- 
lions susfatu the life of the univei se >* 

We have noticed a few other passages that have es- 
caped the editoi’s attention in the present edition The 
author speaks of a mist in the Grotto del Cane as “com- 
posed of carbonic acid gas, winch is colomed by a small 
quantity of aqueous vapout ’ This is difficult to under- 
stand, the vapour being as invisible as the gas itself. We 
did not know it was necess.iry to use a “ preparation of 
‘Joseph’s paper,’ ” steeped m a solution of staich and 
potasvic iodide, in order to detect ozone. In describing the 
discovery of oxygen and the chemical composition of the air, 
Lavoisier is iheonlynarae mentioned It is not unlikely that 
a French wnter should forget Priestley and Scheele, but 
the English editor ought h irdly to have overlooked their 
names. We think also that a t.able of the analysts of air 
obtained from different parts of the globe should have 
been supplied. All that is given is one comparatively 
rough determination, namely, that too parts of .iir con- 
tain 23 of oxygen and 77 of nitrogen by weight This is 
termed “ an analysis made with every conceivable pre- 
caution ” A large part of this same chapter is devoted to 
impurities present in the atmosphere, but Dr Angus 
Smith’s classical researches are not rcferied to, nor even 
is his name mentioned. And this reminds us that the 
volume IS incomplete without an index, which it ought 
to possess. 

We should like also to have seen some attempt at a 
collation of meteorological phenomena Meteorologists 
in general seem to have their eyes so close to their special 
observations, that they accumulate a vast mass of figures 
without “ hunting for a cycle,” which has been asserted to 
be their first duty There certainly appears to be some 
traces of an eleven-yearly cycle in the recurring period of 
extremely hot summers and cold winters from 1 793 to the 
piesent time, cited by M. Flammarion IJy collecting and 
tabulating these figures (given in chapters 4 and 5 of the 
third book), it becomes evident that extreme winters have 
immediately preceded or followed very hot summeral 
As the dates stand, they go alternately before and after, 
but this, no doubt, is but an accidental coincidence 

In spite of the slight defects we have pointed out, 
almost inseparable from a work dealing with such a 
variety of subjects, we can nevertheless endorse the opi- 
nion of the editor that the volume “ will be found to be 
readable, popular, and accurate, and it covers ground not 
occupied by any one work in our language.” 

W. F. Barrktx 


OUR BOOK SHELF 

Mensuration of Lines, Surfaces, and Volumes, By 
D. Munn, F.R.S E. (132 pp. “ Chambers’s Educationu 
Course.”) 

This little wotk presupposes that the student has some 
knowledge of algebra and geometry, and we agree with 
the author that “ it is not until a pupil has acquired this 
knowledge that he can take up the subject with any 
degree of intelligence or derive any educational advantage 
from Its study.” The number of propositions (59) is not 
too great , great judgment is displayed in the selection of 
the properties elucidated j the proofs are concise and 
clear, and are followed up by more than 350 examples, 
which appear to be clearly drawn up and to be well suited 
to test the student’s acquaintance with the text. The 
book-work is accurately printed, the most important 
mistakes being p. 41, line 23, p 91, lines 23, 24, and 
p. 1 10, line 22, but these are easily corrected. The work 
13 one of a senes , and the references throughout arc to 
the edition of Euclid brought out by the same publishers ; 
this reference to Euclid may appear objectionable m the 
eyes of some readers, but it is an objection easily got over 
m the case of those students for whom the work is in- 
tended. 

Geological Stories A scries of autobiographies in chrono- 
logical order By J. E. Taylor, F.G.S. (London . 
Hardwicke, 1873.) 

The mere form into which Mr Taylor has thrown his 
work— that of making a characteristic specimen from 
each geological formation tell its own story— has not. we 
think, added anything to its attractiveness , on the con- 
trary, It will be apt to give many readers an uncomfortable 
feeling of unreality, and seems to us to have often cramped 
the author’s freedom of description. We do not object 
tu the autobiographical form in the abstract, but we 
think the direct form would have been more suited 
to Mr. Taylor’s mental make. Notwithstanding this little 
diawback, Mr. Taylor tells the “old, old story,” on the 
whole, in a manner well calculated to interest general 
readers, and send them to works where they may get the 
outline here given filled up Anyone who reads this book 
carefully, will have a very fair notion indeed of what the 
best geologists think has been the earth’s geological 
history Mr. Taylor has of course wisely avoided enter- 
ing upon disputed points, though one cannot but see that 
he has a comprehensive and very thorough knowledge of 
his subject. The illustrations are plentitui, though many 
of them seem well worn On the whole the work is one we 
would recommend to be put into the hands of anyone 
who needs to be enticed into a knowledge of geology. 
“ btories ” of this class are becoming more and more com- 
mon every year. Not that we think or desire that they 
should ever supersede *• stories ” of another kind ; but we 
take It as one of the most significant signs of the permea- 
tion of culture through society, that books of this class 
find a remunerative public. 


LETTERS TO THE EDITOR 
[The Editor does not hold htmselj responstble for opinions expressed 
by h.s correspondents. No notice is taken oJ anonymous 
communications.^ 

Originators of Glacial Theories 
The writer ofa notice of Tyndall’s” Forms, of Water” (Natuee, 
vok vu p. 400) blames Tyndall for having levived in a popular 
woric the Forbes-Rendu controversy, and lor calling attention to 
the claims of Agaasiz and Guyot. 

It seems rather curious that the attempt to give credit to 
scientific investigators for the share they may have had in the 
development of a great theory should be the occasion of fault- 
find uig No property is as subtle as scientific property, and 
the care Tyndall has bestowed upon the historicu facts bearing 
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on the gUcial theoiy in his various writings on glaciers, is in 
marked contrast to the ignorance of the true state of the case 
usuatly displayed by English authors, who ascribe to Forbes the 
sole credit*of all recent progress in the glacial theory 

Forbes’s work commenced in 1841 , it was in that year that 
he made his memorable visit to the Glacier of the Aar, and there 
found Agassu, who had at that time already spent 6ve summers 
in the study of glaciers, and published in 1840 the preliraimry 
part of the investigations carried on by himself and his com- 
panions (•‘Etudes sur Ics Glaciers”; 

Aeaisiz with his usual freedom in dealing with his associates, 
which has so often made him appear as following the lead of his 

n ils, freely Imparted to Forbes all he had seen, and certainly 
no idea that the hospitality so freely proffered would b- 
returned by the proceedings of Forbts, who appropriated what 
be could, and misreprescntcrl the natuieofhis intercourse with 
Agassu while his guest on the Glacer of the Aar 

To Tyndall we owe a thorough sifnng of the claims of each 
investigator on the subject, and however unpalatable it may be 
to national prejudices that tlie name of Forhc> should play a 
secondary part in these investigations by ihc side of those of 
Venet/ and Charpentier, Rendu and Agassiz, the fact remains 
the same, and every fair-minded mve'tigator will thank TymUU 
for what he has done Aun A Ar.sssi/ 

Cambridge, Mass , April 15 


Scientific Endowments and Bequests 
In the article on scientific endowments and beqiiestsm NAruKi- 
for April 24, there is a statement, m reference to the Tiinity 
Natural Science Fellowship, which perhajis requires a little 
correction. 

Although there can be no doubt that the projsoscd new scheme 
for the selection of a fellow is in every way better than the old 
system of selection by routine examimtion, it i> hardly right to 
speak of the election of a Natural Science Fellow, which took 
place in October 1S70, as an “unsuccessful expenment ” 

It IS certainly mucti to be regretted that circumstances have 
prevented the gentleman then chosen inm stiengihcmng the 
staff of scicntihc workers and teachers at C.ambriJge , but it is 
equally certain, that no system of selection that could possibly 
be desired, would have resulted m the election of a man possessed 
at once of more promising sttentilic abilities, and of a more 
genuine love for science 

The writer of the article seems to think that the examiners on 
that occasion were in search of what he is pleased to call a 
“ genuine zoologist , ” there ts no doubt that there w.as then as 
there is now, a striking absence of young men of ability, devoting 
themselves to zoology , but though the college hail announced 
a preference for a physiologist, yet the examiners vere em- 
powered to recommend either a zoologist, or one following any 
other branch of natural science F M Bail our 

Trinity College, Cambridge, April 20 


Permanent and Temporary Variation of Colour 
in Fish 

One or two episodes m the annals of the Brighton Aquarium 
for the week just ended deserve a passing note 
Among the Plaice, Pleuronectts piatessa, added to the general 
collection, is one remarkable example, having the pos- 
terior half of its under surfnee, usually white, coloured 
and spotted as brilliantly as the upper one , the line of 
demarcation between these two colouraagaiii, though sinuous, 
is most abrupt, there being no shading through from one to the 
other as might have been anticipated This specimen may be 
turned to good account by advocates of the Darwinian theory, as 
affording a remarkable instance of the occasional tendency of a 
specially modified type to revert to its primatval state— the ITeuro- 
nectidse being derived from ancestors originally possessing bilateral 
symmetry, and an equal degree of coloration on each side 
As the spawning season advances, many of the fish, and more 
especially certain of the Acanthopterygian order, undergo various 
imponant modifications in both their habits and appearance. 
During the last week or so, many of the larger examples of the 
Black Bieam, or Old Wife (Canthants lintatus), txbiSMeA in 
tank 4 on the north side of the Western corridor, have afforded 
a striking Ulustration of these phenomena. Hitherto their 
prevailing tint haa been a delicate advery blue, varied by irregular 
lonptndmal lines of pale yellow, a hue scarcely in harmoriy with 


the name by which they are most popularly known These light 
colours have now disappeared, or rather become absorlied, in a 
prevailing shade of deep leaden black, which, while deepest on 
the back, spreads itself over the whole surface of the fish with 
the exception of a few transverse lighter bands in the region of 
the abdomen The males m particular are most conspicuous for 
this change, and these re'tring from the remainder of the slioal, 
select certain separate and prescribed areas at the bottom of the 
tank, where they commenc-c excavating considerable hollows m 
the sand or shingle, by the rapid and powerful action of the tail 
and lower jiorlion of their bo.iy A depression of suitable size 
having been produced, each male now mounts vigilant guard 
over nis respective hollow, and vigorously attacks and drives 
away any other fi-h of the same sex that ventures to trespass 
within the msgic circle he has appropriated to himself Towards 
bis companions of the opposite sex his conduct is far different , 
many of the Utter are now distended with spawn, and these he 
endeavours by all the means m his power to lure singly 
to his piepared hollow, now discovered to be a true nest or 
sjiawning bed, and there to deposit the myriad ova with 
uhich they arc laden, which he then protects and guands with 
the greatest care Whether the aggregated jiroducc of 
a large number of females is thus consign^ to cue bed, an d 
whether the ova are guarded by the male until the young fish 
make their appearance, are points which, while awaiting eon- 
lirmation, may be almo,t confidently inferred, reason. iig from 
the very an.a!ogous nest-forniing habits of the GasttraileiJiP or 
Stickleback fimily, already so familiar to every naturalist The 
male of the Lump fish (Cyrlopterus lumj>u<) is said to w.itcli 
over the spawn of the female in a very similar manner, and at 
the partlculai time of the year, early spring, when it is deposited, 
assumes the most lively tints of red and blue, which disappear 
again after bis paternal duties have been discharged, and are not 
ictamed through life as has been formerly supposed. On this 
jiomt wc have direct evidence from specimens confined within 
Ihe aqiiarium walls F or yet another instance of chang» of 
co'our in the male fish, associated with its nest-forming habit, 
in the same Acantliopterygian order, I am indebted to a recent 
visit to the aquarium at the Crystal I’alace, where Mr Lnyd 
ilirectcd my attention to a male example of the Cuckoo Wrasse 
(Lairut mixtus), which had formed a deep hollow m the ssnd of 
Us tank, and was endeavouring in the most persuasive manner to 
iiKluce a female of the same species to share it with him, swim- 
ming backwards and forwards between her and the comp’etej 
nest, and plainly exhibiting the greatest anxiety for her to 
follow The normal btilhahey of this fish was supplemented by 
a light opaque patch that extended over a considerable portion 
Ilf the back of his head and shoulders, while the tints of tlie 
rcntaimng portion of the body were more than ordiiiinly 
deepened. 

W Savilik Ken I 


On Approach caused by Velocity and Resulting in 
Vibration 

Prof J. Ci.erk-Makweli, mhis recent p.apir on "Action 
at a Distance,” has brought under notice again the experiments 
of Prof Guthrie “On Approach caused by Vibration,’'^ and has 
so well summarised in popular language the facts investigated 
and the conclusions arnved at, that fittmg opportunity appears 
to present itself to me for calling the attention of the scientific 
world to phenomena closely allied to those under review although 
more complex in their manifestation, since in these velocity is 
independent of, yet initiates vibration That they have not been 
refeired to m the experiments either by Prof Guthrie, Challis, 
and others who have taken part m the discussion is probably to 
be accounted for in the unfortunate although convenient habit 
indulged in by exjienmentalists of using the tuning fork as the 
agent for demonstration 

The following passage from Prof J. CIcrk-MaxwcU’s paper 
alluded to will best introduce my own observations Here is a 
kind of attraction with which Prof Guthne made us familiar. 
A disc ta set m vibration and la then brought near a light sus- 

S ended body which immediately begins to move towards the 
lac as If diawn towards it by an invisible cord. What is this 
cord ? Sir W. Thomson has pointed out, that m a movmg fluid 
the pressure is least where the velocity is greatest. The velocity 
of the vabratOry motion of the air is greatest near the disc 
Hence the pressure of the air on the suspended body is less on 
the side nearest the disc than on the opposite side ; the body 
yields to the greater preasure and moves towards the disc The 
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(litc thcreiore doet not net where it is not It sets the sur next 
It in motion by pushing it, this motion is commumested to more 
sad more disbmt portions of the wr in turn and thus the pres- 
tUTM OB opposite sides of the suspended body are rendered 
unequal, and it mores toward the disc m consequence of the 
ixcess vi pressure, The force is therefore a force of the old 
icbool, SI case 9ivu a ttrgo, a shcn'i from behind.” 

It has been customary with me for several years, when occa- 
sion invited it, to demonstrate to my musical friends the physical 
sction existing in the sounding organ-pipe, to show them {taking 
up a chance wood-shaving lying on the floor of the workshop or 
a strip of tissue paper) that, heterodox though the teaching be, 

I he stream of aur at the mouth of the organ-pipe constitutes a 
free-reed — viaibly before them the film like wood-shaving is 
drawn into the motion of the an, and the beautiful curve of the 
reed’s swing displays itself beyond dispute , then to show them 
that the air-moulded tongue obeys every Uw of the free lecd, 
has Its own definite rate of vibration, that the cuirent is so 
directed that it shall /ms not stn/is the Iip, that it is an air- 
moulded or aeroplastic leed as definitely fashioned in substance, 
strength, proportion, and form, ns metal reeds are to produce a 
required and determinate rate of vibration First, the velocity 
of current, a constant upw.ard force, then, the periodicity of 
vibration as a saondaiy mode of its activity The aeruplasuc 
reed forming with the pipe a ^vUtm of transverse vibration asso- 
ciated with longitudinal vibration, and possibly another phase of 
vibration across the width of the reed enabling it to synchronise 
With the harmonic range of the pipe , the principle of action of 
the whole being termed, in my non-acadcmic phraseology, suction 
by veloaty , but if a more esacl expression is found its expl-ina- 
tion should imply, or better still, include the axioma'ic phrase 
of Sir W. Thomson, “m a moving fluid the pressure is least 
where the velocity is greatest.” Xo stite the existence of an 
air-moulded free-reed is to give the key to its nature. Flutes, 
flageolets, whistle-pipes, disc whistles, form one group with 
organ pipes , all are of one type. Then there is another group 
of free-reeded instriiinents including the vocal organs, the 
trumpet, bassoon, oboe, hiimunmin, and the like, the only dis- 
tinction between the two gioups being that the one possesses 
reeds of air of derinile jntch , and the other possesses reeds of 
grosser substance, whether it be membrane wood or metal, 
ahke of deflaite pitch, but in every one the degree of elasticity 
or pliancy m the substance determines how much of that pitch 
shall be mamtamed os the woik is done Velocity is power, 
and in every conjunction of reed and pipe the reed is the domi- 
nant Most distinctly U shouUl be recognised that the air-recd 
does work and expends {lower in doing it A rod or a string 
delivers up under a single blow the whole vibrating energy it is 
capable of— not so the air column in the organ pqa, which needs 
to be beaten the precise number of blons requisite for tlie (ntch 
of tone elicited. 

Reeds of the oboe are as truly firee-recds as are the vocal 
cords. The stream of air does not necessarily pass down the 
organ-pipe, but m the oboe it is essential it should pass down 
the pipe Ihe action of this orchestral instiumcnt is best ex- 
plained under the law of “least pressure,” showing an identity 
in prmciple but with difference of mode , instead of the stream 
with a lapping action as an air tongue at the mouth of the organ- 
pipe, we nave an air-current passing between two sensitive reeds 
clown a n^ow straw-like tube into the main body of the pipe 
The velocity in the little tube immediately causes “least pressure ” 
in the interior, effecting approach and closure ol the pair of lip 
like reeds, and so on, a perpetual renewing and breaking ot con- 
tacts, the periodicity of such movement being determined by the 
aensitiveness of the reed m relation to the air-tube through which 
the impulses must move before the “ disjiersion of the vibrations ” 
into the au reluvis the reed and fixes the ptnodal its stroke. In 
further proof that the Hue organ pipe is a free-reed instrument^ 
compare the flute, us representative, with the oboe and tlanon^ 
So little is understood concerning the nature of these wind 
instruments, that, whenever m the science of acoustics they are 
referred to, it u sta^ that the clarionet is a closed pipe, and 
the oboe an open pipe j that the former produces the series ol 
uneven harmonics and the latter the even senes, and the expla- 
nation given 1 $ that the tube of the one is cylindrical, and the 
tube of the other is conical. The explanadon does not really 
explain It is true that the clanonet gives in relation to its length 
the pttch corresponding to that of a closed pipe, whilst the oboe, 
tbou^of similar length (scale of keyatkmed for), is of the 
{iM » on open ^pe, with relative haimomcs ; yet this diilkreiMse 


arises not in any degree from the shape of bore cylindrical or 
conical As well denommate the oboe "a clo^ P>P^” ^ 
structure Is compared , the one is not more a closed pipe than 
the other, the true cause of the diversity is In the rate W rud' 
mbraltoH of the clanonet being only half , the rate of that natural 
to the oboe The proof is clear and open to anyone intent to 
observe. Place the oboe head on the clarionet-tube, and yOU 
will get from this same lube only the two feet tone instead of the 
four-feet tone, and with this transfoimation of pitch the series of 
harmonics previously wanting Place the flute-head on the 
clarionet-tu^ and the same results follow , showing that the 
velocity of vibration originates witii the reed, and that the flute 
rightly considered is a free reeded instrument 

The experience of yearn justifies me in presenting these condu- 
sions, and should tlicy not be disproved, questions will suggest 
themielves whether physicists should not look to the disturbance 
of the equilibrium of air -prcssuie as the Lhief element in dCter- 
miiung the pitch of sounds produced in organ pipes ; whether 
the long conserve 1 doctrine of “ the column of air within being 
alone the cause of sound ” lias not been detrimental to mvestiga- 
turn as was in older time, the doclrino that "nature abhors a 
vacuum," winch, as Wheivell [lomts out, retarded science a 
century by pre occupying men’s minds against observation, and 
whether it is not tniough the prcience of the Uw of "least 
pressure ” that vibration of any 1< md becomes possible 

IlKRMANN Smith 


The Hegelian Calculus 

Yi sli RDAY evening a lopy of Nxl hub for the lOth instant, 
sent to my late addiess at I’Krslnll, rc.acheil me here. The 
sender annexes the miiials W R S those, presumably, of Mr. 
W R Smith It was only thu. that 1 became aware of that 
gentleman’s letter on "The Hegelian Cileulus,” in said issue . 
and, as I am called upon by name llioicm, I should be obliged 
if, 111 ail early number of the valuililc publication referred to, 
you would kindly allow me insertion of thu explanatory word 

In my rcjoindei, meiiiioneil by Mr Smiih as appeanng in the 
current number of the lottmghtly, and which (rejoinder) treats, 
IS Mr Smith truly says himself, Iiis oun paper m the same 
pages “as a virtual concession of ihe entire case,” I apeak 
thus — 

" He tlnat, with whatever tmctuie of mathematics, will but 
cast a single glance into the situation as it veritably ts, will per- 
ceive at once that Mr Smith’s present paper is of such a 
chaiacter as not to Ueinaiid any further answer from me. It is 
of such a character, however, that it may be put on the level of 
a business itansac'ion, and if Mi Smith c,iii persuade any com- 
petent matheroatieiaii— say the greatest alive, Sylvester, he 
being at ome mathematician, metaphysician, and German 
scholar, and at the same time wholly unknown to myself— if, I 
say, Mr Smith can persuade any such comjietent expert to see 
m this matter with Mr Smith’s eyes, I shall consent to be 
mulcted in what pecuniary penalty this expert may please ” 

Of course with recipiocily in the other event. I hope Mr. 
Sylvester will kindly pardon mo for having thus, almod invo- 
lunlarily, made free with his name , but, if I could say the 
above then, certainly not loss can I say the above now — after 
this letter of Mr Smith’s The “ character ” in allusion is one, 
1 believe, hitherto unexampled in literary controversy, and sucli 
tjiat, as l also believe, the_ most important interests call forth 
thorough understanding of it. It is in consequence of this 
"character” that, as I have intimated, I cannot, with any 
respect to myself, enter into further direct relatioiu with Mr. 
Smith, and that I must confine myscll to what has been said 
above All, for that part, may be confidently left to time. 
Napoleon snipped off, and put in his pocket the alleged gold 
tassel, assured that use would disclose the tinsel m suspicion. 
So, os regards the — to^ me — extraordinary openitions of Mr. 
Smith — not but every Kenner must see wliat is concerned at a 
glance— I can leave them fearlessly to the mteoBussions of the 
public 

Further proceeding, let me intimate in conclusion, however 
formidable it may look, must, so far as I am concereod, b« 
arranged by a friend on the one part, and a friend on the Other. 
Longer to trouble the public with these altercatwm can only 
seem to it impertinent I, at least, shall be satisfied if it wiU 
but consider the result in the end. 

Edinbttrgh, April t8 J. HUTCHISON SnMJMO 



May 8 , 1873 ] 


NATURE 


27 


Moving m a Citcle 

' 1 HAl> to cross a very lar^e ftit field in Lincolnshire one even- 
ing j the ground covered with snow, and there being a dense 
fog. I kn<w my way perfectly , but on coming to the hedge 
found that I had deviated io the right. Neat day I had 
occasion to re-visit my track and found thit I had described 
about one quarter of a circle T. M W 


yUSTUi LIEBIG 

■JUSTUS LIEBIG was born at Darmstadt, the native 
J place of many eminent chemists, May 13, 1803 , died 
at Munich, Apnl r8, 1873 

As generations pass away, and the deeds and c-aparities 
of great men come to be truly estimated, it will be found 
that the name of Liebig claims a position very close to 
those of Lavoisier and Dalton, the greatest leaders in our 
science. It is not as the author of the 317 investigations 
the titles of which fill the pages of the Royal Society 
catalogue, nor even as the father of organic chemistry, nor 
as the great originator of a scientific physiology and agri- 
culture, nor again as the writer of numerous handbooks, 
that Liebig has done most for science , his greatest in- 
fluence has been a personal one, for it is to him that 
most chemists now living either directly or indirectly 
owe their scientific existence. The Giessen Laboratory 
was the first one in which our science was truly taught, 
and from this centre the flame of original research was 
earned throughout all lands bv ardent disciples who more 
or less successfully continueJ, both as regards tuition 
and investigation, their master’s work. 

Liebig early showed his love for experimental inquiry, 
and his father apprenticed him— as was then usual in the 
case of boys who exhibit such tastes -to an apothecary 
Ten months of the shop drudgery was sufficient to con- 
vince the boy that this sort of life was not what he 
required, and it is said that he ran away from his pill- 
making , at any rate, he returned to his home in D.irm- 
stadt, and soon entered the University of Bonn, and 
afterwards that of Erlangen, whci c lie met with congenial 
spirits, and continued hts scientitic education. At that 
time (1821), however, the German umveisities were al- 
most destitute of means of stimulaimg research, or even 
of imparting a knowledge of existing science in its higher 
and more modern forms ; and for this reason the steps of 
all young German chemists were natuially turned towards 
Pans, where Gay Lussac, Thenard, Dulong, and other 
well-known masters were working and teaching In 1822, 
being nineteen years of age, Liebig had already made 
himself known in his native town and to its paternal 
government by the investigation of the action of alkalies 
-on fulminating silver, as well as by other publications on 
the composition of certain colouring materials , and the 
Grand Duke, anxious to promote the glory of his capital, 
gave his promising young townsman the means of study- 
ing in Pans. 'I here Liebig, thanks to the friendly intro- 
duction of Alexander von Humboldt, was allowed to work 
in Gay Lussac’s private laboratory; i«bcre he completed 
his investigation on fulmmic acid, and became acquainted 
with Gay Lusssc's methods of exact investigation. In 
Pans, too, he met Mitscherlich and Gustav Rose, and the 
Intercourse with them and other men of science which he 
there enjoyed confirmed him in the choice of his profes- 
sion, and in 1824 he returned home and was appointed, 
When twenty-one years of age, Extiaordinary, and two 
years afterwards the Ordinary Professor of Chemistry at 
Giessen, the University of his country, and the scene of 
the great labours and triumphs of his life. 

The influence which Liebig has exerted on the progress 
of discovery in our science is due to his possession of 
that peculiar gift essential to all great investigators of 
Mture, which twites to indomitable perseverance is'Tol- 


lowtng out experimental details, the higher power of 
generalisation His indefatigable energy m experimental 
investigation must be known to all who have even turned 
over the pages of his Annalen , there is scarcely a volume 
1 1 the thirty years dating from the commencement of the 
journal in 1832 to 1862, whith does not contain some im- 
portant record of his labours, and in the height of hi‘, 
power the number of independent researches which he 
was able to carry out at once is certainly marvellous 
A mere list of even the most important of his investi- 
gations in the one branch of organic chemistry would 
be far too long for a brief notice such as this ; it may, 
liowevcr, be well to cnll to mmd his productivity during 
the first few years of the Giessen career. In the first 
r.iiik amongst hts earliei researches, and serving as a 
necessary basis for the whole, come those m which he 
pl.iced the analysts of organic substances upon a firm 
and simple basis His final description of the apparatus 
IS woith remembering—" There is nothing new in this 
.arrangement bat its simplicity and perfect reliability ” 
The ait.ack on this subject, commenced m conjunction 
with Gay Lussac in 1823, was not completed by himself 
till 1830 , but then he furnished chemists with the simple 
I and etlcctual methods which, with slight modifications, 

I wc still employ Thus armed, the secrets of the com- 
position of the organic acids and alkaloids were soon 
I revealed, and among the most important discoveries we 
have first amongst the acids, fulmmic (1822), cyanic 
(1S27), hippuric (1829), malic, quinic, roceilic and cam- 
phoric (1830), lactic (1832), aspartic (1833), uric (1834), 
then we find chloral and chloroform (1831), acetal (1832), 
aldehyde (1835) 

In 1837 he published, m conjunction with Dumas, 
1 paper, “ Note sur la constitution de quelques acides,” 
in which for the first tune the theory of polybasic organic 
acids was put forward. Graham's lesearches on the phos- 
uliates proving the polybasic character of phosphoric acid 
having been published 111 1833 In i research on the consti- 
tution of these bodies published in 1838 this was more fully 
worked out, and Davy’s previously expressed views as to 
the part pl.iyed by hydrogen conhrmtd and supported 
Ills researches on the cyanogen derivatives (1834), on 
the chlorine substitution-products of alcohol (1832), and 
those earned on for so many years m conjunction with 
his life-long friend Wohler, as on the composition of sul- 
phovimc acid (1832), and especially that on the deriva- 
tives of benzoic acid (1832) sufficed to place the theory of 
organic radicals on a firm basis. Then too wc must not 
forget their conjoint researches, chiefly earned on by coi- 
respondence between Giessen and Gottingen on the oxi- 
acids of cyanogen (1830), a most difficult subject worked 
out in a niasteily way, or that on the formation of benzoyl 
hydride from amygdalin in the bitter almond (1837), or 
again the memorable investigations on the nature of uric 
acid and the products of oxidation of this substance by 
nitric acid (1838), in which not only a large number of 
new bodies are described and allantom artificially pre 
pared, but system and order introduced among the whole. 

One of bis favourite subjects was that of Fei mentation, 
and his explanation of the phenomena as being due to 
the action of a substance whose molecules arc in a slate 
of motion upon the fermentable body is yet well known, 
(though now in the minds of most supplanted by the germ 
theory of Pasteur. 

As a critic Liebig was sh.\rp, satirical, and sometimes 
even unsparing and bitter, especially when his own views 
were assailed ; his • anonymous critiques are brimfull of 
good-humoured satire, whilst m others to which he gives 
hisname, he lashes his victim most unmercifully. Who 
can rca 4 his “ Das entrathselte Geheiraniss der geistigen 
Gahrung " “ Vorlaufig bnefliche Mittheilung,” 1839, with- 
out amusement ? His description of the minute or^nisms 
haying the form of a Beindorfschen Desdlhrblase (ohne 
den KlihUpparat) feeding on sugar and ^rering alcohol 
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faus eln rosenroth gerarbten punkt), and carbonic acid 
(aus dem Harnorganen) will be long remembered, and 
even at the present day the satire has not lost its appttca> 
bility. Then again in a letter purporting to be written 
from Pans and signed S. C H Windier, though doubtless 
written by Liebig, he laughs to scorn the idea that the 
theory of substitution, which he himself upheld, could be 
so far extended as was by some chemists believed possible. 
In this letter he states, as the last great discovery of the 
French capital, that it had been found possible to replace 
in acetate of manganese, first the atoms of hydrogen 
by chlorine, then the atoms of oxygen, then those of 
manganese, and lastly that even the atoms of carbon had 
been replaced by this ga-; So that a body was m fhe 
end obtained, which, although it contained nothing but 
chlorine, still possessed the essential properties of the 
original acetate of manganese He adds in a note “ Je 
Mens d’apprendre qu’il y a ddjh dans Ics magasins h 
Londres des dtoffes en chlor fild, tris recherchds, dans les 
hdpitaux, et prefdres h tout .autres pour bonnets de nuits, 
calecons, etc ' ” 

Those who wish to read an unspiring cntique, may 
turn to Liebig’s remarks on Gerhardt (1846), to those 
on Mulder as regards his protein theory, or again on 
Gruber and Sprcngel respecting a review of his own book 
on Organic Chemistry (1841) It was not m Liebig's 
nature to spare either private persons or Governments 
when he thought that science would be advanced by 
p^lam speaking In his two papers on “ Her Zustand dcr 
Chemie in Oestreich" { 1838), and in “ Preussen” ( 1840), 
whilst he points out the shortcomings of both countries, 
bravely asserts, in the strongest terms, the dependence of 
national prosperity upon original research, a subject con> 
cernmg whicn in England, most ptopie, thirty years 
later ijo our shame be it said) are altogethei tn the liaik > 

Other and wider questions, to the solution of which 
Liebig m later life turned his energies, were those re- 
specting the establishment of a bcientidc Agriculture, and 
the foundation of a new science of Physiological Che- 
mistry. It is m this direction that bis labours are best 
known to the general public in England , and there is 
no doubt, although in many details his views have since 
proved erroneous, that he was correct in the mam issues, 
and that the stimulus given to British agriculture through 
Liebig’s writing and investigations, has been of the most 
important kind. Agnculturists have thus been made 
aware that a scientific basis for their practice exists 
which, if not as yet complete, can still explain much in 
their art of what had previously depended on mere em- 
piricism. Then, again, the interest and attention which 
were thus brought to bear on these subjects, has led to 
the establishment of Agricultural Colleges and “ Ver- 
suchs-Stationen," and to the carrying out of researches 
like those magnificent ones of Lawes and Gilbert, from 
which we are receiving information concerning the 
various questions relating to plant life such .vs long con- 
tinued investigation and observation alone can yield. 

In the year (852, having lectured for sixty semestres in 
Giessen, he left the university to which he had given a 
world-wide fame, to become the centre of a galaxy of men 
of science whom Maximilian II. of Havana had called to 
Munich. There, having built himself a good laboratory 
and a spacious house adjoining, he spent the remainder 
of his days in quiet labour and well-earned and honoured 
repose. The active period of his life having passed, he 
entirely withdrew from discussions on purely theoretical 
questions, and occupied himself with investigations chiefly 
of a practical character, such as those on the extract of 
meat, and on infants’ food. He continued to re-edit his 
various books, indulging occasionally in hit old habit of a 
sharp hit at the views of some scientific brother. Hts last 
investigation and critical discussion of the labours of 
other chemists was published in i8yo, “On Fermentation 
and the Origin of MuKular Force.” In this he strenuously 


upholds his old theory of fermentation against Pasteur’s 
explanation of the phenomena, and his views and a^- 
ments are as forcibly and clearly expressed as we find 
them in his early publications. The last of hia>hundreds 
of communications to the Annalen is a notice on the 
discovery of chloroform, published tn March of last year, 
in which he calls attention to the fact that the discovery 
of this important substance is due to himself in 1831, and 
not to Soubcinin, as is generally supposed, although 
Licbtg overlooked the small quantity of hydrogen (o 8 
per cent) which chloroform contains, and termed it a 
chloride of carbon. 

As an au'hor, Liebig is remarkable for the lucidity and 
grace of his style The best examples of this are to be 
found in his “Familiar Letters on Chemistry.” His 
mode of popular treatment of a somewhat obscure su^ 
ject IS seen in the well-known chapter (xxiv.) tn his 
“ Familiar Letters,” on “ Spontaneous Combustion of the 
Human Body ” He there goes step by step through all 
the better authenticated cases, shows the want of suffi- 
cient evidence in each case, points out the fallacies of the 
theories proposed to explain them, and concludes with 
provmg,by the application of known physical and chemical 
laws, that the supposed phenomena cannot possibly cccur. 

Looking once more back upon the labours of Liebig, 
we again come to the conclusion that the chief and 
characteristic glory of his life is the impulse which he 
gave to the study of our science and the personal influ- 
ence which he exerted among his numerous and distin- 
guished pupils. 

The present short and imperfect sketch of the scientific 
bearings of a great life is not one m which personal 
qualities can be discussed , suffice it to say that though 
Licbig was an awkward adversary, he was a faithful 
friend, and alwaj s ready and anxious to assist deserving 
merit. H. E. RoSCOE 


NOTES FROM IHF. •'CHALLENGER'' 
\SJ^ left Santa Cruz on the evening of Friday, the 14th 

* of February The weather was bright and pleasant 
with a light breeze— force equal to about 5— from the north- 
east. Our course tiuiing the night lay nearly wrestward, 
and on the morning of the 17th we sounded, about 75 
miles from Teneriffc, and 2,620 miles from Sombrero 
Island, the nearest point in the Virgin group, m 1,891 
fathoms, with a bottom of grey globtgerma ooze, mixed 
with a little volcanic detritus. The average of two 
Miller-C.isella thermometers gave a bottom temperature 

The slip water-bottle which was used by Dr. Me^erand 
J)r Jacobsen in the German North-Sea Expeditton of 
last summer was sent down to the bottom, and Mr, 
Buchanan determined the specific gravity of the bottom 
water to be 1*02584 at a temperature of C., the 
specific gravity of surface water being i 02648 at a tem- 
perature of i8“-5 C 

All Sunday, the i6th, we spent sailing with a light air 
from the northward, and by Monday morning we had 
made about 130 miles from our previous sounding. The 
dredge was put over at 5 1 5 a M. with 2,700 fathoms rope, 
and a weight of 2 cwt. 300 fathoms before the dredge. 

After steaming up to the dredge once or twice, hauling- 
m was commenced at 1.30 P.M., and the dredge came up 
at 3 30 half full of compact yellowish ooze. The ooze 
was carefully sifted, but nothing was found in it with the 
exception of foraminifera, some otolites of fishes, some dead 
shells of pteropods, and one mutilated specimen of wind 
appears to be a new Cephvrean. This animal has been 
examined by Dr. von Wiuemces-Suhm, who finds that 
it shows a combination of the character of the Sipunca- 
lacea and the Priapulacea. As in the former noupv the 
excretory orifice is near the mouth, in the antenorpM of 
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the body, while, as m the latter, there is no proboscis and 
there are no tentacles. The pharynx is very short, and is 
attached to the walls of the body by four retractor 
muscles.. The pharynx shows six to seven folds ending 
in a chitinous border. The mouth is a round aperture, 
beset with small cuticular papilla; The perisoin is divided 
into four muscular bands, the surface large, showing a 
tissue of square meshes, in each of which there are four to 
five sense-bodies For the reception of this singular 
species Dr. von Willemoes-Suhni proposes to establish 
the genus Letoderma, which will represent a family 
intermediate between the Sipunculids and the Pri.i- 

On the i8th we sounded at 9 a.M in 1,525 fathoms, 
lat. 25'45'N, long 2o‘'i2'W, 160 miles SW of the 
Island of Ferro, and 50 miles to the west of the sbition of 
the day before, jn 1,525 fathoms. The “Hydra” tube 
brought up no bottom, and we sounded again with a 
depth of 1,520 fathoms, and again no bottom It thus 
seemed that we had got upon hard ground, and ns the 
sounding of the following clay gave 2 220 at a distance of 
only 19 miles, we had evidently struek the top of .1 steep 
rise The dredge was lowered at 10 a m with 2,220 
fathoms of line and 2 cwt leads 300 fathoms before the 
dredge At 5 30 p.m the dredge was hauled up, and 
contained a few small pieces of stone resembling the 
volcanic rocks of the Canary Islands, and some large 
bases of attachment and some branches of the calcareous 
axis of an Alcyonarian polyp allied to Corailmm. Some 
of the larger stumps were nearly an inch m diameter ; the 
central portion very compact, and of a pure white colour 
the surface longitudinally grooved, and of a glossy black. 
The pieces of the base of the coral which had been torn 
off by the dredge were in one or two cases several inches 
across and upwaids of an inch thick, forming a thick 
crust from which the branches of the coral sprang The 
crust was of a glossy black on the surface, showing a fine 
regular granulation, and a fracture through the crust was 
of a uniform dark brown colour and semi-crystalhscd. 
The whole of the coral was dead, and appeared to have 
been so for a long time It was so fresh m its texture, how- 
ever, that It was scarcely possible to suppose that it was 
sub-fossil, although from the comparatively great depth at 
which It was found, and the many evidences of volcanic 
action over the whole of this region, one could scarcely 
avoid speculating whether it might not have lived at a 
higher level and been cained into its present position by 
a subsidence of the sea-bottom 1 hope we may have an 
opportunity of determining this question in returning 
over the same ground later in the season. 

Attached to the branches of the coral there were 
several specimens of a magnificent sponge belonging to 
the HexactinellidJe. One specimen, consisting of two 
individuals united together by their bases, is about 60 
centimetres across, and has very much the appearance of 
the large example of the tinder-fungus attached to the trunk 
of a tree ( Fig. i ). Both surfaces of the sponge are covered 
with a delicate network of square meshes closely re- 
sembling that of Hyalonem^ and formed by spicules of 
almost the same patterns. The spqpge is bordered by a 
fringe of fine spicules, and from the base a large brush of 
strong, glassy, anchoring spicules project, fixing it to its 
place of attachment. The form of the barbed end of the 
anchoring spicules is as yet unique among sponges. 
Two wide, compressed flakes form an anchor very much 
Idse that of one of the skm-spicules of Synapia. The 
sponge when brought up was of a delicate cream colour. 
U was necessary to steep it in fresh water to free it from 
salt, and the colour changed to a leaden grey. A 
number of small examples of the sponge, some of 
them not much beyond the condition of gemmules, 
were found attached to the larger specimesis and to 
branches of the coral, so that we luve an opportunity of 
•tttdying the earlier stages of its development. 


For this sponge, which forms the type of a new genu% 
I propose the name Pohopoy^on ^ amadou 
Attached to the sponge were two examples of a fine 
Annelid which Dr v. Willema-s-Suhm refers to tpe 
family Amphinomid.e, sub-family Euphrosynina;, with 
many of the characters of the genus Euphro^yne The 
body IS 12 mm long and 5 mm. broad, and consists of 
fifteen segments The surface of the head is covered 
with a caruncle extending over the anterior segments, 
and the whole surface is clothed with milfc-whitc two- 
branched set.e, which radiate over each segment like 
.1 fan 

On the following day a series ot temperatures were 
t.iken fiom the surface to 1,500 fathoms at intervals of 
loo fathoms 

Depth Kmp Jlipth lemp 

Smface to" 5*- ! 800 fuhoms 5° 6L 

100 fathoms 17 2 ' 90Q „ 4 7 


100 „ . no 1100 „ . .in 

400 ,, ') ■ 5 120f) „ . 35 

500 ,, 7 '500 ,, 3 1 

(-00 „ . ^ 5 ! i 4 <o „ 2 X 

700 ,, 0 3 1500 „ 2 0 

The dredge was not used, but, as is our custom when- 
ever the late of the ship is such as to make it practic.ible, 
a large tpwing-net was pat out astern. 

In hot, calm weather the towing-net is usually un- 
successful, It seems that the greater number of pelagic 
forms retire during the neat of the day to the depths of 
a few fathoms, ana come up m the cool of the evening 
and in the morning, and in some cases in the night The 
larger phosphorescent annuals are frecjucntly abundant 
during the night round the ship and m its wake, while 
none are taken m the net during the day. Mr. Moseley 
has been specially engaged in working up the develop- 
mental stages of l’yrosoma,Md the intricate structure of 
the tissues and orgaps of some of the surface groups, 
whose extreme transparency reifdtis them particularly 
suitable for such researches. 

Fii. 21 — Up to 3 15 PM sailing under all plain sail at 
the rate of six knots an hour before the N E. trades, force 
3 to 4. 

The dredge was put over at 5 p M. with 3,400 fathoms 
of line, and was kept down till one o’clock A m. on the 
foUowing morning, the ship drifting slowly Our position 
at noon on the 2 1st was about 500 miles S W of renerilTe, 
lat. 24" 22' N , long. 24° It' W., Sombrero Island S 58“ 
W. 2,220 miles, Woik begnn early on the 22nd, and the 
dredge, which had begun 'ts ascent at 1.15 a m , came up 
at 545 half full of a yellowish ooze, which was not so 
tenacious as usual, and on the whole singularly poor in 
higher living things. A caieful and laboiious sifting <f 
the whole rnass ga^e us three small living rnolluscn, 
referred to the genera Ana, Ltmopm, and Lfda , and 
two Bryozoa apparently undescnbecl. Foraminifera were 
abundant, many examples ofmiliolines being of unusually 
large sire. Some beautiful radiolanans were sifted ouc 
of the mud. These may have been taken into the 
dredge on its way up, or more probably they may have 
lived on the surface or m interntcdiate water and have 
i sunk to the bottom after death, since they consist of 
continuous fenestrated shells of silica. 

' On Tuesday the 25 th a small dredge was lowered at 
('4i30 A.M. with 3,500 fathoms of Ime (2,500 fathoms of 
2j in rope and 1,000 of 2-m ), and 2 cwt. leads atwched 
300 fathoms in advance. At 7 30 we sounded in 2,^ 
rathoms, with a bottom of the same reddish ooze, and a 
temperature of 2° C. A series of temperatures were taken 
at intervals of too fathoms down to 1,000, the result 
agreeing closely with those of the previous senes. At 
S.15 P.M. the dredge came up clean and empty It had 
either never reached the bottom, owing to some locm 
cuRmt or the drift of the ship, or else everything nan 

- ' BeXiZc, whko, »nd » bMrd. 
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been completely washed out of it on its way to the sur- 
face. The bottom water gave a specific gravity of i o-S^ 
at J[ 0“'6 C, that of the surface being 102617 at 21" 3 C. 
Whuie sounding, the current-drag was tried, and indi< ated 
a afight north-westerly current. 

As the attempt to dredge on the previous day had been 
unsuccessful, it was determined to repeat the operation 
with every possible precaution on the 26th The morning 
was brignt and clear, and the swell, which had been 
rather heavy the day before, had gone down considerably. 
A sounding was taken about 10 o’clock a m. uiih the 
" Hydra ” machine and 4cwt The sounding was tho- 
roughly satisfactory, a sudden change of r.ite in the 
running out of the line indicating in the most m irked 
way when the weight had reached the bottom During 
the sounding a current-drag was put down to the depth 
of 200 fathoms, and it was then ascci tamed that, by 
means of management and by meeting the current b> an 
occasional turn of the screw, the ship scarcely moved from 


her position during the whole time the lead was running 
out The depth was 3,150 fathoms ; the bottom a per- 
fectly smooth red clay, containing scarcely a trace of 
organic matter — merely a few coccoliths, and oife or two 
minute gi.anular masses The thermometer indicated a 
bottom temperature of i'’9C 

The small dredge was sent down at 2 P M. with two 
hempen tangles , and, in order to ensure its reaching the 
bottom, attached to the iron bar below the dredge which 
is used for suspending the tangles, a “ Hydra ” instrument 
with detaching wcigiit of 3 cwt Two additional weightt 
of I cwt each were fixed to the rope 200 fathoms before 
the dredge 3,600 fathoms of rope were payed out— 1,000 
fathoms 2 in in circumference, and the remainder (2,600 
fathoms) 2^10. The dredge came up at 10.15 P.M. with 
about I cwt of red clay. 

This haul interested u? greatly. It was the deepest by 
seveial hundred fathoms which had ever been taken, and, 
at all events coinci ientally with this great increase in 



depth, totally difierent from what we had been in the 
habit of meeting with in the depths of the Atlantic For 
a few soundings part of the ooze had been assuming a 
darker tint,and showed on .analysis a continually lessening 
amount of calcareous matter, and, under the microscope, 
a smaller number of forammifcra Now calcareous 
shells of foraminifera were entirely w.inting, and the only 
organisms which could be detected after washing over 
and sifting the whole of the mud with the greatest care, 
were three or four foraminifera of the Cnstellarian scries, 
with their tests made up of particles of the same red mud. 
The shells and spines of surface animals were entirely 
wanting , .and this is the more remarkable as the clay, 
mud was excessively fine, remaining for days suspended 
in the water, looking in colour and consistence exactly 
like chocolate, indicating therefore an almost tot.al absence 
of movement in the water where it is being deposited.' 
When at length it settles, it forms a perfectly snioo h red- 
brown paste, without the least feeling of grittmess betwem 
the fingers, as if it had been levig.a’cd with cx're’ii; care 


for a process m ,oinc refined art On analysis U is 
almost pure clay, a silicate of alumina and the sesqui- 
oxide ot iron, with a small quantity of manganese. 

It is of course a most interesting question whether the 
peculiar nature of this deposit is connected in any way 
with the extreme depth. I am certainly inclined at 
present to believe that it is not The depth at Station 5 
was 2,740 fathoms, and on that occasion foraminifera 
were abundant, and several bivalve mollusca were taken 
living. I cannot believe there can be any difference 
between a depth of 2,740 fathoms and one of 3,150 so 
essential as to arrest the life of the organisms to the 
secretions of whose tests the grey AUantic ooze is due. 
I am rather inclined in the meantime to attribute this 
peculiar deposit to the movement of water from some 
special locality-very possibly the mouths of the great 
bou'h American rivers— th; movement possibly directed 
10 some measure by the fo-m of the bottom. This how- 
ever. IS a question for the solution of Which we may ho{>e 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

* III. 

The Influence of External Conditions on the 
Form and Structure of Larvai 
'^HE fACU recapitulated very briefly ia the preceding 
chapters show, that the forms of insect larvae depend 
greatly on the group to which they belong. Thus the 
same tree may harbour larvx of Diptera, Hymenoptera, 
Coleoptera, and Lepidoptera ; each presenting the form 
typical of the group to which it belongs. 



If, again, we take a group, such, for instance, as the 
Lamclltcorn beetles, we shall find larvae extremely similar 
In form, yet very different in habits. Those for inst.ince 
of the common cockchafer (Fig. i) feed on the roots of 
grass, those of CeloHia autata (Fig. 2) are found in ants’ 
nests ; the larvie of the genus Trox (Fig. 3) on dry animal 
substances ; of Oryctes (Fig. 4) m tan-pits of Aphodius 
(Fig 5) in dung; of Lucanus (the stag-beetle, Fig 6) in 


wood have strong jaws and generally somewhat weak 
thoracic legs ; those which feed on leaves have the 
thoracic legs more developed, but less so than the carni- 
vorous species. Now, the Hymenoptera, as a general rule, 
belong to the first category ; the lafv« of the Ichneu- 
mons, &c , which live in animals,— those of the Cympidir, 
which inhabit galls, — and those of ants, bees, wasps, &c., 
which are fed by their parents, are all fleshy, apodal 
grubs On the other hand, the larva; of Sirex, which are 
wood-burrowers, quit the type which is common to the 
majority of the order, and remain m (he egg until they 
have developed small thoracic legs. Again, the larva; 
of the Tenthredmidie, which feed upon leaves, closely 



resemble the caterpillars of Lcpidopter.i, even to the 
presence of abdominal prolegs. There is, however, some 
little variety in this respect, some species having eleven 
pairs, same ten, some nine, while the genus I.ydn has only 
the three thoracic pairs 

Again, the larv.i: of beetles are generally active, hexapod, 
and more or less flittened but on the other hand with 
those species wh'ch live inside vegetable tissues, such as 
the weevils, they arc apod fleshy grubs, like those of 
Hymenoptera. PI 2, Iig 6, iepres;nts the larva of 



^ present chapter it will be my object to show 
Vjat the form of the larva depends also very much on its 
/Wode of life. Thus, those larv« which are internal 
. p*nu,^, whether in animals or plants, beioiw to the 
/ •*“* ** ** 

/ / . f“ nifd dmend on their parents for 

Wen* On the other hand, larvm which burrow in 


* OoailinMd from vol. vl 


the nut-weevil, Fialaninus (PI. i, Fig 6), and it will be 
seen that it closely resembles PL 2, Fig. S, which represents 
that of a fly (Anthrax), PL i, Iig. 5, and PI. 2, Figs. 7, 8, 
and 0, which represent respectively those of a Cynips or 
gall-ify (PI. I, Fig, 7), an ant (Pl i, Fig. 8), and wasp 
(PI I, Fig. Nor is this the only group of Coleoptera 
which a^rds us examples of this fact. Thus in the 
genus Scolytus (PI. i, Fig. 4)1 the larvae (PL 2, Fig. 4), 
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which, already mentioned, feed on the bark of the eliq* 
closely resemble those just described, as also do those of 
Brachytarsus (Fig 7). On the other hand the larva of 
certain beetles feed on leaves, like the caterpillars of 
Lepidoptera; thus the larva of (Fig 8), 

wmch, as its name denotes, feeds on the asparagus, closely 
wsembles that of certain Lepidoptera, as for instance of 
Thtcla spint A striking illustration of this is alforded 
by the genus Sitans (PI. 3, Fig 4), a small beetle allied 
to Cantharis, the blister-fly, and Meloe, the oil-bcetle 
The habits of this species have been very carefully investi- 
gated by M. Fabre * 

The genus Sitans is parasitic on Anthophora, m the 
galleries in which it lays its eggs These arc hatched at 
the end of September or beginning of October , and 
M. Fabre not unnaturally expected that the young 
larvae, which, as already mentioned, aie active little 
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creatures with six serviceable legs (Fig. 9), would at once 
eat their way into the cells of the Anthophora. Mo such 
thing . till the month of April following they remaib 
without leaving their birth-place, and consequently with- 
out food : nor do the^ in this long time change either in 
form or sue. M. fabre ascertained this, not only-by* 
examining the burrows of the Anthophoras, but also by 
direct observation of some young larva; kept in captivity 
In April, however, his specimens at last threw off ih«r 
long lethargy, and hurtled anxiously about their prisons. 
Naturally mfemng that they were in search of food 
M. Fabre supposed that diis would consist either of the 
larvae or pupae oi the Anthophora, or of the honey with 
which It stores its ccU. AH three were tried without 
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success. The two first were neglected, and when placed 
on the latter the larvae hurried away, or penshed m the 
attempt, being evidently unable to deal with the sticky 
substance M. Fabre was in despair “ Jamais expenence," 
he says, “n’a ^prouvd pareille d^confiturc. Larves, 
nymphes, cellules, iniel, je vous ai tous offert ; que 
voulez-vous done, bestioles maudites ?” The first ray of 
light came to him from our countryman, Newport, who 
ascertained that a small parasite found by L^on Dufour 
on one of the wild bees, and named by him Tnungulmus, 
was, in fact, the larva of the Meloe The larvae of 
Sitans much resembled Dufoui’s Tnungulmus; and acting 
on this hint, M Fabre examined many specimens of 
Anthophora, and at last found on them the larvae of his 
Sitans The males of Anthophora emerge from thepupae 
before the females, and he ascertained that as they come 
out of their galleries, the little larvie fasten upon them. 
Not, however, for long ihcir instinct teaches them that 
they are not yet in the straight path of development ; and, 
watching their opportunity, they pass from the male to 
the female bee Ctuided by these indications, M, Fabre 
ex.imined several cells of Anthophora m some, the egg 
of the Anthophora tloated by itself on the surface of the 
honey , m others, on the egg, as on a raft, sat the still 
more minute larva of the Sitans The mystery was 
solved At the moment when the egg is laid, the Sitaris- 
larva springs upon it Kven while the poor mother is 
caicfuHy fastening up her cell, her mortal enemy is be- 
ginning to devour her offspring For the egg of the 
Anthophora serves not only as a raft, but as a repast. 
The honey, which is ciiougli for either, would be too little 
for both , and the bitaris, therefore, m Us first meal, 
relieves itself from its only rival After eight days the 
egg is consumed, and on the empty shell the Sitans under- 
goes Us first transformation, and makes its appearance 
in a very different form as shown m Fig. lo 
1 he honey which was fatal before is now necessary ; 
the activity which before was necessary, is now useless ; 
consequently, with the change of skin the active, slim 
larva changes into a white, fleshy grub, so organised a* 
to float on the surface of the honey, with the mouth 
below, and the spiiacles above the surface; ‘‘gr&ce h 
I’embonpoint du ventre," says M Fabre, “ la larve est k 
labri de I’asphyxie” In this state it remains till the 
honey is consumed , then the animal contracts, and de- 
taches Itself from its skin, wulun which the other trans- 
formations take place. In the next stage, which M. 
F abre calls the pseudo-chrysalis (Fig 1 1), the larva has a 
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colour, consistency, and immobility reminds one of 
Dipterous pupa The time passed in that conditic 
vanes much When it h<ts elapsed, the animal moul 
again, and again changes its fonn, and assumes that show 
m Fig. 12 after this u becomes a pupa (Fig. 13) wthoi 
any remarkable peculiarities ; and finally, after the« 
wonderful changes and adventuies, m the month i 
August the perfect Sitans (PI. 3, Fig. 4) makes 1 
appearance 

^ On the other hand, there are cases in which larv 
iverge remarkably from the ordinary type of the grou 
to which they belong, without, as it seems in our pre^ 
imperfect state of information, any sufficient reaswi. 

Thus the ordma^ type of Hymenopterous larvse. aa u 
m ; replaced howevt 

I le<«-<atingand wood-bonng groups, Tenthredmid 
caterpiUars, more or less close! 
jwmbhng those of Lepidoptera. There is, however, 
Srthm ^,y“e"°P‘era, the larvae of which resid 

wi^n the eggs or Urva; of other insects. It is difficult t 
understand why these larvae should differ from those < 

"“^rkable and grotesqu? foita 
The first of these cutlouslarvw wasobserv^ byDeFili]^, 
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who had collected some of the transparent ova of Rkyn- 
chites betulett and to his great surprise found more 
than half of them attacked by a small parasite, which 
proved to be the larva of a minute Hymenopterous insect 
Mionging to the I’teromalidae. Fig. 15 shows the egg of 
Rhynchites, with the parasitic larva, which is represented 
on a larger scale in Fig 16 Recently, however, this group 
has been more completely studied by M. Ganin,* who thus 
describes the development of Platygaster The egg, as in 
other allied hymenopterous families, for mstance in 
C^ips, IS elongated and club-shaped (Fig. 17). After a 
while a large nucleated cell appears in the centre (Fig. 18). 
this is a new formation not derived from the germinal 
vesicle. This nucleated cell divides (Fig. 19) and sub- 
divides. The outermost cells continue the same process, 
thus forming an outer investing layer. The central one, 
on the contrary, enlarges considerably, and develops 
within Itself a number of daughter cells (Figs, sound 21), 
which gradually form themselves into a mulberry-like 
mass, thus giving rise to the embryo (Fig. 22). 

Ganin met with these larva; in tho«e of a small gnat, 
Cecidomyia. Sometimes as many as fifteen parasites oc- 
curred in one host, but as a rule only one attained maturity 
The three species of Platygaster differed considerably 
in form, as shown in the three following Figs. (23-25) 
They creep about in the egg by means of the strong 
hooked feet, Somewhat aided by movements of the 
tail. They possess a mouth, stomach, and muscles, but 
the nervous, vascular, and respiratory systems do not 
make their appearance until later. After some time the 
larva changes its skin and assumes the form represented 
in Fig. 26. In this moult the last abdominal segment of 
the first larva is entirtly thrown off not merely the outer 
skin as in the case of the other segments, but also the 
hypodermis and the muscles. This larva, as will be seen 
by the figure, is in the form of a barrel or egg, and 
•870 mm. in length, the external appendages having dis- 
appeared, and the segments being indicated only by the 
arrangement of the muscles, stkf\t the oesophagus lead- 
ing into a wide stomach which occupies nearly the whole 
bi^y, s gs at is the rudiment of the supraoesophagal 
ganglia, bsn the ventra nervous cords. The ventnal 
nervous mass has the form of a broad band, with 
Straight sides , it consists of embr) onal cells, and re- 
mains in this undeveloped condition, during the whole 
larval state. 

At the next moult the larva enters its third state, which, 
however, as far as the external form (Fig. 27) is con- 
cerned, differs from the second only in being somewhat 
more elongated. The internal organs, however, are much 
more complex and complete. The tracheae have made 
their appearance, and the mouth is provided with a pair 
of mandibles. From this point the metamorphoses of 
Platygaster do not appear to differ materially from those 
of other Hymenoptera. 

An allied genus, Polynema, has also very cunous 
larvae. The perfect insect is aquatic in its habits, 
swimming by means of its wings , flying, if we may 
say so, under water. It lays us eggs inside those of 
Dragon files ; and the larva, as shown in Fig. 28, leaves 
the egg m the form of a bottled-shaped mass of undiffe- 
rentiated embryonal cells, covered by a thin cuticle, but 
without any trace of further organisation. Protected b) 
the egg shdl of the Dragon fly, the yoUng Polynema is 
early aUe to dispense with its own ; and bath^ in the 
nourishing fluid of the Dragon fly's egg, it imbibes 
nourishment through its whole sunace, and increases 
rapidly m size. The digestive canal gradually makes its 
appearance, the cellular mass forms beneath the original 
cuticle a new skin, distinctly divided into segments, and 
provided with certain appendages. After a while the old 
cuticle is thrown off, and the larva graduiUly assumes the 
form shown in Fig. 29. asck are the antennal discs, or 
• Zelu r Wu«. Zool , i8«9 


rudiments of the antennae,//ji:/z of the wings, bsch of the 
h^gs, ‘>’fs “f® lateral projections, gsch of the ovipositor, 
&.c,/ife IS the fatty tissue. The subsequent metamor- 
phoses of Polynema offer no special pecuharities. 

From these facts— and, if necessary, many more of the 
same nature might have been brought forward — it seems 
to me evident that while the form of any given larva de- 
pends to a certain extent on the group of insects to which 
It belongs, it is also greatly influenced by the external 
conditions to which the animat is subjected , that it is a 
function of the life which the larva leads and of the group 
to which It belongs. 

The larvas of insects are generally regarded as being 
nothing more than immature states— as stages m the de- 
velopment of the egg into the imago j and this might 
more especially appear to be the case with those insects 
m which the larv<E offer a general resemblance in form 
and structure (excepting of course so far as relates to the 
wings) to the perfect insects Nevertheless we see thu 
this would be a very incomplete view of the case The 
Lirva and pupa undergo changes which have no relation 
to the form which they will ultimately assume With a 
general tendency, as regards size and the production of 
wings, to this goal, there are combined other changes 
bearing reference only to their existing wants and condi- 
tion. Nor IS there in this, 1 think, anything which need 



suipnte us. External circumstances act on the insect in 
Its preparatory states, as well as in its perfect condition. 
Those who believe that animals are susceptible of great, 
though gradual, change through the influence of extemal 
conditions, whether acting, as Mr. Darwm has suggested, 
through natural selection, or m any other manner, will 
see no reason why these changes should be confined to 
the mature animal. And it is evident that creatures 
which, like the majority of insects, live during different 
parts of their existence m very different circumstances, 
may undergo considerable changes in their larval orga- 
nisation, tn consequence of forces acting on then larval 
condition ; not, indeed, without affecting, but certainly 
’ without affecting to any corresponding extent, their ulti- 
mate form. 

I conclude, therefore, that the form of the larva m 
insects, whenever it departs from the original vermifoiin— 
or the later Campodea— type, dependi m great measure 
on the conditions in which it lives. The external forces 
acting upon it are different from those which affect the 
mature form ; and thus changes are produced in the 
young, which have reference to its immediate wants, 
rather than to its final form. 

And, lastly, as a consequence, th.at metamorphoses may 
be divided into two kinds, developmental and adaptiooal. 
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NOTES 

Th* foUowing are the names of the fifteen candidates who 
have been selected by the Council of the Royal Society, for 
election this year into that body — William Attken, M D , Sit 
Alexander Armstrong, M.D , K C B , Robert Stawill Ball, 
Lt.D , John Beddoe, M.D , Frederick Joseph Brnmwcll, C E , 
StafT-Captain Edward Kilwick Calver, R N , Robett Lewis 
John Ellery, J'.R AS , Lieut -Col. J Augustus Oranl, C B., 
C.SI, Clements Robert Markham, CB, (,eorge f divatd 
Paget, M I) , George West Royston Pigott, M D , Oibert 
Salvin, M A., The lion John William Strutt, M A , Henry 
Woodward, F.G ,S , James Young, !■ C S 

The University of Canibrulge has accepted the offer made by 
Dr Anton Dohrn of the /oulogical Station at Naples, through 
Dr. Michael Foster and Prof Newton, of a moiking table jn 
the laboratory of the station , .and list week, on the recommenda- 
tion of the Bo.ard of Natural Sciences, a grace passed the senate 
Without opposition to the effect that from the Worts Travelling 
Bachelors’ Fund the sum of too/ jier annum be granted for three 
years, for the purpose of securing to such memlicrs of the Umver- 
nty, as tlie Board shall from time to time nominate, facilities of 
studying m the st.ation 

WtTli reference to a short article entitled “ .Suivival of the 
Fittest," m Nath lii , Vo) m p 404, Prof L Agassi/ iintcs us 
that the observations theiem attributed to him are taken from 
an unauthorised newspaper leporl, from which we infer that he 
disclaims them 

With reference to oui report of the Aiiicncan Pliiloaoplncal 
Society for \ugust lO, 1S72 (Nathki., vol vii p 3351, Piof 
Cope writes that we have been misinformed as to the <latc at 
winch his communication on the discovery of Proboscidia m the 
Wyommg Lotene was communicated to the 'society 1 lie 
paper was not announced to the Society till its meeting on Sep- 
tember 20, anti was not ]>uhhshed till I'ebruary 6, 1S73 

Mk PfNOEU Y writes us that the specimens referred to ny 
Mr Everett (Nat UR f, April 17) did reach him through Mr 
Everett’s mother, .iiid were duly acknowledged The lahtls 
were rotten with wet, and the spci imeiis consisted of shells and 
bones, the latter including human teeth and portions of a skull, 
incisors of some rodent, and a large hog like molar 

Pbnikesk Isiani), the gift of which for the study of natural 
history to Prof. Agassiz by Mr. Anderson we have already inoie 
than once spoken of, was handed over by the donor on Monday, 
April 21, m a veiy simple way, aeconipanied by some speech, 
making. Prof Agassiz and fns generous admirer then met for 
the first time, and for the first time Agassiz set fiait on the 
future sphere of his labours llie short deed of conveyance 
was read and handed over, and Prof Ag.assiz briefly ic'unied 
thanks, announcing that he inlcnded to cliiisteii the instiiutusn 
to be founded on the island, "I he Ande-rson School of 
Natural History ’’ Preparations for the scliool, wliitli will 
open this summer, will be immediately commeiiced. I’l.ins 
have already been drawn for a two story wooden buihling 
100 ft long and 25 ft wide I he lower floor is intended 
for lalionitories and working rooms, of which there will bt eight, 
with a large hall. The second story will contain twenty six 
sleeping-rooms, two bath-rooms, and a large roomfot the Super- 
fnlendent of the Institution .Several friends of Mr Aiidei-on 
m New York have become interested m the school, and will 
probably give liberally towards its endowment The island of 
Penikese, Penekese, or Penequese, and often called Pune by the 
pUot% IS one of a group of the Elizabethan Isles, lying between 
Buuard’s Bay and Vineyard Sound, and stretching southwird 
from Cape Cod to a point nearly opposite the coast of Rhode 
Jtkai. Penikese is just inside and on starboard hand of the 


entrance to Buzzaid’s Bay It is twelve miles from New Bedford. 
The island is three-fourths of a mile long and half a mile wide, and 
conlaina mnety-seven acres of land, some of which is bf good 
quality, A young tree was pointed out that had grown in one 
season higher than anybody 111 the party could reach. The surface 
is hilly, the highest point being about a hundred feet above the 
water. Mr Anderson reserves a peninsula of some fifteen aerea 
on the cast end of the island, and liere he proposes to build a 
house next year Prof Agassiz states that Penikese is a much 
better location for the school than the one originally contem- 
plated at Nantucket The school is to be devoted mainly to 
the study of fish and marine objects m the summer season, and 
a much larger variety is found m Penikese The Sound and 
waters in the vicinity of Nantucket have almost invariably a 
sandy bottom, while the diversity in marine topography m Buz- 
zard’s Bay invites and fosters a corresponding variety of animal 
and vegetable life 

At the meeting of the Iron and Steel Institute recently held 
in London, Mr. Lowthian Bell was elected president, and 
delivered a very interesting address He pointed out the great 
success wincli had attended the organisation of the society, 
which although only m the fifth year of its existence, now num- 
bered on its rolls 522 members. He expressed his opinion 
that the Institute had far fiom reached its limits Referring 
then to the instances which still exist here and there, of a 
disregard for scientific inquiry, the result, perhaps, of con- 
siderable success effected mdcpendenlly of pbilosophical re- 
search, m which cases practical experience, as it is called, is the 
only rule .idmilted, Mr Bell remarked, that on the other hand, 
abstract science, correct as it may be m every step employed in its 
elaboration, when introduced into the workshop may be found 
unable to stand the rude but Inevitable test of commercial prac- 
ticability , hence the necessity of a convenient method of effecting 
a sound union between these two great principles, and to obtain 
this was the object of the organisation of the Iron and Steel 
Institute, where are brought face to face men, some distinguished 
for their practical knowledge, and others equally eminent for 
their atlachmeiils to scientific obsctvalion He then proceeded 
to consider the present aspect of foreign competition, and thought 
the progress m other countries m 11 on manufacture had arisen 
from an adaptation of our own appliances, and not from any 
important discoveries abroad. In speaking of the recent scarcity 
of coal, altbougli it was his impression that an important addition 
can and will be made to their present output, he yet contem- 
plated the possibility of a time being now approaching when 
“any extension J of manufacturing operation m this country 
would have to be regulated, not by the requirements of 
society for their produce, but by the means our coal mines 
might jiossess of furnishing the fuel required Mr. Bell, after 
referring to several iinprovcmems in the plant and processes for 
manufactuiing iron, looking forward to the future, expressed his 
opinion that, unless new discoveries of coal be made in Europe, 
the great rival we have to fear in the iron manufacture is the 
United States, which possesses unlimited quantities of ores of the 
finest quality, and such enormous deposits of coal, that out 
own wealth in that mineral is but comparative poverty. At 
I the proceedings on April 30, a paper by Dr C. WillUm Sie- 
mens, “ On the Manufacture of Iron and Steel by Direct Pro- 
cess,” was read. Dr. Siemens described his rotative regenera- 
tive gas furnace 

A SPECIAL meeting of the Council and Natural History Com- 
mittee of the AsiaUc Society was held at Calcutta a few weeks 
since, for the purpose of considering Mr. Sohwendler’s scheme 
for the establishment of a Zoological Garden in Calcutta. After 
considerable discussion it was resolved that the Council of the 
Society should once more record their opinion as to the great 
advantage to Natural History Science, as -welt as to the public 
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vtueh would re$ult from the successful estublishment of a Zoolo- 
gical Garden. In addition a Committee was appointed to report I 
on the scheme Few places are more suitable for the establish- 
ment of such gardens than Calcutta — climate, facilities for pro- 
curing animals, and an enormous floating population are all in | 
their power. We are glad to learn that several of the native ! 
princes have already promised large donations, and that the 
local and Imperial Governments will give the scheme their 
support. 

Dr. Schomburi.k’s Report on the Botanic Garden at Ade- 
laide, South Australia, gives an interesting view of the usefulnc-.'. 
of such an institution in a new country Although, according 
to the director, young Australia has very little taste for the 
science of botany, yet the numlicr of persons who frequent the 
gardens for the purpose of getting various kinds of information 
Increases yearly Part of the report deals with the subject of 
state conservation of forests. In many districts of the colony the 
supply of wood for timber and fuel appears to be altogether 
exhausted, or is soon about to beeome so The effect of the 
dihtstfnent on the climate is much dreaded by Dr. Sehomburgk, 
and no doubt, even if the belief in a diminution of the rainfall 
be not well founded, cleating certainly promotes evaporation, 
and sooner or later brings about the drying up of springs 
Various economic plants have been introduced, including esparto 
(Macrochloa tmacisuma) The climate allows of the planting 
out of many palms m the open air, such as / atania kiriontca, 
Rhapu flabtUtformis, Salmi Btaekbuimana, seveial species of 
Chatnarops and others There arc grand possibilities for a well- j 
managed botanic garden in such a clim.ite 

The third part of Mr D. G Llliott’s superb “ Monogiaph of 
the Paradiseidoe or Birds of Paradise,” has just been published, it 
contains six plates beautifully executed by Mr Wolf and 
Mr. Smit, 

The first part of a new biological work has recently been 
published at Moscow, entitled “Pripoda”^ — popularnoiestest- 
venno— istoricheskisaornik It contains a paper by M Seveitzoff 
on the sheep of Asia, but from being written in Russian, it is 
beyond the reach of roost English readers, and would probably 
be worthy of translation 

Letters received from Mr, R Sninhoe announce bis removal 
from the Consulslup of Nit^potolhe more northern Chinese 
port of Che fow, on the south shore of the Gulf of Petchclcc 
M, Swinhoe also announces the despatch of a living specimen ot 
the very mteiesting hornless deer, IlydropoUs tnermes, first 
described by him m 1870, for the Zoological bociety’s Mcnageiiee 

We understand that Dr John Anderson, F Z.S , rlirectorof the 
Indian Museum at Calcutla, will return to England in the 
autumn foi a leave of two years. 

We learn from Smus that the Russian Government has de- 
voted JO, 000 roubles to the observalion of the Transit of Venus, 
and is to send out twenty-four expedUioiis to various parts of 
the world. 


mended by the examiners for a second scholarship, but the master 
and semors decided that only one should be given Mr Bridge, 
we may add, has for some time post, been a non-collegiate mem- 
ber of the University 

A VERY interesting publication is the “ Memoir of the 
Founding and Progress of the U S Naval Observatory,” at 
Washington, prepared by Prof f E. Noiirse, by order of Rear- 
Admiral 11 F Sands, the prcsentlSuperintendent of the obser- 
vatory The large pamphlet gives details of the history ot the 
observatory from the hist attempt in 1810 to move the American 
Govemraent lo lake steps to establish a meridian for America, 
so os to make that ceuntiy imlepemlei.t ol the meridians of 
Greenwich ami Pans, down to the picacnt time, when liy the 
liberality of the Government ami the zeal and knowledge of 
American astronomers and meteorologists, it has become one of 
the most eflicicnt observatories in the win Id llie present 
observatory was founded m 1842, and the first superintendent 
was the late Commander M F Maury, whose successors have 
heenCapt J. M Gilliss, Riar-Admiial C II Davis, and Rear- 
Admiial I! F Sands, In their attempts to render their obser- 
vations, astronomical, mcteorohigiciil, and magnetic, ns thorough 
and wide as possible, the officials have been well backed by the 
American Government, the result being, .is we h.ive said, that 
the observatory is perhaps the most eflicicnt institution of th c 
kind m the worlil, both with regard to the higher aims and the 
practical results ol tin sciences with which it is connected. 
I' very year, almost every month, as the readers of our “ Notes ” 
must have seen, are new lamitications heing developed, and new 
means of greater efliciency lieing added, hot the purpose of 
circulating accurate lime, the observatory is connected with all 
the telegraphic offices in the United States, and every ihy at 
12 o’clock, the exact time is by this means made known thiough- 
out the country At present, as we noted some lime ago, there 
IS being constructed tor the obscivatoiy by Messrs Clark, of 
Cambridgeport, at a lost of 50,000 dollais, a tcfraciing telescope 
of the largest size , and as we also noted several montlis since, 
preparations on ihc most lilieral scale aie Icing made for 
observing the forthcoming Tr.iiisit of Venus. 

A uiKRLst'ONDENr puts the follow I ng ease — A strongman 
IS suddenly struck dead by lightning What has become of the 
potential energy he po'sessed the instant before he was struck ? 
To this wc have leceived the following reply — His potential 
energy would be where it was before, viz, within the space 
bounded by Ins extei nal surface What the lightning has done 
has been to destroy the mechanism ior lealising that potential 
energy A small jioition of the man's potential energy might 
have been C( liveried into actual eiicigy by the lightning, as, lor 
[ mslaiicc, m the shape of heat , hut the gieal bulk would be got 
by anybody who chose to eat his body 

An International Momimcnt to the late Commodore Maiiiy 
has been proposed, and there is no doubt his memory well 
deserves such a tribute It has been mooted that an appropriate 
form in which to embody the monument would be a lighthouse 
on Kotos, which IS sighted by all vessels on the route t Rio dc 


From Stnui we I«arn that recently 84 pages of a manuscript 
of Copernicus have been discovered 
The Arcbceological Institute of Great Britain and Ireland 
Will bold its annual meeting at Exeter on July 29 and following 
4aya Lord Devon has consented to fill the office of Pieudeui 
Th$ Koyal Microscopical Society hold a conversazione in the 
Hall, King’s College, on Wednesday evening. May 14. 

Ik reference to the Natural Science Scholarship %t Trinity 
CoUege^ Cfimhrulge, to which, as mentioned last week, Mr 
HWtlge has just besn skated, waarc it^fwined Uwt Mr. Alfred 
Milnes Marihall, of St. John’s College, was also highly recom- 


At a meeting held in Edinburgh last week, it was re,olvid to 
appeal to the public for subscriptions in order to piocurc the 
erecrion in Edinburgh of Mis. U. O Hill’s statue of Di 
Livingstone. The sum proposed to be raised is 3,500/ 

TubU.S. signal office has begun the julheation of a brief 
monthly review of the weather, in which special attention is, of 
coutse, given to the storms that visit the Uniled State'. It a.'- 
pears from the!>e that there were enumerated during the month "f 
January twelve storms, during February fen, and dunng March 
4evep, '!the|^ths pursued by the centres of these storms are 
classified as follows 'rwjsntyone passed from ffie Upper Mis- 
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sottri Valley, and posdbly from Oregon and British Colombia, 
eastward, over the lalies to Canada or New England , nine 
passed from the south-west, north and eastward, to the 
Middle or Eutern States, three passed from the south- 
west, eastward, to the South Atlantic Swtes, and thence 
north-eastward; and two passed up north-eastward some 
distance off the Atlantic coast Several of these storms divided 
into two portions, pursuing separate routes , nnd, with but one 
or two exceptions, they all increased in seventy ns they advanced 
eastward The rainfall returns show a general dehciency on the 
Pacific coast ; that, however, winch was re])ortcd m ihe States 
east of the Rocky Mountains in March is probably compensated 
by the exceu dunng January and hebruary Dunng the entire 
three months the temperature has been colder than usual— at 
least for the countiy cast of the Rocky Mountains 

W* have received the programme of the l-ceds Naturalist’s 
Field Club for the quarter April to June, from which we see 
that nlUmately with " exhibition of specimens and conversation,” 
which takes place once a fortnight, papers on subjects of siiintific 
Interest are to be read. Excursions also take place on an avuage 
once a fortnight, the first object of the Club being “ the minute 
investigation of the natural history, m all its brancliis, of the 
immediate neighbourhood of Leeds, and a more general investi- 
gation of the whole of the West Riding” This Society was j 
founded in 1870, and was reorganised on a broader basis in 
March 1872, and seems to be doing good work 

A cORBEsroNOENT Writes, asking information with reference 
to the etymology of the word aphu 

The following additions to the Brighton Aqutrium haic been 
made during the past week —Picked Dog(tah{/tcarU/ii':> it), 

Larger Spotted Dog fish stillan). Lesser do (SaUiiim 

canKula), Monkfish {A’iina sipmliiiti), Spotted Rays 
fiifti), Sharp-nosed do {A’/i/n Imtca), Streaked Gurnaids {Ingta 
/iH.d/ii), Grey Gurnirils (Tngha e-iiiioiri/as), Greater Wcevers 
(Irac/iVMS titaio), Ia;s<er tlo inpoa), titinmeous 

Dragonets (Calliotivmiis lyta), Lump Fish (< Mihplum lumpin). 
Sea Snail {Llpans o«/p«nrl,\ arrell’s llicnny {JiUnmipt (Ucant), 
Sand Smelts {Athu ina pftsbytn), Inrbot {K/wmlnn niaximus), 
Brdl (A'/ioml'Us /niir), .S.vil ITuhe {Khomhui putuiatux). Plaice 
(Meuronaixsplatissa), !• founders [IHmroneitfsjU ou), Sc)lcs(i,>/«j 
vuJgaru), Minnows (Lmxmiu pAnxintu), Tench ( TmiOTulptra), 
Masked Crab [Corystts casstvehmus), Tube Worms [Siipula 
(OiUarlupItcxUa), Sea Mice (ApkiaUle aculoUa), Sun Starfish 
(Solaster papposa), Meduerrancaii Corals [Balanopky/lux :trru- 
riiri), Golden Cup Coral (i9a/a«ii//4)'//i<r icV>«), Devonshire Cup 
Coral (Caryaphylha smithii), Sea-fingers (Alxyomum xUgdalum), 
Sen-anemones (various) 

The additions to the Zoological Society’s Gardens during 
the past week include an Indian leopard (/-I*/ farx/m), two 
Indian jackals (Cams aureus), presented by Capt llc-nry, a 
Malabar Squirrel (j'riKiur maxunus), presented by Mr White- 
side ) three Egyptian eats ftlss c/iaus (?) from Caslimer.-, pre- 
sented by Capt J J. Bradshaw ; two Egyptian geese (Chem- 
hpex apyptmea), presented by Mr H. W Pbornton , a haw- 
finch {Coecothraustes vulgaris), from the British Mes, presented 
by the Viscountess Downe ; four European Terrapins \Entys 
lutarta) and a green luard [Lacerta vindis, var Moiom/su). 
presented by I-ord A. Russell ; two blnck-handed spider monkeys 
if&/« »Mfiin<ic-ifr) ; a white-throate i Capuchin {Ctdm Aypa'cucus)', 
a blue-fronted Amazon {OAryse/is astma) ; a yellou -fronted 
Amazon (C. ochractphala), and an orange-winged Amazon (C. 
omoMtHua), from Cartagena; a crested agouti {/iasyproeia 
trufata) from Colon ; an alligator, and a red and yellow macaw 
{Ara eAUnfiera), fi-om Baranquilia; a golden eagle {Afuiia 
fAfyMAtiy), purchased j a bladder-nosed seal (Cystophora ens- 
Ma), from the North Atlantic, deposited. 


ON THE HYPOTHESES WHICH LIE AT 
THE BASES OF GEOMETRY* 

III —Application to Space. 

$ I —By means of these inquiries into the determination of 
the meamre relations of an « told extent the conditions may be 
declared which are necessary and sufficient to determine the 
metric properties of space, if we assume the independence of 
line-length from position and cxpressibilityof the line-element as 
the square roet of a quadric dilTcrential, that is to say, flatness in 
the smallest parts 

First, ihcy may be expressed thus : that the curvature at each 
point IS zero in three surface-directions , and thence the metric 
properties of s|iace are determined if the sum of the angles of a 
triangle is always equal to two right angles 

beoondly, if we assumi- with I'ULlid not merely an existence of 
lines independent of position, but of bodies also, it follows that 
the curvature is everywhere constant , nnd then the sum of the 
angles IS determined In all triangles when it is known m one 

Thirdly, one might, instead of taking the length of lines to be 
Independent of position and direction, assume ^so an independ- 
lence of their length and direction from pnsiUon According to 
this conception changes or differences of position are complex 
magnitudes expressible in three independent units 

— In the coarse o( our previous inqmnes, we first dis- 
tinguished between the relations of extension or partiiion and 
the relations of measuie, and found that with the same extensive 
properties, diffeieiit measure relations were conceivable ; we 
then investigated Uie system of ample suc-fixings by which the 
measure relations ol space are completely determined, and of 
which all proposiiioiis about them are a nccessaiy consequence ; 
it 1 ennuis to diseiiss the question how, in what degree, and to 
what extent these assumptions are borne out by experience. In 
this respect there is a rcsl distinction between mere extensive 
relations, and measu.e relations, in so iar as in the former, 
wheie tlic po sible eases form a diserete manifoldness, the declara- 
tions of experience arc indied not quite eertsin, but still not 
mneeurate , while in the latter, where the possible cases form a 
continuous matnfoldness, every determination from experience 
remains always luareiira c bo the probability ever so great 
that It IS nearly exaet This consideration becomes important 
In the extensions of these cmiurical detirmmations beyond the 
limits of uliscrv.Uioii to the uihmtely great and infinitely small ; 
since the htler may clearly become more maceuiate beyond the 
limits of observation, but not the former 

In the extension of space conslraction to the infimtely great, 
we must distinguish between unlmtnJultuss and inAmte exitnt, 
the forraci belongs to the extent relations, the latter to the mea- 
sure-relations That space is an tmbounde 1 three-fold inaniiold- 
ncbs, is an aasumpiion which is develoi>ed by every conception 
of the outer world , accoiding to which every instant the region 
of real (lerecptioii is coinjileted and the possible positions ol a 
sought object are constructed, and whitli by these appbcationa la 
for ever confirming itself. The unbtiuiidediiess of space possesses 
ui tins way a greater empirical certainty than any external 
exjxcrience. But Us infinuc extent by no means foUowa from 
tins ; on the other hand if we assume independence of bodiei 
from position, and therefore asciibe to space constant curvature. 
It must necessarily be finite provided this curvature has ever so 
small a positive value if we prolong all the geodesies starting 
in a given surface element, we should obtain an unbounded 
surface of constant curvature, x.e , a surface Which in a flal man)- 
foldness of three dimensions would take the form of a sphere, 
and consequently be hnite 

8 3 The questions about the Infinitely great are for the Inter- 
pretation of nature useless queitions. But this is not the case 
with the questions about the infimtely smaU, It is upon the 
exactness with which we follow phenomena into the infinitely 
small (hat our knowledge of their causal relations essentially 
depends. The progress of recent centuries in the knowledge of 
medianic* dejiemls sdmost entirely on the exactness of the con- 
struction which has become possible through the invention of 
the mfinitesimal calculus, and through the simple pnnciples dis- 
covered by Archimedes, Galileo, and Newton, and used by 
modern physic. But in the natural sciences which are still in 
want of nmple principles for such constructions, we seek to 
discover the csusal relations by following the phenomena into 
great minuteness, so far as the microscope permits. Questions 
(Contmusd from pazs 17 ) 
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curvature is everywhere constant, 
astronomical measurements that it cannot be diflerent from 
or at any rate its reciprocal must be an area m comparison with 
which tlie range of our telescopes may be neglected But if 
this independcuLe of bodies from position does not exist, we 
cannot di aw conclusions from metric relations of the great, to 
those of the infinitely small ; m that case the curvature at each 
point may have an arbitrary value m three directions, provided 
that the total curvature of every measurable portion of space 
does not differ sensibly from zero Still more complicated 
relations may exist if we no longer suppose the linear element 
expressible as the square root of a quadric differential Now it 
seems that the empirical notions on which the metrical determi- 
nations of space are founded, the notion of a solid body and of a 
ray of hght, cease to be valid for the infinitely small We are 
therefore quite at liberty to suppose that the metric relations of 
space in the mfinitely small do not conform to the hypotheses 
of geometry , ahd we ought in fact to suppose it, if we can 
thereby obtain a simpler explanation of phenomena. 

The question of the validity of the hypotheses of geometry in 
the infinitely small is bound up with the question of the ground 
of the metric relations of space In this last question, which we 
may still regard as belonging to the doctrine of space, is found 
the application of the remark made above , that iii a discrete 
manifoldness, the ground of its metric relations is given in the 
notion of It, while m a continuous manifoldnesi, this ground 
must come from outside Either therefore the reality which 
underlies space must form a discrete mamfuldness, or we must 
seek the ground of its metric relations outside it, in binding 
forces which act upon it. 

The answer to these questions can only begot by starting from 
the conception of phenomena which has hitherto been justified 
by experience, and which Newton assumed as a foundation, and 
by making m this conception the successive changes required by 
facts which it cannot explain Researches starting from general 
notions, like the investigation we have just made, can only be 
useful 111 preventing this work from being hampered by too 
narrow views, and progress in knowledge of the interdependence 
of things from being checked by traditional prejudices 

This leads us into the domain of another science, of physic, 
into which the obje>.C of this work does not allow us to go to- 
dsy. 

I’LAN of the Inquiry 

I. Notion of an // ply extended magnituile 

g I Continuous and discrete manifoldnesses Defined parts 
of a manifoldness are called Quanta Division ol the 
^ theory of continuous magmtude into the theories 

(1) Of mere region-relations, m which an independence 
of magnitudes fiom position is not assumed , 

(2) Of sue-relations, m which such an independence 
must be assumed. 

§ 2. Construction of the notion of a one-fold, two-fold, 
n-fold extended magnitude 

§ 3. Reduction of place-fixing m a given manifoldness to 
quantity-fixings. True character of on »-fold extended 
magnitude. 

II Measure-relations of which a manifoldness of « dimensions 
it capable on the assumption that lines have a length inde- 
pendent of position, and consequently that every line 
may be measured by every other, 
g I. Expression for the line-element. Manifoldnesses to be 
called Flat in which the hne-element is expressible as the 
square-root of a sum of squares of complete differentials 
{ 2. Investigation of the manifoldness of n-dlmensions in 
winch the line-element may be represented as the square 
root of a quadne differential. Measure of its deviation 
from flatness (curvature) at a given point m a given sur- 
face direction. For the determination of its measure- 
relations It IS allowable and sufficient that the curvature 
be arbitraiily given at every point m n suiface 
directions. 

I 3 Geometric illnstiation. 

S 4. Flat manifoldnesses (in which the curvature 'is every- 
where «• o) may be treated as a specwl case of mamfold- 
nesses with constant curvature These can also be defined 


os admitting an independence of n-fold extents in them 
from position (possibility of motion without stretchmg). 

{ 5. Surfaces with constant curvature. 

III. Application to Space. 

f i. System of facts which suffice to determine the measure- 
relations of space assumed m geometry. 

} 2 How far is the validity of these empirical determina- 
tions probable beyond the limits of observation towards 
the infinitely great ? 

{ 3 How far towards the infinitely small ? Connection 
of this question with the interpretation ol nature. 


1 /IE DE VELOPMENT THEORY IN GERM ANY* 

III 

( horology ot , tiu Geographical Dt Hnimtion of living Beings 
''PHI'- importance of the theory of Evolution docs not consist 
m Its accounting for this or that particular fact, but m its 
esplaming all biological facts collectively It is found to be 
confirmed in every detail by the mode of distribution of the 
various organisms on the surface of the earth. This distribution 
had already been studied by Alexander von Humboldt and 
It Schouw for plants, by Berghaus and Schmarda for animals. 
But previous to Darwin and Wallace, this study had produced 
only a collection of uiisystematised facts , Haeckel has attempted 
to create out of it a special science under the name of Chorology 

With the exception of the monocellular protoroa, which, on 
account of their simplicity, have been able to appear at the 
same time or at several times in differmt places , with the ex- 
ception also of sjiecies which owe thnr origin to a hybrid or 
bastard generation, and which it has been possible to reproduce 
m different circumstances wherever the parent species have pre- 
viously spread, it must be admitted that each of the other species 
b IS only been originated a single time and in a single place. 
But, once produced, they must, ns a consequence of the struggle 
for existence, and m virtue of the laws of population, or rather 
ot excess of population, lend to spread to the widest possible 
eslent Aiiiinnis and plants migrate as well as man, both 
actively and passu ely 

In the case of animals, which have, more than plants, freedom 
of movement, ac'ive migration plays the principal part. The 
more easy locomotion is m the case of any species, the more rapidly 
IS the Species bound to spread This is why birds and insects, 
furnished with wings, although referable to a less number of 
orders or natural CToups th.in other animals, yet present a very 
great diversity of species slightly distinguishable from one an- 
other , this IS to be ascribed to the tact that the facility with 
which they can move from place to place has subjected them to 
the modifying influences of the most varied localities After 
birds and insects the swiftest runners among the denizens 
of the land, the best swimmers among the inhabitants of the 
ivater have lieen subject to the widest extension. With regard 
to animals which are hxed or immovable while being developed, 
coi.ils, tubicolm, tiimcata, crmolMs, &c , they usually enjoy 
during their youth so much of the power of movement as admits 
of their displacement A great number of floating plants are 
also transported to great distances by water 

But the spread of a large number of plants and of certain 
animals can be explained only by a passive migration. The 
wind sweeps to great distances, sometimes over seas, eggs of 
small animals, sc^s, and sometimes even minute o „ 
this explains the well known phenomena of showers of fi 
These eggs, these seeds, these small organisms, somet 
fall mto the water, which transports them to sbll greater 
distances. Trunks of trees, which traverse the ocean under 
the direction of the currents, and those which the tempest 
hurls from the mountain tops, can carry with them, hidden in 
thjeijt interstices, in the moss or the parasitical plants with which 
they are covered, m the earth which adheres to their roots, in- 
numerable germs to be developed m new regions. The icebergs 
of the polar sea have landed foxes and bears even on the shores 
of Iceland and Bntam Birds, insects, mammals which are 
removed, carry with them thousands of parasites, microscopic 
tiemgs, eggs or germs. Man himself carries them about more 
abundant^ still along with the varied materials he employs for 
his works and his industry 

The fact of the distribution of certain species which cannot 
be explained by migration, either active or passive, may be 
accounted for by geological facts. In consequence of the im- 
* CoMinued from rol vU. p. 434- 
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perceptible but ttnceumg change of the level of the seas, m con- 
sequence of the phenomena of subsidence and elevation of the 
land, lands at one time united have been divided, watercourses 
which communicated have been separated, thus accounting for 
the fact that fishes of the same species are found in different 
rivers, that islands are tenanted by the same mammals as 
the continents, hngl.and has been united to Europe at two 
dlfTerent times , at a certain epoch our continent must havs been 
umt^ by land to N America The South-sea Islands art the 
remains of what was at one time a single land, so m the Indian 
Ocean land has at one time stretched along the South of Asia 
from Sunda to Africa , this gre.it continent which Sclater has 
called Jjmuria, on account ot the apes which were peculiar to 
it, IS probably the cradle where the human race was developed 
from the anthropoid apes Mr Wallace has proved tint the 
Malay 'Archipelago consisted of two entirely different parts one, 
comprehending Borneo, Java, and Sumatr.s, was uniltd to Asia 
by the peninsula of Malacca, while the other, comprehending 
the Celebes, the Moluccas, New (.fUinea,],the .S jomon Isles, i\.i, , 
was immediately attached to Australia 

Another cause which has favoured the dispersion of species 
all over the globe, was the uniformity of temperature wliu li pre- 
vailed up to the tertiary geological period Previous to the 
freezing of the pol ir regions, species found cvcrywhcri a climate 
equally warm and agri cable, favoui.abIe to migratnms in all 
directiniis , since that iieiiod, on the contrary, anew dilliviilty of 
existence has arisen, — organisms have to undergo acclimatisation , 
those which have the power of adapting themselves to the lower 
temperature of regions at a distance from the eau.ilor, have been 
transformed by selection into new species , uniih those winch 
hare found such adaptation impossible, have been compelled, 
under pain of extiiuiion, to remove to more favourable clinnles 
When, at a later period, occurred tint strange jihenomeium of 
which, as yet, no satishictory explanation has been guen— 
known as the Glacial Period, ainmils and plants were compelled 
to migiate anew , the living popii ation of the earth, condensing 
itseii between the tropics, a terrible struggle for exisltncc took 
place between the old inhabitants of these regions and those that 
fled thither for refuge , many species \ieie bound to disippcar, 
while many new ones h ere originated 1 here is still aiiol her ehoro- 
logical phenomenon which is to tic accounted for \iy the glacial 
period, VIZ , the resemblance of many of the mliabitunts of luoun- 
tuns to those of the Polar legions , ns those aiiiiiials ant those 
phnts are not found in the iiitci mediate countries, it is absuliitely 
n-fsss.iry to suppose a migi alion which, considering die habits 
of these creatures, could only have taken place at the ghcial 
epoch. It is probable that at this period the gentians, ihcs.ixi- 
finges, the Polar hare and fox, mhabifed the cemial pm of 
Europe, but as the tompeiatuie rose, some of these cieaiures 
retired towards the north, while the lemainder found a icfuge 
upon the summi s ol the European mountains 

When plants or animals migrate to new regions, they aic sub- 
jected to new conditions of existence to which they must idijit 
themselves. The new climate, new food, relations with new 
organisms, all this obliges the emigrants to submit to ino- 
difisalions under pain of annihilation, and, as a consequence, 
to form new varieties or new species , it is m these 
circumstances, in Get, that natural selection acts with 
the greatest intensity In ordin,iry circumstances, indi- 

viduals which have changed breed with indivdu..ls who 
have not changed, and the jiroducis of such crossings luve 
a tendency to revert to the primitive type , but when a migra- 
tion bks taken place, when modiHed iiulividiiaE are separated 
from the others by mountains or by se.as, they can no hunger 
interbreed, and this isolation insures the preservation of tlie 
newly acquired forms It is of course evident that these con- 
siderations apply only to speaes m which the sexes arc sejurate 
There still remain three other chorolagical phenomena winch 
furnish an important proof of the truth of the evolution tlieor^ 
There is first the likeness of form, the family resemblance which 
exists among the local species characteristic of each region, and 
the extinct and fossil species of the same region , in the second 
the no less striking family resemblance which exists among the 
Inhabitants of certain groups of those of the neighbouring con- 
tinents, whence the population of these islands must have come; 
and lastly, the special character pres-nted by the collective fiana 
and flora, of the islanda All the facts adduced by Darwin, 
Vfallac*,* and Montz Wagner,t as well as all those other facU 
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which geographical and topographical dispersion of otghnlsMl 
present to us are simply and completely explained by thh theory 
of selection and migration, while it would be impossible to 
explain them without it. 

Pahrontology 


Thanks to the theory of evolution, the natural classification of 
animals and plants, which was previously only a record of names 
for arranging the different forms m an artificial order, or a record 
of facts expressing summarily the degree of resemblance among 
them, tends to become the genealogical tree of organisms. 
In order to construct it the student has only to combine the 
data furnished by the three parallel developments referred to 
above— the paheontological development, the embryological de- 
velopment, .and the systematic development in the order of per- 
fection or of comparative anatomy The writer Jin the Rhut 
Sctfnhfiqut here gives a table presenting a view of the geological 
and palieontological doctrines of Haeckel Between the stages 
generally admitted by geologists, Haeckel intercalates others 
which he calls inferior or intermediate stages m relation to the 
superior stages Haeckel accepts completely the system of gra- 
dual and continuous evolution as propounded by Lyell, and re- 
jects the system of suilden catastrophes which has been advocated 
liy Cuvier and his dtsuplcs He places the probable appearance 
of roan in the Miocene, and his certain existence m the Pliocene. 
Many atlcmpts have been made to determine approximately how 
many thousand years each geological period has lasted ; these 
conjectures are pnucipally framed on the relative thickness of 
the different beds The total thickness of the ArchseoHthic or 
Primordial beds, m which Haeckel includes the Laurentian, Cam- 
brian, and Silurian, is 70,000 ft , that of the Primary, from the 
Devonian to the Permian, 42,000 ft , that of the Secondary, 
15.000 ft, , that of the Tertiary, 3 000 It , while the thickness 
of the beds of the “ AniliroDolithic ” or Quaternary age is only 
from 500 to 700ft Prom these figures, the following relative 
duration of the successive ages may be deduced — 


Piimordial Age 

Secondary „ 
Tertiary „ 
Quaternary ,, 


536 
32 I 
" 5 
4.3 


Thus the Piimordial age has existed longer than the other four 
pul togethci As to the number of centuries or of millennium* 
necessai y lor the deposition of one bed only one foot thick, that 
depends on circumslaiicu so variable that it is impossible to give 
any measuie it is longer in the depths of mid-ocean, m the 
beds of very long rivers, in lakes which receive no affluents j it II 
shorter on the sea-margms, at the months of great rivers whose 
course is long and straight, m lakes which receive many tributary 
streams It results from such considerations that every estimate 
of the duration of a geological epoch must be relative. 

It will be necessary, moreover, to take into consideration, 
elevations and depressions of the ground, which, according to 
Haeckel, will be alternative, and will correspond to the mmera- 
logical and palieontological differences which exist between 
two systems of beds and between two formations of these systems. 
When a certain region, after having rcmaineil for many thousand 
centuries beneath the water, emerges fora certain tim*. and is 
again submerged, it will be readily admitted that the bed which is 
deposited aftei such an interval ought to present characteristics 
different from those of the lower betl for time is bound to 
accomplish change of all organic and inorganic conditions. This 
theory has been disputed by Huxley, who finds it inconsistent 
with the existence of a large number of beds, in which are found 
united o^mc forms, holding a middle place between those of 
adjacent formations, the English naturalist adduces, for example, 
the ^ds of Saint Cassian. in which are found mmgled the forms 
of the primary and secondary formations 

It is certain that even yet our knowledge of palseontology is 
very imperfect, and far from enabling us to write, with anything 
like exactness, the histore of the production of otgamc SMcies? 
We know with what difficulties this study ts surrounded. The 
fossil remains of the most remote ages appear to have been 
destroyed by the great heat of the lower beds in which they were 
deposited .fiiwoPB Canadtme is the only fossil which has hitherto 
been found m the formations of the Laurentian ; while 
the beds of carbon and of crystallised lime (graphite and marble) 
give iu the assurance that in them have exlited animal and 
ratable petrifactions. Another difficulty lie* In tha fact that 
hitherto the field of geological exploration has re- 
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stricM. Oiitadc of Eofcland, Gcnnany, and France, very few 
fonnattona have been aerloasly studied ; almoat the onl^ succeaa* 
fttl explorations have been m railway cuttings One indication 
of what maybe discovered elsewhere is furnished by the remarkable 
petrifactions which have resulted from some researches prosecuted 
in Africa and Asia, m the neighbourhood of the Cape, and on 
the Himalaya forms have Men discovered which fill up im- 
portant gai» in paleontological classification. It must be remem- 
bered also that only the hari and sohd parts of organisms have 
been preserved, that entire forms, such as the Meduse, shell-less 
molluscs, many articulata, nearly all worms, could leave no trace 
behind. The most important parts of plants, the flowers, have 
completely disappeared. Moreover, terrestrial organisms have 
been petrified only in accidental instances, where they have fallen 
into the water and been covered with mud , it is not to be won- 
dcred at then if the number of fossils of this kind is relatively 
much less considerable than that of those kinds which have in- 
habited the sea or fresh water This explains also the appa- 
rently strange fact that of many fossil mammals, especially tliose 
of the secondary, we recognise only the lower jaw This arises 
from the fact that that bone is easily separated from the dead 
body , while the rest swims on the surface of the water and is 
carried to the bank, the jaw falls to the bottom, and is buried in 
the mud, where it is petrified The traces of those which have 
been found in different beds of sandstone, and especially in the 
red sandstone of Connecticut, lielong to organisms whose bodies 
are entirely unknown to us, and prove that we are far from pos- 
sessing remains of all actual forms What gives us reason to 
think that an immense number must remain unknown is the fact 
that of those whose fossil remains we possess, only one or two 
examples have come to light It is only ten years since a bird 
of the highest importance was discovered in the Jura , till then 
no intermediate form was known between the birds proper and 
reptiles, which are, nevertheless, the class most closely related 
to the former Now this fossil bird, which possesses the tail, 
not of an ordmary bird, but of a lirard, confirms the hypothesis 
that birds are descended from the saunans A couple of small 
teeth which have been found m the Keuper of the Trias are, up 
to the present, the only proof that mammals have existed from 
the Tnassic period, and that they did not appear only in the 
Jurassic period, as was previously believed 
Fortunately we are able to supplement the insufficient data of 
palaNintology by those of embryology, since individual dcvtlop- 
ment is, as it were, a reproduction or recapitulation brief and 
rapid, by means of heredity and adaptation of the development 
of species Embryology is especially valuable for the light 
which it throws on the more ancient forms of the primordial 

f ienod , by it alone do we learn that these primitive forms must 
lave been simple cells, similar to eggs , that these cells, by their 
segmentation, their conformation, and their division of labour, 
have pven birth to the infinite variety of the most complicated 
organisms 

To the valuable data respecting the relations of organisms 
furnished by palaeontology and embryology must be added those 
derived from comparative anatomy. When organisms, whose 
exterior u very different, resemble each other m their interior 
construction, we may conclude with certainty that this resem- 
blance IS due to heredity, while the differences are a result of 
adaptation. If, for example, we compare the limbs or extremi. 
ties of different mammifets, the arm ol man, the wing of the liat, 
the anterior members of the mole adapted for digging, those of 
other mammtfers made for leaping, climbing, or lUiming , if we 
consider, besides, that in all these members variously formed, the 
ume bones are found, equal In number, m the same place, dis- 
posed in the same manner, ate we not fveed to admit the close 
relationship of organisms? This homology can be explained 
only by heredity, by descent from common ancestors And to 
go still further, if we find m the wing of the bird, m the 
anterior members of reptiles and amphibia, the same bones as 
ID the arms of man, or in the anterior limbs of other mammifers, 
can we not aflirm with ceitamty the common descent of all 
these vertebrate ammals 7 


SCIENTIFIC SERIALS 
Ottan NirMtuiys, May.— The first paper m this number u an 
article on Mexico, by Mr. Maurice Kmj^ley, aeeompai^d by ji 
map showing the course of the Vera Cruz and Mexico l^lway. 
This IS followed by a very mteresting article on " Bailway Com- 
munioation between Loaam and Caleutta,” with a map iht>wb||[ 


the proposed line from Ostende, by Vienna, Constantinople, 
Diabeker, Herat, Cabul, Lahore, Delhi, Cawnporc, and Cal- 
cutta By this route the land journey would amount to 6,336 
miles, with only 73 miles of sea, which could he accomplished 
in 214 hours, or about 9 days , while by the present shortest 
route, the sea journey amounts to 3,941 miles, and the time 
taken is 492 hours, or upwards of 20 clays Dr. Robert Brown 
contributes a paper entitled “ A Cruise with the Whalers in 
Baffin’s Bay,” which is followed by “ Notes on Mr. Stanley’s 
Work,”byCapt R F Burton, in uliich that gentleman points 
nut several things in Stanley’s book that he thmks .ire capable 
of amendment Burton thinks Stanley “ wants only study and 
discipline, to make him a first-rate traveller ” This is followed 
by a very valuable paper on “The Steppes to the North of 
Bokhara,” by A Vambery Then follow the usual reviews, 
notes, reports of societies, &c. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, May 1 — Dr Odiing, F R S , president, 
in the chair — Dr H Sprengel, “ On a new class of explosives.” 
give an account of some n< w explosives consisting of two liquids 
intxplostve by themselves, but which when mixed and fired with 
.1 detonating charge aic aseffective as nitroglycerine — Prof Abel 
of the Royal Arccnal, Woolwich, drew attention to the great 
difference produced by variations in the mechanical state of the 
explosive — On Xirconm, by Mr J B Hannay — On Pyrogallate 
of lead and lead salts, by Mr W H Deenng 

Royal Horticultural Society, April 16 — General meeting, 
Sir Coults Lindsay, Bart , m the chair The Rev M J Berkeley 
commented on the plants exhibited, and remarked that the unused 
archways of railw.ays might lie profitably employed for the produc- 
tion of mushrooms — Mr W A Lindsay (the secretary) emime- 
I ited the concessions which the t nuncil had made for this year to 
Her Majesly’scommissioners for the hvhibition, including a passage- 
way across the gardens the society would receive m return the 
sum of 1000? — Scientific committee--Prof Westwood, h L S , in 
the chair The Rev M J Berkeley commented on an article 
m the recent number of the journal of the Royal Agricultural 
Society on the injury suffered by horses fed upon mouldy oats 
There was an evident error with respect to the fungus figured as 
Aspergillum (sic) which was clearly the common bread-mould 
[scophera Mucedo With respect to the diseased coffee-plants 
from Natal brought forward at the last meeting he was disposed 
to think that cimialic conditions were the cause, of their malady 
The differences between the summer and winter temperatures 
had been too slight to check the giowth of the coffee trees. 
There are often three flowerings instead of one, or at all events 
two It seemed on the whole probable that growth was over- 
estimated, and that, consequently, when the drought came, the 
plants were unable to support it There was a minute immature 
black fungus, which might be referred to Depazta, on the twigs. 
Vrot Thisclton Dyer read a letter addiessed to Dr. Hooker 
from Dr Henderson in charge of the Calcutta Botanic Garden, 
ilescribmg the disease of the opium popjiy Tins appeared to lie 
favoured by moist wea'her, and the plants affected were infested 
with Perouospoia arhnresitns, and also with a fiingus'(which Mr 
Berkeley identified ns Afairospot turn cAniautAi, a peculiar form 
of Cladosponum herbarum ) The jilaccs .attacked were black, 
and the disease progressed from below, upwards If the plant 
has not flowereil when attacked, it never does to , but if it is on 
the point of flowering the sepals, petals, and stamens, do not drop 
off as they would do in healthy plants The effect of guano, even 
m very small quantities, was remarkable in increasing the crop 

Institution of Civil Engineers, April 29 — Mi T 
Ilawksley, president, in the chair --“On the Rigi Railway,” 
by Dr William Pole, F R.S , M Inst C K The object of this 
railway was to convey passengers to the top of the Rtgi, a 
mountain near Lucerne, from which there was a view so cele- 
brated as to attract large numbers of visitors in the summei 
months. The line commenced at ViUnau, on the Lake of Lucerne, 
and was about four miles long. The works are mostly formed 
bjr cutting and benching on the rocky slope of the mountain 
'1 here was but one short tunnel, and only one iron bndge over a 
ravine. The gauge was 4 feet 8^ inches 

Glasgow 

Geological Society, April 10— Mr John Young, vice- 
president, m tRe chair —The chairman exhibited a specimen 
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of carboniferou limestone from Braidwood, near Car* 
Juke, , containing In great abundance the tests or shells of a 
species of Fonuniniiin, Satamina cartm Similar organisms 
had been found In a limestone from the Elf Hills, Northumber* 
land, and described by Dr H B Bmdy in 1871 They had 
also been found once or twice m the limestones of the east of 
Scotland, but so far as he was aware, this was the first instance 
in which it had been recognised in the limestones of the Lanark- 
shire coal field. — Mr J Thompson, F C S , read a paper which 
he had prepared in conjunction with Mr. Henry Gaunter, on 
the geology of the neighbourhood of Stornoway, island of I ewis. 
The authors briefly described the relations of the gneissiL or 
Laurentian rocks to the Cambrian strata of the island The 
junction of the two formations is seen m the bed of a small stream 
that flows into the sea in the harbour of Stornoway , also m 
Garabost Bay, about seven miles to the east. The 1 aurenltans 
dip N.W., while the lower members of the Cambrian dip at an 
angle of 23* to the N E These beds have been termed by Sir 
R. Murchison, Upper Cambrian. The authors next described 
the wore recent deposits of the island, beginning with the tioulder 
drift, with Its transported striated erratics, all of which belong lo the 
Laurentian system, and are traceable tr the west and north-west. 
They then referred to ihe gravels and drift sand which overhe 
the remains of an extensive Mil of peat seen in Stornoway Bay, 
where it attains a depth of I $ feet At the lower extremity of 
this bed, and only seen at extreme low tides, nrc numerous 
slumps of trees of considerable dimensions, the root* of which 
rest upon and pass down through a bed of clay which forms the 
subsoil h rom this it would seem tliat there has been an exten- 
sive subsidence of the island at a comparatively recent period, 
and that the climatal conditions must have been very different 
during the time when such trees grew from those which prevail 


Academy of Sciences, April 28 —M de Quitrefagcs, 
president, 111 the chair — 1 he following papers were read — On 
the actions produced in capillary spaces by molecular attraclions, 
by M. Bee (Ucrcl The author described the various results 
producetl by inserting solutions contained in cracked vessels into 
other vessels containing solutions capable of producing precipi- 
tates in thiin, e banc mfrate and potassic sulphate After a 
few days the solutions communicate by the crack and decinc 
curren's are started. — On the heat disengaged by the reactions 
between the alkalis ami water potassic and sodic hydrates by 
M. Bcrthelot The tcsulls obtained lead the author to suppose 
that there is apoiassic hydiate intermediate between thcordinary 
fjfwd and crystallised hydrates —On the combinations pwduced 
1|f tilt electric discharge between marsh gas and tarlHinic anhy- 
dride, and between carbonic oxideand hydiogen, by MM F and 
A Thenard — On certain particular spectroscopic ol^rvaiions 
by F ather A Secchi —On the application of the pamlynamometer 
to the measurement of the work performed by a steam engine, 
by Af G. A Him.— On the application of the mathematical 
theory of elasticity to the study of articulated systems formed by 
eiistic rods, by M Maurice Levy.— On the composition of the 
thermic mineral waters of Vichy, Bourbon I’ArcbambauIt. and 
Neris, as regards those substances which invariably exist m 
water m minute proportions, by M de Gouvemain —An exami- 
nation of the diftercnoc produced m the spectrum of chlorophyU 
by different solvents, by M. J Chautard -On the unwhol^m* 
nature of the Versailles water supply, by M E Decaime —On 
the awakening of the Phylloxera in the month of April 1S71 bv 
M Faucon — On nebulm diu-nv..r«l f. 


rimental study on the phenomena of mortification nnd putrefho- 
tion as they occur in the living body, by M. Chauvean.— On the 
geology of Mount Leberon, by M. A. Gaudry, 


THURSDAY, Mav S 

Roval Society, at 8 10 — Coninbutioiw to ihc Study of the Emuit Anne- 
tides ot the older Pslwosoic Rocks Prof Alleyne jfrcholion — Resesrchei 
in Spectrum Analysis m Connection wiih the Spectrum of the Sun i 
Norman ^/xjkycr —The Action of Light on the Electrical Reeistance of 

Mathematical Society, at S —On Bicursal Curvet and Plan of a Curve, 
tracing Apparatus Prof Cayley —On an apphcalion of the Theory of 
Ulltcii™l Curves M Hermue 

SoaxTY OK Antiquaeies at 8 30 

Royal Institution, at 3 —Light Prof Tyndall. 

7 ?^ K. Mav 9. 

Roval Institution, at 3 —A Fortnight in Asia Minor . Mr. Grant Duff, 


Roval Institu tion, at 3 —Or me Prof Odling 
MONDAY, May is 
Royal GaoGRArHicAL Society, at 8 30 

Lonuon iHSTiruTlov, at 4 — Flefnenuiry Botany Prof Ecnlley 
lUESDAY May 13 

Roval Institution, ai 3 -Roman History and Architecture: J H. 
Parker 

PitoTOCKAPiiic Society, at 8 —On instantaneous Laadsenpe Photography , 


Society OK Arts, at 8 — Impiovemcnts m R>Bes Capt O'Hea. 
Gboloc.icai Society, at 8 —Notes on Struciiirc m ihe Chalk of Ihe York 
shire Wolds J R Mortimer - On the gentis Pataocoryne, Dunesn and 
Icnkins, and 11s affiniiies Prof P Mart'll Duncan —On Plalysiafwn 


lenkins, and 11s affimiies Prof P Mart'll Duncan —On /’/nCviKigN** 
KltriKefknlum and Paliroifma r /rir.w, Egerlon- Sir Philip de M 
Grey bgertou —On a new genus of bdiirian Aster dec . Dr Thomas 

Archauilcoical Association, at 8 —Anniversary 
London Institution, al 7 — Paptr and Discussion. 

Society 01 Teikoksiii KNCiNEexs, at 730— On the Block System of 
Working Railways W H Preece and Upt Mallock. 

PHURiDiY, Mav 15 

Roval Sotintv, at 8 30 

CiiBMicAi Society, it 8 —On Isomerism Dr H E. Armstrong 


ENOltSH—CometT Tads no longer a Mystery TAR (Reeves aud 
Son) -M.. iwaI lor Medical Officers of Health L Smith (Knighi & Col 
—Mancheiter Science Lectures, 1871-73 3rd Senes J Hcywood&Co — 
Tropiul World New bdmon Dr G Hartwig (Longman-) —Ihe Llle of 
von lIumlEiIdi, Vols 1 aiHl 11 Bruhns, translated by Ussell (Longmans 1 - 

i^iiiiiT H-i^y of''tei; hofei'emiV li’^c&pa st^'V’i!:: 

Society for proraoung Chn-iian Knowledee) -The CinSe ul the C«rJo,! 
among Ihe South Sea Islands, 1863 J C Brenchlcy (Longman-) 
roaeiCN.-Zeitschr>'i fur Biologte, Part i, Vol lx -Zook>gl«d,e Botan- 


the awakening of the Phylloxera in the month of April 1S71 bv 
M Faucon —On nebulae dixcovered and obaerved at the Mai^ 
scilles obserrotory, by M. E .Stephtn.-On chamctenstics fo 
lUe theory of conics, on planes, and in epace, and on second 
order surfaces, by M ilalphen — On (he vapour emitM at the 
same temperature by the same body m two states, by M I 
Moulier.— On the spectrum of erbia, by M. Lecocq de Boubaul 
dran. The author has found that erbia and erbic phosphate 
give, when heattsd, different band spectra, of which the author 
exhibited plates and tables. These spectra he has carcfullv in- 
vestigated, and finding it impossible to attribute either of »i-Bm 
to anolher body, he concluded that they were bith due to 
erbium in different states of combination —Observations on M 
da MoncelV late note on the histonr of the sUent discharge, by 
M. Am Thenard.- On the Manofactute of ammonic sulphate 
from nitro^ous waste products, by M, L’Hote.— On the con- 
ritooni of formation of extra silicioiui pig in blast furnaces, br 
M. S. Jordan. Exfienments on the effects of dynamite 
MM- Roux and Jarrou. —On necrobiosis and gangrene, an expi 
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A VOICE FROM CAMBRIDGE 
II. 

O ■'HE questions raised by the Cambridge Memorial to 
A which wc referred last week are so important that 
no excuse is necessary for recurring to them. In the 
first place it may be remarked that the answer of 
Mr. Gladstone to the Cambridge memorialists, is quite 
such as any reasonable man might have looked for. 
University reform is not at present a political question 
in the vulgar sense of that word. The heart of the 
masses is not stirred by proposals concerning the tenure 
of fellowships The leligious element, or rather the sec- 
tarian element, has now been largely eliminated from the 
matter , there remains scarcely anything at stake save 
the interests of learning and fcience , and these, as we 
know, are things of very little value m the eyes of the 
present Government. 

The more one looks at the matter the more it is 
difficult to see whit good the Cambridge Reformers 
expected to result from their respectable document. 
No fault can bo found with the propositions of the 
memorial so far as they go. They are just such sound 
steady-going sob'.i proposals as would naturally come 
from a body of quiet moderate officials who, on the 
whole, content with the general state of things, dcsiicd 
to see some practical amendments introduced, but 
dreaded to agitate, had a wholesome fear of radical 
changes, and above all, were not clear about the broad 
features of the necessities which have to be met, or of 
the changes which have to be brought about 

Until the public mind, to say nothing of the Univer- 
sity mind, has gained some clear definite notions about 
the functions of a University, all attempts at reform must 
be partial or complete failures 
The prevalent theories concerning the office of a Uni- 
versity may be put in three categories 
The first regards the University as an ecclesiastical 
nursery. This was the original view, but now-a-days is 
passing out of mind, though tenaciously clung to by some 
resident members at either University. It only needs to 
be mentioned to be dismissed. 

The second looks upon Oxford and Cambridge as 
places where the young Tartars of modem English society 
are covered with a varnish of “culture,” and pohshed 
into gentlemen. Dr. Lyon Playfair said in the House 
the other day that the Scotch University taught a man 
how to make a thousand a year, the English University 
how to spend it ; and in saying this he simply put into 
forcible language the ideas which are prevalent among 
many members of the Universities. They distinctly and 
emphatically discard the idea that it is the duty of the 
University to equip a man for the struggle for a livelihood, 
to train him for business, for the arts, for the professions. 
Their token is “culture,” not culture in the sense of 
higher learning, but m the sense of personal varnish, m 
the sense of a mental equipment which does not pay, and 
which is of no use to the owner in practical hfe, which is 
a luxury and not a need, a sort of evening dress of the 
mind, which maybe ornamental under the artificial lights 
No. 18s— Von. viH. 


of society, but is dl suited for every-day work Now this 
sort of culture is not much sought after , for by hard- 
headed fathers whose sons have to get or to keep their 
living by their own exertions, it is sought for less and less 
year by year. The advocates of the view we are dealing 
with see this very clearly, and accordingly they contend, 
very logically, that since the world does not care greatly 
for this kind of culture, and will not send its sons to a 
University for that only, some other inducements must be 
provided. And these are found in the prize fellowships, 
more especially m the non-resident fellowships. A lad of 
parts whose friends would not send him to Oxford simply 
to gam that liberal education, ‘'which softens the cha- 
racter and prevents its being strong,” goes there because 
by show of possessing that culture which he despises or 
even hates, he gams a good round sum of money which 
it IS worth his while to waste three or four years m 
getting. 

1 he third view, which at present has but few advocates, 
teaclies that the University is a place where anyone and 
everyone may be trained for any and every respectable 
path of life, and where at the same time all the interests 
of higher learning and science are cared for. The advo- 
cates of this view say, Do not bribe men by fellowships to 
come to a University from which they will go carrying 
with them a very little learning, and that for the most 
p irt useless, and an artificial culture of doubtful value. 
Make It worth their while to come to the University, teach 
them there what they want to be taught, tram them there 
as they desire to be trained, and there will be no need to 
bribe them with fellowships. They will then come to 
Oxford and to Cambridge as they are now going to 
Owens College, to London, to Newcastle, and to Ger- 
many Take care at the same time that the teaching bo 
not narrow and professional, broaden it with the diligent 
I nurture of higher learning and science, and then there 
will be every hope of seeing true culture and useful edu- 
cation going hand in hand Let the youth of the 
University have the opportunity of seeing the master- 
minds of the age at their work, so that they may be 
inspired by them to the highest reaches of thought. 

It appears to us that many of those who signed the 
Cambndge memorial had no clear ideas as to which of 
the above views they adhered , and hence the uncertain 
sound of their trumpet. Apparently the document was 
I so loose that supporters of all three views signed it con- 
scientiously ; no wonder it fell without effect 

It is unnecessary for us to say that the third view we 
have mentioned is one which we ourselves support The 
real difficulty lies in this, how to change the old Univer- 
sities to suit these new views, how to ring out the old 
ccclcsiasticism and false culture and ring in useful training 
with high science and deep active learning and re- 
search. The difficulty of this task cannot be exaggerated 
Long years of misrule have left suckers of jobbery, like 
bindweed in an old garden, which come up refreshed 
with every stirring of the soil. There is a mass of power- 
ful conservatism which has to be striven against. There 
is a careless public and a still mote careless Government 
which has to be roused. There are plenty of difficulties 
in the way. If the mcinoriallsts really have the reform 
of the old universities at heart, they will cease to memo- 
rialise feebly a feeble administration, and search dili- 
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gently for some broad scheme of reform which may be 
introduced without danger, which will render all fellow- 
ships unnecessary, which will at once provide for the pro- 
fessional student and the original investigator, and that 
in such a way that an ignorant Parliament shall have no 
excuse for tampering with it. And if they do this quickly, 
they may do it before the Association for Academical 
Organisation has begun to stretch its limbs 


LONGMANS' TEXT-BOOKS OF SCIENCE 
Elcctnaty and Mngntttsm By Fleemmg Jenkin, 
F.R SS L and E , M I C Is., Professor of Engineering 
in the University of Edinburgh. (London Longmans 
and Co , 1873 ) 

T H E author of this text book tells us with gre.at truth 
that at the present time there are two sciences of 
electricity — one that of the lecture-room .and the popular 
treatise, the other that of the testing-office and the 
engineer’s specification The first deals with sparks and 
shocks which are seen and felt, the other with currents 
and resistances to bo measured and calculated The 
populaiity of the one science depends on human 
curiosity , the diffusion of the other is a result of the 
demand for electricians as telegraph engineeis. 

The text-book before us, which is the work of an 
engineer eminent in telegraphy, is designed to teach the 
practical science of electricity and magnetism, by setting 
before the student as early as possible the measurable 
quantities of the science, and giving him coinplac in- 
structions for actually measuring them. 

“ The difference between the electricity of the schools 
and of the testing office has been mainly brought about 
by the absolute necessity in practice for definite measure- 
ment The lecturer is content to say, under such and 
such circumstances, a current flows or a lesisiance is 
increased The practical electrician must know how 
much resistance, or he knows nothing ; the difference is 
analogous to that between quantitative and qualitative 
analysis.” 

It is not without great effort that a science ran pass 
out of one stage of its existence into another. To 
abandon one hypothesis in order to embr.ace another is 
comparatively easy, but to surrender our belief m a mys- 
terious agent, making itself visible m brillunt experi- 
ments, and probably capable of accounting for what- 
ever cannot be othei wise explained , and to accept the 
notion of electricity as a measurable commodity, which 
may be supplied at a potential of so many Volts at so 
much a Farad, is a transformation not to be effected 
without a pang. 

It IS true that m the last century Henry Cavendish led 
the way in the science of electrical measurement, and 
Coulomb invented experiinental methods of great pre- 
cision. But these were men whose scientific ardour far 
surpassed that of ordinary mortals, and for a long time 
their results remained dormant on the shelves of libraries. 
Then came Poisson and the matliematicians, who raised 
the science of electricity to a height of analytical splen- 
dour, where it was even more inaccessible than beftwe to 
the uninitiated. 

And now that electrical knowledge has acquired a 
commercial value, and must be supplied to the telegraphic 


world in whatever form it can be obtained, we are per- 
haps in some danger of forgetting the debt we owe to 
those mathematicians who, from the mass of their unin- 
terpretable symbolical expressions, picked out such terms 
as “ potential,” “ electromotive force ” and “ capacity,” re- 
presenting qualities which we now know to be capable of 
direct measurement, and which we are beginning to be 
able to explain to persons not trained m high mathe- 
matics 

Prof. Jenkin has, we think, made great progress in the 
important work of reducing the cardinal conceptions of 
electromagnetism to then most intelligible form, and 
presenting them to the student in their true connection. 

Tlie distinction between free electricity and latent, 
bound, combined, or dissimulated electricity, which 
occurs so frequently, especially in continental works on 
electricity, is not, so far as we can see, even alluded to in 
these pages ; so that the student who takes Prof. Jenkin 
as his sole guide will not have his mmd infected with a 
set of notions which did much harm in their day. On 
the other hand, terms which are really scientific — the use 
of which h.is led to a clearer understanding of the 
subject— are carefully defined and rendered familiar by 
well-chosen illustrations. 

Thus we had that men of the most profound scientific 
acquirements were labouring forty years ago to discover 
the relation between the nature of a wire and the strength 
of till, current induced in it By the introduction of the 
term “electromotive force” to denote that which produces 
or tends to produce a current, the phenomena can now 
be expLuned to the mere beginner by saying that the 
electromotive force is determined by the alterations of the 
state of the circuit in the field, and is independent of the 
nature of the wire, while the current produced is mea- 
sured by the electromotive force divided by the resistance 
of the circuit. To impress on the mind of the student 
teims which l^ad him in the right track, and to keep out 
of his sight those which have only led our piedecessors, 
if not ourselves, astray, is an aim which Prof. Jenkin 
seems to have kept always m view. 

To the critical student of text-books m general, there 
may appe.ar to be a certain want of order and method m 
the first part of this treatise, the different facts being all 
thrown into the student’s mind at once, to be defined and 
arranged m the chapters which follow But when we con- 
sider the multiplicity of the connexions among the parts 
of electrical science, and the supreme importance of never 
losing sight of electrical science as a whole, while en- 
gaged m the study of each of us branches, we shall sec 
that this little book, though it may appear at first a mighty 
maze, is not without a plan, and though it may be diffi- 
cult to determine in which chapter wo aic to look for any 
particular statement, we have an excellent index at the 
end to which we may refer. 

The descriptions of scientific and telegraphic instru- 
ments have all the completeness and more than the concise- 
ness which we should look for from a practical engineer, 
and in a small compass contain a great deal not to be 
found in other books. The preface contains an outline of 
the whole subject, traced in a style so vigorous, that we 
feel convinced that the author could, with a little pains 
bestowed here and there, increase the force of his reason- 
ing by several “Volts," and at the same time dimmish by 
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an “ Ohm " or two the apparent stiffness of some of the 
paragraphs, so as to render the book more suitable to the 
capacities of the “ Microfarads ” of the present day. 


ZOOLOGICAL MYTHOLOGY 
Zoolojrical Mvtholo^y; or, the legends of Animals By 
Angelo De Giibernatis, Professor of Sanskrit and Com- 
parative Literature 111 the Istituto di Studii Superiori 
e di Perfe/ionamcnto at Florence. 2 vols. (London 
Trubner and Co , 1872 ) 

T he claims which these volumes make to our con- 
sideration as students of Nature is that their stones 
of birds, beasts, and fishes .ire treated as being Natural 
History, not indeed in .an ordinary, but m an extra- 
ordinary sense It is asserted that they arc descrip- 
tions in mythical l.ingu.ige of the great phenomena of the 
earth and sky. To no small extent this assertion is in- 
disputably true In ancient poetry or story, it often 
happens that the teller of a myth incidentally lets us 
know what his underlying meaning is. Thus many a 
passage from the Vedi shows that the minds of that 
poetic r.ice of herdsmen, the ancient Aryans, were so 
moulded to the dominant ideas of the pasture and the 
stall, that they saw throughout all heaven and earth the 
analogues of their beloved herds The winds chasing 
the clouds seem, to their fancy, bulls rushing among the 
cows The sky is a benelicent cow, giving ram for milk 
Indr.i, the Heaven-god, is a bull of bulls, whose horns 
are the thunderbolts, who smites in storm the mountain 
cavern where the cloud cows are imprisoned, and sets 
them free. The sun m.ay be fancied a herdsman, as in this 
ancient Vedic riddle “ I have seen a shepherd who never 
set down his foot, and yet went and disappeared on the 
roads , and who, taking the same and yet different roads, 
goes round and round amidst the worlds ” Horses, too, 
as we moderns know by the, classic chariot of the sun, 
figure in mythic astronomy. Prof. De Gubcrnatis gives 
us the beautiful little Russian nature-tale of the maiden 
Basilica, who, on her way to the old witch’s house, sees a 
black horseman all in black on a black horse, and then 
night falls , then she sees a white horseman on a white 
horse, and day dawns , then a red horseman on a red 
horse, and the sun rises The story has been told already 
in England, but deseives telling agiin for its absolute 
certainty of meaning, which h.irdly requires the old witch’s 
explanation that the black, white, and red horsemen are 
mythic personifications of night, day, and sun. If, then, 
we meet with stones very like unqu^tionable nature- my ths, 
there is a strong case for the mythologists who say these 
stories are also nature-myths, whose original meaning 
has been forgotten, so that they h.ave fallen into the 
state of mere fanciful tales. Thus, m an Esthonian 
story quoted by our author, this same notion appears 
of the three horsemen who are personifications of the 
great periods of light and darkness. The hero comes to 
deliver the princess from the glass mountain where she 
sleeps, and he comes dressed first m bronze colour on a 
bronze-coloured horse, next in silver on a silverigcoloared 
horse, and lastly m golden garb on a golden horse. This 
certainly looks like a story suggested by the victorious 
noonday sun coming at last with glowing rays to accom- 
plish the task he had failed to perferm in d^rkneu or 


twilight, to deliver the Spring from the icy fortress of 
Winter, or, as our nursery talc has it, to awaken the 
Sleeping Beauty m the Palace where the spell of Winter 
h.is bound her and hers in numbness and silence. VaUat 
<}uantum. 

The scientific study of mythology will be adv.rnced by 
the collection of mythic eptsoiles made with extr.aordmary 
earning by Prof Dc Gubernatis It is a museum of 
m iterial, and a good many of the author's ration.alisations 
of old legends seem plausible For instance, he adds 
new versions to the group of tales (to which belong “Tom 
Ihumb” and “Little Red Ridinghood”) in which the 
night IS dramatised as a wolf or other monster, which 
swallows and afterwards releases the hero who represents 
the sun or day. He goes on to interpret in the same way 
the stones where the hero is shut up in the sack or chest 
and cast into the water, but comes safe to land after all, 
as the sun, shrouded m the shades of evening, crosses 
the ocean and reappears at morning The value of such 
interpretations as these depends, of course, on careful 
comparison of evidence Unhappily, however, the gene- 
ral method of the book is unscientific. The author has 
no stnet logic in bun. His argument is substantially 
tins : natural phenomena often suggest to tale-tellers or 
poets ideas which they shape into cock-and-bull stories ; 
therefore, the way to interpret cock-and-bull stones m gene- 
tal IS to guess at some natural phenomena which m.ay h.ivc 
suggested them. The consequence of such a principle of 
interpretation is a network of tangled guesses, which often 
only mystify the legends they pretend to explain The 
case with which such a method can be applied, and the 
worthlessness of its results when it is applied, are shown 
in the author’s treatment of common proverbs. As a 
rule, proverbs really require no explanation , their origin 
IS intelligible at a glance, as U always was , we feel we 
might have made them ourselves, if we had been clever 
enough, and proverb-making had been still in fashion. 
Not 80 our author “The black cow gives white milk" 
means to him that the night produces the d.awn, or tlie 
moon, or the Milky "Way (we are allowed to take our 
choice which we like best). “Though the cow’s tail 
w.igglcs, it does not fall,” seems to us to require no recon- 
dite explanation ; but to Prof. De Gubernatis it connects 
Itself with a whole fabric of speculations about the night- 
monster running after the dawn-cow’s tail to clutch it. 
On the whole, we can hardly better characterise the work 
before us, in its combination of curious material and 
absurd argument, than by quoting the following piece of 
amazing nonsense, ending m a parenthesis with a little 
fact which will be new to most of our readers, and which 
shows that modern Italy has so kept up old classic cus- 
toms, that the proverb “ Ab ovo usque ad mala ” still 
explains itself, just as we might now say, “From soup to 
dessert”: — 

“ The hen of the fable and the fairy tales, which lay.s 
golden eggs, is the mythical hen (the earth or the sky) 
which gives birth every day to the sun The golden egg 
is the beginning of life m Orphic and Hindoo cosmogony ; 
by the golden egg the world begins to move, and move- 
ment is the principle of good. The golden egg brings 
forte the lummous, laborious, and beneficent day. Hence 
it IS an excellent augury to begin with the egg, which 
represents the principle of good, whence the equivocal 
Latin proverb, ‘Ad ovo ad mailum,’ which signified 
toed but which properly meant ^From 
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the egj: to the apple,’ the Latins being accustomed to 
begin their dinners with hard-boiled eggs, and to end 
them with apples (a custom which is still preserved 
among numerous Italian families).” 

It IS clear that a theorist who can thus turn the practi- 
cal sense of his own dinner-table into mythological non- 
sense about sky-hens and sun-eggs, is no fit guide to 
students of Comparative Mythology. But his book will 
be useful to those who can profit by his learning and 
ingenuity, without being misled by his fantastic ex- 
travagance. 


OUR ROOK SHELF 

T)te Year-Book of Facts tn Science and Ait exhibit- 
ing the most important discoveries and improvements 
of the past year in mechanics and the useful arts, &c. 
By John Timbs (London Lockwood and Co , 1873 ) 
WE are glad to notice in Mr Timbs’s annual volume an 
improvement in some of the points in which last year we 
called attention to very serious deficiencies. There is a 
more copious refeience to the original authorities, though 
this IS still too frequently withheld, and the statements 
thus deprived of all scientific value , and the icfercnces 
are in general to more trustworthy sources '1 here is also 
a sensible diminution in the number of glaring eriors of 
the press, which have been so conspicuous a feature in 
earlier volumes. The compilation shows, as does every- 
thing from the hand of the s.ame editor, unwearied in- 
dustry , but with all that a lack of the power of dis- 
tinguishing the worthless from the really valuable Many 
of the paragraphs belong unquestionably to the former 
category, and it is difficult to see what purpose they serve 
except that of “padding” On the other hand some 
really important discoveries or applications of the year 
are altogether unnoticed. Considerable further improve- 
ment will be necessary before “Timbs’s Year-book” be- 
comes cither an adequate or a trustworthy record of 
the scientific events of the year The portrait of Dr. 
Carpenter given by way of frontispiece is exceedingly 
good 

Das Leben der F.nie. Blicke in ihre Geschichte, nebst 
Darstellung der wichtigstcn und mtcressantesten 
Frazen ihres Natur-und Kulturlebens. Lin Volksbuch 
son A. Hummel. (Leipzig; Verlag von Fncdnch 
Fleischer, 1872) 

Phystkaliscne unit chtmische Unterhaltungen. Em Volks- 
buch von Dr Otto Ule und A Hummel. (Leipzig: 
Verlag von Fncdnch Heischcr, 1873) 

Till the publication of Hummel’s “Leben der Erde” 
there were scaicely any popular scientific works pub- 
lished in Germany, which may seem strange, seeing 
that that country has claimed, probably with justice, the 
intellectual leadership of the world for many years past 
It is possible there is less need for popularising the results 
of science in Germany than m England and France, 
seeing that the German system of education is so thorough 
and comprehensive. Germans also h.'ive a greater ten- 
dency to go about everything in a systematic way ; and 
this IS shown with great force and clearness by Mr. 
Matthew Arnold to be especially the case in their edu- 
cational organisation, which discourages the acquirement 
of knowledge in an irregular and haphazard way In 
this country .igain, as well as in Fr.ance, “the people" 
generally make their first acquaintance with subjects in 
which the German people are grounded when at school, 
long after they have left school from popular scientific 
treatises. These two works are constructed on some- 
what the same plan as the well-known French works 
of Flammarion, Guilleniin, and Keclus, and appear 
to us to be well and often eloquently written, and so 
far as we have been able to test them, are accurate and 


wonderfully fulL In the second the authors aim at 
giving cvery-diy illustrations of physical and chemical 
laws, and at showing their practical and economical 
bearings They divide it into four sections .— 1. General 
phenomena of motion as applied to solid, liquid, and aeri- 
form bodies. 2 Sound, light, and heat 3. Magnetic 
and electric phenomena. 4. Chemical phenomena. 
Hummel’s Leben der Erde, wc should think, would be the 
more popular of the two, both from the subjects treated 
of, the greater picturesqueness of language, and the 
greater abundance and attractiveness of the illustrations, 
some of which are very fine, though on the whole, not so 
well executed as such illustrations generally are in corre- 
sponding English and French works. He endeavours to 
show the relation of the earth to other heavenly bodies, 
gives its geological history, describes us physical geo- 
graphy, including the phenomena of land, water, and air, 
and concludes with a very eloquent account of the organic 
life of the earth. On the whole, both works seem to us 
very creditable to their authors. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for optniotis expressi d 
by his correspondents. No notice is taken of anonymous 
communicattOHS. ] 

Agassiz and Forbes 

The letter from Mr Alexander Aga&sir, published in lost 
week’s Naiorl, revives an attack which was made by Agassu 
and Desor more than thirty years ago It was then promptly 
met (See Forbes’s “ Historical Remarks on the first Discovery 
of the real .Structure of Glacial Ice,” Ldin New I’hii Journal, 
1843 ) I possess correspondence which abundantly shows thst 
the scientific world (English aad Foreign) was thoroughly satis- 
fied with the answer given by Forbes. Much of this correspon 
dcnce can, if necessary, be published. But the reply given at 
the time, and which I am confident will s.itisfy any unprejudiceu 
person, may tie found in Appendix h to the “ Life and 

Letters of James David Forties ” (Macmillan and Co, 1873). 
No answer was ever attempted by Mr Agassu to the paper m 
question, and the facts it contains could not have been allowM 
to pass by him unchallenged, had they not been accurately given. 
Mr Alexander Agassiz may never have read the original paper. 
The date of his letter shows that he cannot have seen the reprmt 
in the Life of Forbes 

This impeachment of horbes’s character by Mr. Agassiz 
(made, 1 willingly grant, with the best motives, and m Ignorance 
of the details of the case) demands an explanation I am aware 
that few would give credence to imputations of dishonesty m 
Forbes’s character , Iiut the matter is also of historical interest, 
and deserves an historical examination 1 will therefore, with 
your permission, lay before the readers of Nai ure next week 
the facts from which they shall judge whether the assertions in 
Mr Agassiz’s letter are supported by the evidence, or not. 

Ulackheatb, May lo George Forbes 


Venomous Caterpillars 

In Mr. A Murray’s paper on venomous caterpillars in 
Nai ure of May 1, I observe that in discussing the distinction 
between the terms poison and venom, he says m reference to the 
action of snake poison — “ It is said that you may swallow the 
venom of the rattlesnake with impunity, and 1 imagine you 
may, if it does not get absorbed thiough the mucous membrane • 
but Dr. Fayrer’s exp-nence, lately published, of the effects of 
the semi-swallowmg, which occurs m extracting the venom from 
a poisoned wound would rather seem to show that such ex- 
tremely virulent venom would penetrate the mucous membrane 
and act as if actually introduced by a wound, his throat having 
become dangerously ulcerated from sucking the poison from the 
wound of a man bitten by a cobra. ” 

If .Mr. Murray will refer to my investigations on thU subject, 
he will find that snake poison produces the same effect vvhen 
applied to a mucous membrane, and introduced into the stomach, 
the eye, the intestine, or applied to the exposed surface of a 
muscle or peritoneum, though not so rapidly as when injected 
directly into the vascular system The idea that it may be 
swaUowed with impunity being quite incorrect. But 1 must 
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dUcItim (having no title to it) the expenence he assigns to me m 
reference to the dangerously ulcerated throat, never having made 
myself a martyr to science by so experimenting in proprmpei - 
tana I have no doubt, however, as I have elsewhere stated, 
that this method of treating a cobra bite would not be devoid of 
dMger to the operator. 

As to venomous eaterpillars. There is one much dreaded by 
sportsmen in the Himalayan Terai ft is said to be apt to fall 
from the trees on to persons passing or resting beneath their 
branches, and causes great irritation of the puts with which it 
comes in contact, amounting, 1 have been told, in some cases to 
erysipelatous inflammation. It Is a moderate-sirerl, dark-colourcd, 
hairy caterpillar, and known (I believe) m those parts of the 
Terai where I have been, as the iam/a I have nevei seen it, 
but during my t'ger shouting expeditions into the Terai, it was 
always one of the proliable inconveniences to be looked for in a 
camp in the tree jungle I have heard many stones of the 
painful and irritating effects of contact with this creature, who.e 
hales are said to cause those results not only by breaking into but 
by also inoculating some irritating secretion into the skin 
London, May 4 J 1'a\rfr 

I II ws just read with interest your report of the paper on 
“ Venomous Caterpillars,” which appeared in your last 
Towards the end of the report Mr A Murray refers to a h.airy 
caterpillar which he received from Bratd, and re narks that “ if 
the caterpillirs h.ave a special venom, then, as in the nettle, 
there should be a gland at the base of each hair, which should 
be hollow.” I think I know the caterpillar to which he refers, 
and if I am nght, its hairs are not exactly venomous, but pro- 
duce a considerable amount of irritation m the skin When lu 
Brazil m 1859, I collecteri some of these caterpillars They are 
very similar in appearance to the larv.-e of the Itrilish Arctw, hut 
when their hairs arc examined under a microscope, they are 
found to consist of a senes of barbed points, the point of each 
succeeding barb fitting into the divergence of the preceding 
barbs , at least, that u my recollection, for I have not examined 
them smee then, and cannot find any specimens to do so now 
The caterinllar is called m Maranhain, “largata de fogo,” that 
is, “fire caterpillar ” After these hairs have alfordc-d their pro- 
tection to the caterpillar during lU life, it carelully removes them 
from Its body and we.tves them in its cocoon, so that the pupa 
IS thus as safe from intruders as Oic larva itself was When a 

child, I recollect that Maranham w.as occasionally visited by great 

numbers of a particular kind of moth, the dust of whose wings 
produced a very great iintation on the skin, the )e.-ist touch of 
one being sufficient to render you miserable for the rest of the 
evening I perfectly remeiiiber a drove of these putting a quick 
temmation to a small dance at home, as youmsy easily tonjeciute 
that ladles in evening costume are not well protected against such 
visitors. When in Maranham in 1859, I heanl that these moths 
had not been seen there for many years I believe their visits 
were during the rainy season home of the British Bombices, 
^ futraut, for example, and some of other genera, are said to 
possess irritable hair. But m li gimms the hairs are not 
barbed, and, nit being an eiitomologisl, 1 tan give no tnfoima- 
tion respecting the others. HbisRV S Wiiso.N 

Anatomical School, Cambridge, May S 

On some Errors of Statement concerning Organ pipes 
in Recent Treatises on Natural Philosophy 
Thai our best teachers of science, both in Ihcir books and lec- 
tures make statements which are erron-ous in fact, and inferences 
which are misleading whenever they touch upon the subject of 
wind instruments is not a litile surprising, considering that in- 
tellects so highly trained hold iii aversion any ajiproach to inex- 
actness, and the strangeness of it is that the erron, ansc through 
an ancient human custom, now supposed obsolete among philo 
sophers, of “speaking without knowledge.” 

The evidence, If tendered, would fill some few p.ages of this 
paper, and if namea were appended to the quotations the list 
would include authors most esteemed and honourud 
To cite two Instances among many —and they aie from works 
of unquestioned value and authority, and supjiOstd to bring down 
atieiices to the latest daie—iii the recently completed tiauslation 
by Prof. Everett of Prof. Privat-Uesohanei’s “ Natural Philo- 
sophy,'’ the following passage occurs in explanation of the 
organ-pipe The atr from the bellows arrives through the 
conical tube at the lower end, and before entering the main body 
of the pipe hea to pass through a uarrow slit, in issuing from 


which It impinges on the thin end of the wedge placed directly 
opposite, called the bp. This lip is itself capable of vibrating 
in unison with any note lying within a wide range, and the note 
winch is actually emitted is determined by the resonance of the 
column of air in the pipe.” In another equally valuable work, 
the “ Physics,” by Prof. Ganot, translated by J’rof Atkinson, 
this description is given respccling the free-re.d the tongue 
which vibrates alternately before and behind the aperture, merely 
grazing the edges as seen in the harmonium, concertina, S.c , 
such a reed is calleil a free reed” l‘our professors rcsjionsible 
for statements so perversely at variance with facts that it is not 
possible either writer can have even attempted to ascertain, still 
lets to demonstrate that the facts are as asserted Practical ex- 
peiience affirms that the lip of the organ- pipe docs not vibrate ; 
press It with youi hand or hold it in a vice to deaden the 
assumed vibration, and you will not alter one iota of the pitch 
of the sounding note that the free-rced does not in its vibra- 

n “ merely graze the frame,” it would be fatal to its proper 
,,.eeU if It did, and its vibrations would be checked in a jarring 
rattle. The facts are too simple to nceii aigument , all that was 
requited was observation 

When Ganot, descrilung a metal fice reed, affirms as a law 
that when the force of air is increased the pitch of the reed rises. 
Ills statement is inexact, for it depends entirely on the accident 
of taking up a reeii more or less rigid m proportion to scale, 
whether the experimentalist shall prove his assertion or prove 
the reverse. In the harinonmm, of a set of five octaves of reeds, 
half will go more or less sharp, and half will go more or less 
flat, ns the lorce of wind is increased, a fact which, if 
more generally known, might induce players to mitigate 
some of the insufferable haisliness and jangling inflicted on 
li-teners That “a sharp edge” is essential to the funcUons of 
the flue organ pipe is one of the commonest errors entertained 
by philosophers, and it forms the groundwork for whole pages 
of false theory In treatise after treatise it w stated “ the air ls 
driven agamsi the sharp edge, ' “is split upon the sharp edge, 
and by e incussion caused to proceed mtcrmittingly," “the air 
sirikcs the sharp edge,” “is divided,” “is laceialed,” “ stakes 
'gainst theuppei lip, and a shock is piodiiccd which causes the 
air to issue in an intermiUent manner ” Another equally com- 
in in misstatement, and important because so strongly influencing 
theory, is that “ a clo-ed pipe gives a note an octave in pitch lower 
than an open pipe of the same length , the length of a closed 
oigtn-pipc IS one-tourili that ol the sonirous wave it produces in 

” Prove-d facts give dilTercnt results At my hand this 
here stood a sounding-pipe perfect in finish, its lip 
t, by mcainremeiu at the edge half an inch m thick- 
( anu whole ranks of pipes were there m various grades of 
conformation, showing that the sliarp edge was immaterial to the 
functions of .1 spcaking-pipe. Sometimes the chamfering of 
the lip IS desirable, sometimes not, and the builder decides ac- 
curduig to the quality and character of each stop The art in 
“ voicing ” a pipe consists in so directing the stream of air that 
It shall avoid striking the lip, and shall smoothly glide past with- 
out shock or noise, or concussion , you get no tone until it does 
Actual expenment will show that a closed pipe gives a note only 
a major seventh lx low the note it gives as an open pipe, not an 
octave below , indeed, in the higher range of pipes it will be a 
whole tone short of the octave, to sound which the pipe would 
need to be made considerably longer As having some signifi- 
cance in connection wiih this, 11 may be incmioned that there is m 
an open pipe, whilst sounding, a centre of equilibrium ol pressure ; 
it does not occur, as supposed, at the true half of the length, 
blit somewhat below thu division ; as evidence, take the Flute 
llarmomqiie, when desiring to strike the node, it will always be 
found below the half. Further, as to length. If the open 
diapason pipe beside me, Riving as fine a tone (CC( ) as musi- 
enn can dc-ire, measures 14 fi 10 in. m length, and its corre- 
apooduig sound-wave claims 16 ft. or nearer 17ft, the wide 
divergence merits better investigation than it has hitherto re- 
ceived. The oxperimen's of Regnault and Seebeck are highly 
important t<> this question, hut do not reach the conditions 
pressmg for explanition in a speaking organ-pipe Jo attempt 
to d'-monstrate the laws of organ-pipes with a tuning-fork is m 
inconclusive as sending galvanic eleciricity through a dead body 
and calling the movement he , ^ ^ 

There is little difficulty m understanding how it happens hat 
errors respecting wind instruments arise and are 
Expcrimenul phdosophers are occupied with the weighuer mat- 
ters of science, am rarely aiusictans or familiar with wmd wstro. 
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ments ; of the trouble and anxiety their caprices give at home 
and in the workshop they have no knowledge The organ-mpe 
is brought into the lecture room, it is caused to prove what is 
wanted, more is not looked for ; it comes like a beauty in a 
ballroom, dressed up to pHy a part and be amiable anil gra- 
cious the practical man knows that organ-pipes arc very like 
human beings, of whom Goethe says, “We do not lemi to 
know people when they come to us , to Icani that real pecu- 
lianties we must go to them ” 

April 18 IIliRMaNV SMirit 

Rock Inscriptions of Brazil 
Being unable to attend the reading of Mr Whitfield’s paper, 
at the Anthropological Institute, April 22, the following ob- 
servations are oifered 

The rock inscriptions of Biazil are worthy of attention, be- 
cause they appear to belong to a vast series, to which Mentone 
affords a large contribution The suggestion that m the very 
earliest epochs tally records csisted, lends interest to the mscs- 
tigation It appe irs probable that military tallies of the levy of 
men preceded the rcgi-ters 10 the historical period of the tribute 
of men, arms, and money by provinces, such as we find in 
Herodotu, with regard to I’eisia 

In reference to the possible gcnsril connection of such m* 
soriptions as these with the eislern world, it may he ob-erved 
tliat Brazil has participateil in at least two great migrations 
The Kirin and Sabuyah of Uahix are allied by language to 
the ancient Pygmean or Negrito stock This race is everywhere 
venr low, and cannot have pioduced even these inscriptions 
The greater part of Brazil is covereil by the (jinram or Tupi 
(Agua) languages allnd to the Agiu of the Nile region, the 
Asrkhass of Caiic.isui, c^cc It u worth inquiry whether the 
Mentone inscriptions may not belong to this e|>och 


Abnormal Coloration in Fish 
Seeing Mr W S Kern’s letter on this subject m N\i okf of 
the 8th mst , a simiUr instance was recalled to my memory 
About three weeks ago 1 observed m a fishmonger’s shop a 
plaice, nearly one thinl of the under side of whose li nly (at ihc 
tail) had the usual colour and orange spots of ihe upper In 
this specimen the spots were more numerous and brilliaiil than 
usual The line ot demarcation was irregular, but abrupt The 
circumstance sti uck me because I have seen great numbers of 
Pleuronectid a, but never one marked thus The fishmonger 
told me that he had never seen a like specimen 

• Arihur Nil Dts 

Phosphorescence in Wood 
From the description given by your correspondent, Richard 
M. Barrington (vol vii p 464) 01 phosphorescence m coniferous 
wood, I should imagine it to be extremely probable that the 
pieces of Scotch fir m question were infested with the spawn of 
Polyfotus annnsHs hr , a fungus very common on the Conifer* 
The mycelium of this plant (as well as the perfect lungiis) is 
well known to be at times highly phosphorescent, and in the \ 
GatJnter's Cliioniih for Septcmlicr 28, 1872, I have figured the 1 
perfect state of it .as seen so commonly m a luminous condition 
in the coal mines of (ilaniorganshire In these deej, pits the 
spawn of this fungus ramifies about the old shorting timlier, 
and IS so highly jihosphorescent as to be clearly seen from a dw- I 
tance of twenty yards Many other fungi with their myteha are I 
known to be at times phosphorescent, as lolypjtus sulfunm Fr. 
and tV/« urn tinuUum Fr , both common on decaying wood. 

In the (,ardcn r’s ChroracU for September 21, 1872, the Rev. 
M. J. Berkeley has published a remarkable case of phosphor- 
escence in logs of larch. Here the most luminous parts were 
where the mycelium was most developed, and the wood gave out 
such a blaze of white light that although the pieces were wrapped 
IB five folds of paper, yet the light shone through as if the speci- 
mens were exposed. The phosphorescence appears to .iccom- 
pany the decomposition of the wood on which the fungi at the 
same time prey. W, Cl Smihi 


“ate too many and too close to be all the result of accident" 
are referred to, those of iron with calcium and titanium being 
especially cited Two explanations are offered, first that “the 
metals operated upon by the observers who fiist mapped out the 
spectra were not absolutely pure," and second, that “there is 
some such similarity between the molecules of the different 
metals as renders them susceptible of certain synchronous periods 
of vibration " 

If we are driven to this second explanation the receive! induc- 
tions of spectrum analysis and tiie cledu lions of celestial 
chemistry based upon them arc shaken at their foundation, for if 
more than one known terrestrial element can display identical 
hnes m the spectrum, the suggestion that other unknown celestial 
elements may do the s.ame is freely opened It ts there- 
fore very desirable that the spectroscopist should receive all the 
aid which the studies of chemical specialists can afford him 
towards the solution of this problem 

1 may venture to speak to the instances quoted by Prof 
Young First as regards calcium and iron In making ana- 
lyses of a large number of biands of pig iron I found that 
they all containol calcium, but m v-ry \aiiable yiropwiions, and 
endeavoured by ob>ervmg their propel ties, and by turiher exa- 
mination of finished iron, to leain how the presence of calcium 
affected the quality of iron, but failed lo solve this problem 
In the course of these investigations, I found that the 
finished non, like the pig, presented considerable varia- 
tions as regards the quantity of calcium contained m it, 
but I nnw found a samf>lf of non o> ihd quUe fret fium some 
tune of eolttum As 1 wis operating foi the most part on 
Stipertor qualities of iron which had been subuniteii to the ut- 
most Dracticable degree of commercial purtficalioii, this expert- 
ence renders it extremely proluble that Prof Young’s hist 
explanation is the correct one, so fir as iron and calcmm are 
concerned 

The want of any chemical re.agcnt by which minute traces of 
titanium can be detected in the presence of luge quantiiie- of 
iron, or of a means of completely st pirating these nu-uls, [daces 
a serious dilficuUy in the way of diiectly aiisweiuig llic question 
whether iron is usually associated with traces of titamum , but 
there are indirect eviiitnces of Us very common existiiice m 
ordinary iron The most decided of these is aftonled by the 
common, almost umveisal, occurrence of the beautiful co|)per- 
colourcd crystals of cyano-nitiide ol titaiiiuui m the hearth 
bottoms of blast furnaces In ninny cases On ir coiicn-Uons form 
large masses, where the ores that have been used arc nut sup- 
posed to be titaniferous 

Metallic iron obtains impurities, not only fioiii Us ore, but also 
from the fuel and Dux used in reduclnm, and besides these Irora 
the lumace or crucible in which it has subsequenlly been fused 
or raised to its welding point The difficulty of completely puri- 
fying iron is so great that many such coincidences as lliose re- 
ferr^ to may be expected a fiiori. 

W Mauieu Wat.UMs 


Musical Stones 

When roaming over the hills and rocks in the neighbourhood 
of Kendal, aviuch are composed chielly of mountain hmestone, I 
have often found what we call here “ musical stoin s " They 
are generally thin flat weather-beaten stones, of different sizM 
and Mculiar shapes, which when struck with a piece of iron or 
another stone, produce a distinct musical tone, instead of the 
dull heavy leaden sound of any ordinary stone The sound of 
these stones is, in general, very much alike, but I know gentle- 
men who possess sets of eight stones which are said to produce, 
when struck, a distinct octave Being only an amateur geologist, 
I am unable to account for this fact, and would be glad if any 
of your numerous readers would take the trouble to explain to 
me, through the medium of your columns, the peculiar com- 
position of the stone m question, and the disUnct qualifications 
nencessary to form a musical stone. 

Richard J Nelson 


Coincidence of the Spectrum Linea of Iron, Calciutn, 
’ and Titanium 

In Prof. Young's letter published ra Nature, voL vu , p ly, 
aome coinadences of the lines of different substances whidi 


Acquired Habita m Plants 

In Nature of May i, p. 7 , which I chance not to have seen 
till TOW, Mr Babbington puts a auestion on the subject of my 
dunbiTO specimen of violet which I fear 1 am not botanist 
enough to answer. 
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I described it as a “ dog ” violet simply because it bore leaves 
and flowers on the same stem, which in my simplicity I supposed 
was enough to settle us species. Hut though the subdivisions of 
V camna be new to me, a word or two of remark and descrip- 
tion may elucidate the required point to othei eyes I would 
add that the specimen, such as it is, is very much at Mr 
Babbmgton’s service should he care to see it It is still recog- 
nisable, no doubt, though it suffered considerably from having 
no better protection for some hours than a fly book 

In the first place it was not growing in a moist situation or 
one to account for luxuriance Though near the nver, it was 
many feet above the water, and was on the further side of a 
small high road In this position it had, as I before mentioned, 
attained a height of two feet and a half, and the flower which 
first attracted my eye was almost on a level with my waist The 
plant had climbed through the hedge like a vetch or a fumitory 
On comparing it with the most robust specimens of K tammi 
which I can find this spring, the following points of resemblance 
and of divergence present themselves The stem of mine is 
channelled m the oidmary way, and the leaves tolerably like in 
shape though rather inoie pointed On the other hand, the 
leaf-stalks and peduncles are in mine much shoitcr, the up|>cr 
leaves being alhiast senile Tlie position of the brads is similai, 
but instead of the c )n>piciioiis stipules of f' mnirni, mine has 
those parts so small as almost to escape notice Again, while | 
the stem of y {■.iiiiiiii does not in my experience branch, the | 
stem of mine has, m two ])lacts, thrown ofiT a small branch 
bearing leaves and flowers Also there was not, as far as 1 
remeinbei, any trace of any shoot from the root except the one 
stem, while f' camna, as oidmarily found, sends up a greater 
and a lesser flowering stem and a liunch of leaves besides 

1 hope that these particulars will shed more light on the 
subject than 1 can myself J. O 

fat. Asaph, May 10 


yOHN STUART MILL \ 

Born May 20, 1806 , Died May 8, 1873 

T hough it has not been the custom among specialists 
to regard Mr, John Stuart Mill as a scientific man, 
yet we venture to say that he has not left behind him in 
this country any man who has done more for the general 
advancement of science Before Mr. Mill’s time men 
found their way to great discoveries, and succeeded in 
proving to each other that what they had discovered was 
scientitic truth. But they could tell each other very little 
about the method of scientific investigation Indeed 
Whately, the then greatest authority in logic, pronounced a 
theory of induction impossible. Mr Mill, however, did 
formulate the canons of induction, and in so doing he lit 
a lamp which will for ever burn a steady guiding light in 
the path of the scientific inquirer. And the value of tins 
light need be regarded as none the less even if we con- 
sider that Its chief service lies m guiding us past the 
snares and pit-falls of error, and the entrances to those 
mazes and endless labyrinths of unreality in which so 
many powerful intellects have toiled and spent their 
Strength for nought , nay, worse than in vain, for their 
brilliant struggles have fascinated thousands and drawn 
them from the sober highway of truth, which alone is the 
road to usefulness— to happiness The vast and still 
g[rowing influence that Mr. Mill has exerted in this direc- 
tion is fully recognised by those who regret it most, 
because they believe that Truth may be reached by other 
and nobler paths. We are content to note the fact that 
among the great men of our day no one has done so 
much as he, to widen the domain of science and to 
subdue to its methods all subjects of human inte- 
rest Choosing for the field of his more serious 
labours several of the most difficult subjects of research, 
those that had most eluded the grasp of the understand- 
ing, he has enriched the world with works that will long 
remain monuments of science. His “ Logic ” is our text- 
book of the science of evidence. His “ Political Econo- 
my *' is our text-book of the science of wealth. And if 
there is a scientific work on politics it is Mr. Mill's “ Repre- 


sentative Government” One feature of Mi Mill’s cha- 
racter deserves special notice m this connection He 
had the true scientific temper, a disinterested love of 
truth, in a degree not to be surpassed If it could be 
shown that in any p.articular his teaching w.ns unsound, 
and none were ever able to do this so well as his own 
disciples, the men whom he had trained to think, no one 
was more glad that error had been detected th.in was 
Mr Mtll himself. It will be enough to leinind our rc.idcrs 
of one notable example of this When Mr Thornton 
showed that the universally accepted doctime of the 
wage-fund was a huge fallacy, Mr Mill came forward 
wiih alacrity to acknowledge that he in common with all 
other political economists had fallen into a grave crroi, 
and that Mr Thornton had made a most valuable con- 
tribution to economic science If all scientific men 
could as completely subordinate tbeir personal vanity 
to the pursuit of truth, progress would be more rapid 
than at present. The daily papers have already made 
the reader familiar with the many sided richness and 
beauty of Mr Mill’s ch.tracter He was an object of 
loving admiration to all who had the happiness to enjoy 
his personal acquaintance The world, while it mourns 
his loss, does not, cannot know how great and how good 
a man has been taken away , and still less docs it know 
how ill It can afford to lose such a man 


MINERS’ RULES IN THE SEVENTEENTH 
CENTURY 

looking over a packet of old papers I have found 

some documents, of which I enclose copies, written 
by a German miner, named Brandshagen, who was 
employed by my ancestor, Sir Philip Egerton, to super- 
intend the attempt to work copper in the New Red 
S.mdstone strata of Cheshire in the year iby; As the 
mhs for miners of that age afford so strong a contrast 
to the unruly behaviour of that class at the present day, 
they may perhaps interest some of the i eiders of 
Nature P hi M (iRL\ Ei.irion 

Worthy & most honourable Sir, — 

Your worship give most humbly thanks for em- 
ployment tneself and my country men about your Worship 
mines, which I have enjoyed now above 4 vveeWcs, &. not 
to be att all further unacquainted unto your Worship, I 
could not forbeare to give a true & plain ai count of what 
I have observed in this time about these mines, as good 
as my smal understanding in y‘ English liuguagc would 
permit, & if It was m any way acceptable then my wishes 
& desires where fullfilled 1 h.ive this time also endea- 
loredto blow up y"^ rock^ by guns powder, as the best 
way to kill them, butt in first time 1 found y' elements 
as aire & water where against my designe, y' last I have 
conquered, & I hope I shall doe so y' other next time 
when I have occasion foi it I found also sonic other 
smal things which would not so soon agree with my 
hands, for there are many years past, that I did work 
under ground with my owne hands, butt all these things 
are now disceased, onely that I was lately too covetous 
& would'havc more rocks blown up then my powder was 
able to , what other blasts for effect have done, your 
Worship can be informed ot it by Mr Smith 1 sh.ill 
endeavour all what is in my power to scive your Worship 
with that undeistandmg I have about mines to winch I 
have employed mcself now above ij year, m spending a 
great deal of money as well for Ic.arnmg as travelling ip 
places m Europe where j ' 
to any perfection in this art 
things for examination of Y 

soon as possibly I can come to it ----- . 

where nothing m y” world is to be h.id for any cominodi- 
taes what soever it may be, & whilst we are str.ingcrs 
here, &^must buy alt things for ready, it is impossible to 
Iffe of what your Worship has allowed unto us & there- 
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fore I doubt not your Worship will make a distinction 
between workmen & workmen, with which 1 recommena 
me into your Worship’ favour allways remaining 
Your ^^rshlp most humble Servant, 

J. A. Brandshaoen 

Bickerton, Sept y 24th, 1697 
For the Right Honourable S' I’hilhpp Egerton, Knt., these. 

Rules for all IVorimeu in general 

One of every Workmen he may be of what sort he will 
shall come half an hour before y' duely time & give a 
certain number of strucks with a hammer on an Iron 
plate, erected to this purpose, to give a Signc to y other 
workmen to come att work, half an hour after he shall doe 
so att a second time by an other number of strucks & 
shall streikc no more then duely strucks by forfeiting 
24., he has y' same signes to give all day when y miners 
shall come out & goc under gioiind again, & this shall 
doe one workmen after an other from day to day, it he 
who has done y' biisinesse this d.ay shall icnicmbcr to 
his follower that he has to doe y' same next da> , 5. he 
that wilfully neglected these remembrance shall be 
punished together with him that shall doe this busincsse 
next day (if he neglect it) for he himself must be caiefull 
about y' time & day to doc tins, & he that shall give y' 
signs too late, has forfeited (xi, Sc he that shall not doe 
it att all shall loose all his wages, due to him, iS. by 
consent of y' mines Lords shall be turned of from y' 
work. 

In y' morning before y* last struck is done on >' Iron 
plate every workman belonging to y' mines must appoire 
to v' appointed place near y' work, or he has forfeited ca'., 
& he that comes half-.m-houi after, 2d more, & so follow- 
ing for every half-an-lvour 2d, Sc this is undci stood of all 
times when y*- signc is given 

When they are together they may doe a short pr.ajcr 
that God may give his blessing to their work, that it may 
raise to y” honour & glory of him, & to y' benefit & 
blesstnesse of y° mines Lords & their whole familic 

After this every one must goe to his post, & diligently 
performe to what y' steward shall order him, in doing y* 
contrary he shall be duely punished, & he who shall le'ave 
y« work within y' duely hours & before y' signc is given, 
shall loose bd or for every half-an-hotir 2ii asy- vteward 
shall think hit, & he that is found neglcctfull shall every 
time have furfeiied 2d 

When It IS pay-day, every workmen before he gett 
money must shew to y' steward his tools A oilier things 
what is trusted in his hand by y' lost of all his wages, 
& if there stiould want any of such things, he must leave 
so much money of his wages as it is worthy m y' steivaids 
hand, till he restores y' same. 

He that hindered one an other m his work it may be in 
what way it will, either by ill words, quarreling or m other 
ways, must duely be punished as y' steward thinks fitt, 
because every one must be quiet with his work , have they 
any thing one against an other they may bring it before y* 
steward, or cleare their things after y* work is done att 
an other place. 

No body shall be permitted without leave of y' steward 
to take any oare away for a shewing piece, or under any 
other pretext, butt lie may y‘ same aske from y slcwaid 
& be content with that he gives him, and if any should 
doe y' contrary, he is so heigh to puntsh as y' steward 
shall think sutificieat. 

No body shall bring any person or persons not belong- 
ing to y' mints, either under ground or at any other place 
where y' oares or other things are, without permission of 
y' steward, & that by y* penalty of one shilling. 

Every man must be in a Christian-like beheaviour, and 
be that speekes blasphemes, or gives scandales, or does 
other things near y‘ mines with which God is offended, 
s^ every time be punished with yi, or more according 
to his orime, 


When it is pay day every one must be of a modest be- 
haviour against yc steward, and must not murmer against 
him when his wages is decurted for punishement, butt 
must bring his complaints (if he has any against it) before 
y' mines Loid, if neverthelesse that he has gotten his 
wages, he must not goe from y‘= steward away, till y' whole 
payment is done, & can give witnesse that every one has 
/eceived his due 

No workmen shall make more holy days in y" year be- 
sides y' .Sunday, then y' Lords of mines shall allow 
them, or shall be punished as one that leaves y' work for 
a whole day. 

He that turned >' hour glasse m a wrong way shall 
loose one shillmg. 


SUPPRESSION OF SCENT IN PHEASANTS* 

T he pheas.int, fiom nesting on the ground, is pecu- 
liarly exposed to the attacks of four-footed or 
ground vermin, and the escape of any of the sitting birds 
and their eggs from foxes, polecats, hedgehogs, &c , ap- 
pears .at first sight almost impossible. This escape is 
attributed by many, possibly by the m.ajonty, of sports- 
men to the alleged fact that m the birds when sitting the 
scent wliith is given out by the animal at other times is 
suppressed ; in proof of this statement is adduced the 
fact that dogs, even those with the keenest powers of 
smell, will pass within a few feet, or even a less distance, 
of a sitting pheasant without evincing the slightest cogni- 
zance of her proximity, provided she is concealed from 
sight By others this circumstance is denied, they reason 
A priori that it is impossible for an animal to suppress 
the secretions and exhalations natural to it — secretion 
not being a voluntaiy act I believe, however, that the 
peculiar specific odour of tile bird is suppressed during 
incubation, not, however, as a voluntary act, but in a 
manner which is capable of being accounted for physio- 
logically The suppression of the scent during incuba- 
tion is nccess.iry to the safety of the birds, and essential 
to the conimu.ince of the species. I believe this suppres- 
sion IS due to wh.it may be termed vicarious secretion 
In othei words, the odoriferous particles which are usually 
exhaled by the skin are, during such time as the bird is 
sitting, excreted into the intestinal canal, most probably 
into the ctecum or the cloaca. The proof of this 1$ acces- 
sible to cviry one , the excreta of a common fowl or 
pheasant, when the bud is not sitting, have, when first 
discharged, no odour akin to the smell of the bird itself. 
On the othci hand, the excreta of a sitting hen have a 
most remarkable odour of the fowl, but highly intensified. 
We are all acquainted with this smell as increased by 
heat duiing roasting ; and practical poultry keepers must 
have remarked that the excreta discharged by a hen on 
le.aving the nest have an odour totally unlike those dis- 
charged at any other time, involuntarily recalling the 
smell of a roasted fowl, highly and disagieeably intensi- 
fied. I believe the explanation of the whole matter to be 
as follows the suppression of the natural scent is essen- 
tial to the safety of the bird during incubation , that at 
such time vicarious secretion of the odoriferous particles 
takes place into the intestinal canal, $0 that the bird 
becomes scentless, and in this manner her safety and that 
of her eggs is secured This explanation would probably 
apply equally to partridges and other birds nesting on 
the ground. 

The absence of scent in the sitting pheasant is most 
probably the explanation of the fact that foxes and phea- 
sants are capable of being reared in the same preserves ; 
at the same time the keepeis are usually desirous Of 
making assurance doubly sure, by scaring the foxes from 
the neighbourhood of the nests by some strong and 
offensive mbstance. 

• From Mr Tegttmmer'x forthcomliie work oa ‘‘ Pbexianti for th* Covert 
•nd the Avwry " 
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THE NEW PROFESSOR OF ENGlNEERIhU 
AT GLASGOW 

I T has alieady been announced in Nauiri that 
the Crown authoruies have appointed Prof Jainib 
Thomson, C.E , [,L.D , to succeed llu late Pi of W J 
M. Rankinc in the Glasgow Chau of 1 ngincciing 
and Mechanics , and as that gentleman has been deemed 
worthy to occupy the- Chair that was long Idled b> a man 
of world-wide eminence, it may not be undesirable to give 
a brief sketch of his ]irofcssional and scicntilic c.ircei 
Prof Thomson is the elder biothcr ot Sir VVdliain 
Thomson, and son of Dr James Thomson, a foimci 
Professor of Mathematics m the llnivcisity of Glasgow 
The early part of his education w is obi lined in the Kov d 
Belfast Academical Institution, and he completi.d his 
studies jn Glasgow, where he obtained thedegteeol M A 
in 1840, with honourable distinction in Mathemalies and 
Natural Philosophy. Diiiitigthc >eai iH),i - -42, he was a 
student in the class of Civil r-nginceimg .md Mechanic- 
under Prof Lewis U U Gordon, C 1 , Kankine’s predt - 
cessor, and even then he was distinguished loi his accu- 
rate mathem.itieal <ind physical knowledge, and for liis 
leady appreciation of the principles of ap|)lud mteh.inir- 
Ilcafterwardsbec.tme an indusiiious pupil in the HoiseKv 
Iron Works <ind Mamdaetoiy, no.ii 'I ijiton, in South 
.Staffordshire, md subsi'ipiontlv he e-ntend the stuite ol 
Mr. fnow bn) William hairbiirn, m whose woikshops on 
the Isle of Dogs and in Manchester he hul ihe bmelit ol 
assisting to eveeute engiiiccung woiks of the gie.ucA 
magnitude, .md of gical variotv Afioi piosteiitmg In. 
profession for scvcial )ears in England .md Siotl.inil, In 
ultimately settled down m llcllast as .1 civtl engineer 
When the Professoiship ot Civil 1 ngineei mg in (hietn’s 
College, Belfast, became vac ml in lltc ycai 1857, Mi 
Thomson obtained the niipoiinincnl lit b is nowoccupiid 
that position for a period of hlteen years 

Besides attending to the duties of his cl.ass, Piof 
Thomson carried on an extensive practice as a consulung 
engineer, both at home and abroad, chietly in coniuction 
with water supply, irrigation, the drainage of sugar \)l m- 
tations m Dcnierara and Jamaica, and other swamp; 
lands, and m designing machinery for the same, and in 
other hydraulic works. One of his earliest inventions was 
the well-known Vortex Turbine, which affords an admirabh 
example of an unusual combination of grc.it seietitilic 
knowledge and practical skill in the same person. This 
application of mech.anical principles is one of the most 
successful means of turning water power to advant.igi 
that has hitherto been placed at the service of the tngi 
neenng profession Many examples of the Vortex Whnl 
are now in successful operation m various parts of the 
world, and the invention was deemed to be so mipoitant 
that the Privy Council renewed the patent when the 
ordinary period of fourteen ycais had expired Anothci 
of his useful inveniions is the Jet Pump and Inteimittcnt 
Reservoir for the drainage of swampy lands 
Among Prof Thomson's inquiries in the domain of 
pure physics a prominent place must be given to 
those which he instituted regarding the lowering of the 
freesing temperature of water by pressure. Ihis he 
determined by theoretical considerations entirely, and 
the result announced by Prof. James Thomson was after- 
wards exactly confirmed by the experiments instituted by 
his distinguished brother The “ arrival by theory with- 
out the aid of experiment at so extraordinary a physical 
fact) calls to my mind most forcibly,” says Joule, “the 
discovery of Neptune by Adams and Leverricr, and is 
one great siep towards the position to which we may 
eventually hope science to attain, when a perfect ac- 
quaintance with theoretical principles will qnable us to 
dispense with the appeal to expenment so necessary, m 
most cases, at the present Ume.” This discovery and its 
experimental verification immediately suggested a perfect 


solution of the problem of the desemt of gbicieis and it 
h.os since led to many kindred divcowiics lii duh, scicnw 
Like his predecessor, Prof Thomson has tvlLnsively 
contributed to the advancement of science thiou'’-ti the 
medium ol the British Association On five ;q> irate 
i occasions he has been selected .is the been tai y of the 
1 Mechanical Section of that body, and he has bevn anuin- 
' ber of times specially deputed to make reports and cnp 
I duct experimental researches for the solution of questions 
m practical engineering The tendency of Plot 'Ihom 
son’s mind may be, to some evtent, judged ot by tl c 
character of the papers on physical, mathematic, il, mil 
mechanical subjects which he has published 01 commu- 
nicated to various scientific bodies. They are nearly foA/ 
m numbei, and are published in full 01 absti.ict in the 
<^iimbndi;e and Dublin Mattu-inatual Jcuntal, the h dw- 
bnrgh Pltw Philosnpkual Journal, the Transactions of the 
Koyal Societies of London and Edinburgh, the Proceed- 
ings of the Biitish Association, and the Transactions of 
the Institution of Engineers m Scotland 

Prof Thomson’s hononiry degree of LL D was ob- 
t.aincd from the Univcisity of Glasgow .about twoytiii; 
ago. His formal induction by the Scnalus of the Um 
versity took plact last month, and his professional duties 
in his alma wwA/- will commence in the ensuing winter 
session, John MvviR 

J'l/E EERl II ISALION OF THh WILD P IS sE 
A MONO the accur.ile and acute observations of C t 
Sprengcl towards the close of last century,* which 
leave received but scant attention from his successois, 
even down to our own d.ay, was one on the subject of the 
uuluuring of variegated flowers This bot.inist, with m 
insight into the mutu.al relationships of animal and voge- 
1 iblc life far in advance of his age, suggests that tin 3 
( ulouring may serve as a guide to insects in seeking fur 
the honey which serves for their food, and the search fur 
which IS so powerful an agent in the conveyance of the 
pollen, and the consequent fertilisation of the llowei 
Sprengcl pointed out that m almost all variegated flowers 
the variegation follows a regular pattern, and that when 
It consists of streaks or stripes, these streaks almost in- 
variably point to the nectary, or the receptacle of the 
sweet secretions which lorm the food of insects, in what- 
ever part of the flowei it m.ay be situated With this iclta 
as a starting point, an interesting line of inquiry maj be 
tamed out as to the connection between tbe piesence if 
scent and the absence of variegation m flowers. It wnl 
be found as a gcncr,il rule, though not without cvccptious 
-and It would be very inteiesting to attempt to ti ice tiie 
reason of these exceptions— that those llowers wliidi po - 
sess a powcr'ul odour arc (in the n.itive stale) self- 01 
whole-coloured, while brilliantly varitgucd flowcis .iit, 
as a rule, scentless On the hypothesis that tarli of tlieiv 
properties has for Us object the attratiion to the tlo.vii 
of the insect necess,ary for the fertilisation of its seeds 
is-easy to be seen that the presence of both tn the s.aiuc 
flower is needless , and hence we find Uiat Nature is m 
the habit of husbanding her resources, and not supplying 
needlessly to the same flower two different provisions foi 
securing the same end. 

Having had an opportunity during the pi esent spring ol 
observing the structure, with reference to the phenomen i of 
fettilis.'ition.of the flower of the common Wild Pansy ( Viola 
truotor sub-sp. arvmsts of Hooker’s “Student's Flora ') 

1 have thought a description of it might be of interest to 
the readers of Naiuri, and especially to anyone who is 
able to contrast the phenomena in the variegated and 
scentless pansy with those m the scented and almost 
whole-coloured sweet violet. 

The corolla of the wild pansy consists of five petals 

, * Dfts entUerkte C^heimnus der Katur im Ilau und m dcr Eelruvhtuntf 
dor Blumen: von Cbriittao KoariiU bprengd Berlin, 17^3 
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(Figs I, 2), the two tipper one* of wlncli, a, b, have no 
colouring, the two lateral petals c, d, have each one con. 
spicuous broad streak, and are furnished near the base 
with a tuft of hairs ; while the lowest, e, has a number of 
streaks, usually either 5 or 7, and is also provided with a 
tuft of hairs near the base , this petal is prolonged below 
into a spur All the streaks, on both the lateral and the 
lowest petal, point exactly towards the centre of the flower 
ff where are the stamens and pistil The stamens (Figs, 
3, 4, 5) are also five m number , the filaments, /i,are very 
wort ; the anthers, b, form a circle surrounding the pistil, 
closely applied to it, and also closely touching one 
another at their edges , each anther has the connective, 
f, prolonged above into an orange-coloured appendage ; 
and these also, somewhat overlapping one another, form 
a complete ring round the pistil Two of the stamens are 
prolonged below into remarkable kneed appendages, both 
of which project down into the spur of the lower petal, 
parti illy tilling it up The pistil (Figs 6, 7) consists of a 
nearly globular ovary, a, an irrctrularly curved style, b, 
much narrower below, and furnished in fiont with .1 le- 
markable wedge shaped black line, c, and of a single 
stigma, d, hooded in shape, the viscid stigmatic surface of 
which is contained m a deep cavity near its summit In 
the open (lower, this stigma (t. Fig 3) has a most gro- 
tesque resemblance to a monkey’s or old man’s face The 
anthers open laterally and rather within, for the discharge 
of the pollen, so that it falls naturally on the lower part 






of the st>le, which they comple'ely invest, and it is diffi- 
cult to see how, without artihcial means, any of it will 
reach the stigma, the flowei is also distinctly pro- 
tandrous, the stigmatic cav ity not being fully matured till 
the flower has been some time open and the pollen fully 
discharged. The “ nectary,” or part specially devoted to 
the secretion of the honey, is the termination of the two 
appendages of the stamens which project into the spur of 
the corolla (indicated at /, Figs 3 and 5). When the 
sweet juice is collected here in sufficient quantities, it 
drops do an into the bottom of the spur, to which all 
access of ram is prevented by the hairs that fringe the 
petals around the entrance of the passage to the spur 
With regaid to the fertilisation of the violets, which, as 
has been mentioned, can obviously scarcely take place 
without foreign aid, Sprengcl gives a long and very full 
description of the manner in which the sweet violet is 
visited by bees and humble bees, the insertion of whose 
proboscis into the spur of the corolla, and then its with- 
drawal, will necessarily remove some of the pollen, and 
bring It into contact with the stigma cither of the same 
or of a different flower. It seems hence to have been 
assumed rather than observed that the wild pansy is 
fertilised in the same mannci ; although Sprengcl states 
that he has not usually seen this species visited by bees, and 
Muller’s observations* are by no means decided. My own 

• Dw Beltuclitung der BUimtn durcti intekten und die gc 
sn bcider vun Dr, Hernuuin M Siler L«ipn*, »8;3 


view is that the wild pansy is fertilised chiefly, if not en- 
tirely, by very' minute insects of the Thrips kind. During 
a long observation one morning this spring of a field in 
which these flowers were very abundant, I never once 
saw them visited by a humble-bee or other large species, 
and the only insect observed to frequent them was a little 
species of Thrips, and these only in small numbers, which 
I attribute to the circumstanre that my only opportunity 
was the first warm sunny morning after a long period of 
cold weather, when but few insects had yet left their 
winter retreats. Sprengcl indeed says that the wild pansy 
IS greatly frequented by Thrips, although he believes the 
fertilisation to be effected by bees. 

If this view be correct, the markings of the flower 
furnish the insect with a most remarkable senes of guide- 
posts (or, as Sprengcl terms it, “ Saftmaal ”) to the nectar 
which serves as its food. The streakings on the lateral 
and lower petals form a sure guide, as soon as the little 
visitor reaches the flower, all converging (as shown in 
Fig. 1) to the centre of the flower and summit of the ring 
formed by the connectives of the anthers. Hcie even a 
minute Thrips can with difficulty force its way between 
the style and the closely adjacent ring of anthers, the 
deep orange tips of which would naturally attract it , but 
here it meets with a most curious and valuable assistance 



in the wedge-shaped streak on the front side of the style 
(as seen at c in Figs 6 and 7), the broad uppci end of 
which IS distinctly visible above the anther-nng, tapering 
downward* to a sharp p unt near the bottom ol the style, 
where the insect would be at once landed on the upper 
part of the kneed appendages, along which it has now 
simply to descend until it reaches the nectar, the object 
of its journey. The style is much nairower towards the 
base than above, and hence there is room for a con- 
siderable accumulation of pollen here, as it escapes from 
the anthers. The insect must necessarily carry away a 
considerable quantity of the pollen in its descent and 
ascent of the style ; whether for the purpose of pollenising 
the stigma of the same or of a different flower is not sS 
first sight clear. The heteraemy of the flower (t e, the 
male and female organs being mature at different periods) 
favours the idea of cross-fcrtihsation, which may very 
well happen from the active little Thnps visiting many 
flowers in the course of a day. The ovules of the wild 
pansy are indeed abundantly fertilised, much more gene- 
rally, in fact, than those of the sweet violet, the mature 
capsules of which frequently result from the unopened, 
self-fertihsed, “ cleistogenous ” flowers, which have not, 
lu far as I am aware, been observed in the pansy. 

AlFPED W, BENNEtT 
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NOTES TROM THE "CHALLENGER’'* 

II. 

O N Sunday, March 2, we saw the first patches of «»lf- 
weed dnfting past the ship, and flying-fish were abun- 
dant. Our position at noon was lat. 22“ 30' N , long 42" 6' 
W., Sombrero I stand distant i ,2 24 miles At night the phos- 
phorescence of the sea was particularly brilliant, the sur- 
face scintillating with bright flashes from the small 
crustaceans, while large cylinders and globes of lambent 
light, proceeding probably from Pyrosoma and some of 
the Medusfe, glowed out and slowly disappeared m the j 
wake of the vessel at a depth of a few feet. j 

The next morning we sounded at 7 A M. in 2,025 
fathoms with No i line, the “Hydra” machine and; 
3 cwt., a slip water-bottle, and one thermometer , a stop- 1 
cock water-bottle was bent on at 925 fathoms fiom the i 
bottom. The corrected bottom temperature was i"9 C, 1 
the temperature of the surface being 11" 8 C During 1 
the morning the naturalists were out in a bo.it with the 


towing-net, and they brought back a number of 
fine examples of Porpita, several of Glaucus atlanttcus, 
some shells of Sptrula bearing groups of small stalked 
cirnpeds, and many large radiolarians. Dne of the 
[ Spirula shells was covered with a beautiful stalked 
infusorian. 

We proceeded mthe evening under all plain sad. The 
soundings on the chart in advance of us seemed to 
indicate an extensive rise, with a depth of water averaging 
not much more than 1,700 fathoms, and it was determined 
to dredge again on the following day. 

On the morning of March 4 we sounded in lat. 21° 
38' N , long 44“ 39' W., m 1,900 fathoms, with No 1 
line, the “Hydra” and 3 cwt ,the slip water-drop, and a 
tliprmometer The bottom was grey ooze, as on the day 
Ijcfore, and the bottom temper,xture t“'9 C The dredge 
was put over .at 8 \ M, It was intended to attach a 
“ Hydpa” tube with disengaging weight a little below the 
bottom of the dredge, the weight slipped, however, close 
to the surface, and the dredge was lowered m the ordinary 



way with I J cwt. 300 lathoms in advance. The diedge came 
up about 4 o’clock with a small quantity of ooze contain- 
ing some red clay, a large proportion of calcareous ddbris, 
and m.iny forammifera, chiefly Orbuhna and Rotalta. 

Warped in the hempen tangle there was a fine specimen 
of a handsome decapod crustacean, h.aving all the 
principal characters of the family Astacidic, but differing 
from all the typical decapods in the total absence of eyc- 
stalks and eves. Dr. v. WiUemoes-Suhm has given this 
interesting deep-sea form such a preliminary examination 
as IS possible in the absence of books of reference. I quote 
from his notes. Deidamta Uptodactyla, n.g. and sp. 
(Fig. 2). The specimen, which is a male, 15 120 mm m 
total length and 33 mm. in width across the base of the 
cephalo-thorax, which is 60 mm. in length. Three rows 
of spines, one in the middle line and one on each side, 
run along the cephalo-thorax, which is divided by a 
transverse sulcus into an anterior and a posterior part, 
the former occupied by a central gastric and lateral 
hepatic regions, and the latter by a central cardiac and 

• CoBtlnued from p 30. 


latent bronchial regions. The abdomen, which consists 
as usual of seven segments, has the central series of 
spines of the cephalo-thorax continued along the middle 
line The sixth segment bears the caudal appendages, 
and in the seventh, the telson, we find the excretory 
opening. The lateral borders of the body, and all the 
appendages ndth the exception of the first pair of ambu- 
latory legs, are edged with a close and very beautiful 
fringe of a whitish-yellow colour 

There are two pairs, the normal number, of antenn.-e, 
then come mandibles, then maxillae ; three pairs of 
maxiUipeds, five pairs of ambulatory legs, and five pairs 
of swimmerets. As most of the appendages differ from 
those usually met with in the Astacidae only in detail, 

I need here only mention that the anterior antennse have 
two pairs of flagella, one of which is ver}- long, longer 
than the external flagellum of the external pair. 

The form of the first pair of ambulatory legs is singu- 
larly eluant. They are 135 mm. m len«h— considerably 
longw than the body ; they are very slender, and end in 
a pair of very slander denticulated chelae, with a close, 
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velvet-like line of hairs along their inner edges. The 
rest of the ambulatory legs are much shorttr, and all 
bear chelae, a character which will demand a certain re- 
laxation of the diagnosis of the AstacidcC if Detdama is 
to be placed in that family. 

The specimen captured being a male, the first pair of 
swimmerets arc somewhat modilicd The four other 
pairs of swimnurcts, iihich aie 33 mm. in length, bear 
each two narrow swimmin ; processes iichly fringed with 
hair, and a short tlagelUim 

The absence of eyes in m.T.ny deep-sea animals and 
their full development in others is very remarkable. I 
have mentioned (“ The Depths of the Sea,” p 176), the 
case of one of the st.ilk eyed crustaceans, hthusa 
granulata, m which well-developed eyes are present in 
examples from shallow >■ .itcr In deeper water, from 1 lo 
to 370 fathoms, eye-sl.rlks are present, but the animal is 
apparently blind, the eyes being rcplateel by lounded 
calcareous terminations to the st.alks In cv.imples from 
500 to 700 fathoms in another lo( ahty,the eye-si.alks have 
lost their special character, have become fixed, .md their 
terminations combine into a strong pointed rostrum In 
this case we have a gradii.il modihcation, depending ap- 
parently upon the gradu.al diminution .and fin.al disappear- 
ance of solar light On the other hand, Mumda, from 
equal depths, has its eyes unusually developed and appa- 
rently of great delicacy Is it possible tliat in certain 
cases, as the sun’s light diminishes, the power of vision 
becomes mote acute, while at length the eye becomes 
susceptible of the stimulus of tbe lainter light of phos- 
phorescence ’ 1 he absence of eyes is not unknown 

among the Ast.tcid.c Adiuus piUuudus, from the 
Mammoth Cave, is blind, and from the same cause— the 
absence of light , but moiphologically the eyes are not 
entirely wanting, foi two small aboitive eye-stalks still 
remain in the position in which eyes are developed in all 
normal decapods In Ihidaniia no trace whatever 
remains either of the eyes of sight or of their pedictls. 

On Thursday the 6th wc sounded in 2,325 fathoms, 
sending down a thermometer and the slip water-bottle 
The tcmper.iture registered was 1“ 1 C , and the specific 
gravity of the s.ample of water was i 02470 at 21 ' C , that 
of the surface water being i 02556, at 23'' 3 C 

A good deal of gulf-weed drifted past during the day, 
and a boat was si nl out to collect some About half a 
dozen closely twined bundles were procurtd, and on 
examining them il was found that the bundle was bound 
together by strings of the viscid secretion A ntfiiiuiriu^ 
marmoi atui, and formed a ntst eontaming the eggs of the 
fish Several young examples of this grotesque little 
animal have been Irom tune to time brought in .among 
the gulf-wetd , abo many crustaee-ans, se vital of the 
nudibraneliiale mollusca ch.iracteristic of the gulf-weed 
fauna, such .as Sdlheii p , .and many planaiians. 

The dredge came up at 4 15 pm with a small c]u.antity 
of red mud, in whieh we detected only one single but per- 
fectly fresh valve of a small lamelli-branchiatc mollusk. 
In the mud there were also some sharks' teeth of ,it least 
twogeneia, and a number of very peculiar bl.ick oval 
bodies about an inch long, with the surface irregularly 
reticulated, and within; the reticulates closely and sym- 
metrically granulated the whole appearance singularly 
like that of the phosphaiic concretions which are so 
abundant in the greensand and trias My first impres- 
sion was that both the teeth and the concretions were 
drifted fossils, but on handing over a portion of one of the 
latter to Mr Buchanan for examination, he found that U 
consisted of almost pure peroxide of manganese. 

The character both of the exterior and inienor of the 
nodule strongly recalled the black base of the coral which 
we dredge'll in 1,530 fathoms on the i8th of february, 
and on going into the matter, Mr. Buchanan found not 
nnljr that the base of the coral retaining its external or- 
ganic form bad tbe composition of a lump of pyrolusit^ 


but that the glossy black film covering the stem and 
branches of the coral gave also the reaction of mfinganese. 
There seemed to be little doubt that it was a case of slow 
substitution, for the mass of peroxide of manganese form- 
ing the root showed on fracture in some places the con- 
centric layers and intimate structure of the oiiginal corah 
The coral, where it was unaltered, had the ordinary com- 
position, consisting chiefly of calcic carbonate. Whether 
the nodules dredged on March 7th are pieces of rolled 
coral, the ornament on their surface bemg due to an im- 
perfect crystallisation of the surface layer of the peroxide 
of manganese, or whether they form another case of 
pseudoinorphy, the peroxide of manganese replacing some 
other organism, we have not the means of determining. 
The whole question is a very singular one. 

Some of our party, using the towing-net and collecting 
gulf weed on the surface from a boat, brought in a num- 
ber of things beautiful in their form and brilliancy of 
colouring, and many of them strangely interesting for the 
way in which their glassy transparency exposed work- 
ing of the most subtle parts of their internal machinery ; 
and these gave employment to the microscopists in the 
dearth of returns from the dredge Our position was 
now l.at 19” 57' N,, long 53' 26' , Sombrero distant 558 
miles 

Sunday was a lovely day. The breeze had fallen off 
somewhat, and the force was now only from 2 to 3. The 
sky and sea were gloriously blue, with here and there a 
soft grey tress on the sky, and a gleaming white curl on 
the sea. A pretty little Spanish brigantine, bright with 
green paint and white sails, .and the merry, dusky faces 
of three or four .Spanish girls, came in the morning within 
speaking distance and got her longitude. She had been 
passing and repassing us for a couple of days, wondering 
doubtless at the irrelevancy of our movements, shortening 
sail, and stopping eveiy now and then in mid ocean with 
a fine breeze in our favour On Monday morning we 
psrted from our gay little companion. We stopped again 
to dredge, and she got far before us, and wc saw with 
some regret first her green hull and then her white sails 
pass down over the edge of the world 

The sounding on Mond.ay the loth gave 2,675 fathoms, 
with a bottom of the same red clay with very little cal- 
caieous matter The bottom temperature was I'fi C, 
that of the surface being 23" 3 C We had been struck 
for some tune past with the singular absence of the 
higher forms of life. Not a bird was to be seen from 
morning to night A few kittiwakes (Lanu tridactylus) 
followed the ship for the first few days after we left Tcne- 
rifie, but even these had disappeared A single petrel 
(7 halamdroma pelagua) was seen one day from one of 
the boats on a towing net excursion, but we had not seen 
one of the southern sea-birds For the last day or two 
some of the Larger sea mammals and fishes had been 
visible A large grampus {Ona gladtator) had been 
moving round the ship and apparently keeping up with 
it. Some sharks hung about, seeking what they might 
devour, but we had not yet succeeded m catching 
any of them Lovely dolphins {Ccryphetm htppurus) 
passed in their varying irridescent colouring from the 
shadow of the ship into the sunshine, and ghded about 
hkc living patches of rainbow. Flying-fish became more 
abundant, evidently falling a prey to the dolphms, which 
are readily deceived by a rude imitation of one of them, 
a white spinning bait, when the ship is going rapidly 
through the water. 

On Tuesday the nth we pursued our course during the U 
forenoon at tbe rate of from six to seven knots, with a 
light breeze, force 3 to 4. The dredge-line was veered to 
over 4,000 fathoms, nearly 5 statute miles. The dredge 
came up at about half-past five o’clock, full of red mud of 
the same character as that brought up by the sounding 
machine. Entangled about the mouth of the dredge sm 
embedded in the mud were many long cases of a tu6e- 
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building annelid, evidently formed out of the gritty matter 
which occurs, though sparingly, in the clay. The tubes 
with their contents were handed over to Ur. v. Willemocs- 
Suhm, who found the worms to belong to the family 
Ammocharidas (Clapardde and Malmgren), closely allied 
to the Maldania or Clymenidai, all of which build tubes 
of sand or mud. The largest specimens dredged are 120 
‘ mm. in length by 3 mm. in width. The head is rounded, 
with a lateral mouth. There is no trace of cephalic 
branchim. The segments are not divided from one 
another ; but the ton unamgen, which are occupied by 
the hair-like seta?, and the elevations bearing small uncun, 
indicate the beginning of a new segment 

There is no doubt that this annelid is closely allied to 
the genus Qwenta, but it differs from it in the absence of 
cephalic branchiae Malmgren, has, however, already 
proposed the name of MynoLhele for a form in which this 
absence of branchi.e occurs. The description of the 
northern form on which Malmgren’s genus is founded is 
not at hand, so that it is impossible m the meantime to 
determine whether the two foims .ire identical or specifi- 
cally distinct. 

As bearing upon some of the most important of the 
broad questions which it is our gre.it object to solve, I do 
not see that any capture which we could have made could 
have been more important .ind more conclusive than th.it 
of this annelid. The depth was 2,97s, practically 3,0(X), 
fathoms— a depth which does not appear to be gicatly 
exceeded in any part of the ocean. I he nature of the 
bottom, which consists of a smooth red clay with a few 
scattered sand grains and a very small number of for.a- 
mmifcra shells, was very unfavourable to higher animal 
Lfe, and yet this creature, which 1$ closely related to the 
Clymenid.'C, a well-known shallow-water group of high 
organisation, is abundant and fully developed It is 
fortunate in possessing such attributes as to make it ini- 
possib'e even to suppose that it may have been taken 
during the passage of the dredge to the surface, or have 
entered the dredge-bag m any other illegitimate way , 
and Its physiognomy and habits are the same as those of 
allied forms from moderate depths. It affords, in fact, 
conclusive proof that the conditions of the bottom of the 
sea to all depths are not only such as to admit of the 
existence of animal life, but are such as to allow of the 
unlimited extension of the distribution of animals high 
m the zoological series, and closely m relation with the 
characteristic fauna? of shallower zones 

On Thursday the 13th our position at noon was lat 18° 
54' N., long. 61“ 28' W 

On the forenoon of the 14th we were still 35 miles from 
land, and we sounded in 1,420 fathoms. The bottom 
had altered greatly in character . it now consisted chiefly 
of calcareous forammifera of many species, mixed with a 
considerable portion of the broken spicules of siliceous 
sponges. The bottom temperature registered was 3’ C 
The water-bottle was accidentally broken in taking in, so 
that that observation was lost. As we were now within 
sight of land, and all our results were evidently modified 
by its immediate proximity, we regarded our first deep-se.n 
section as completed. Wyvilli’ TiioMbON 


A MODERN STERNBERCJA 
AT a time when botanists of some repute are not 
ashamed to confess their inability to deduce satis- 
factory characters for the determination of plants from their 
internal anatomy, old workers in this field may well turn 
back to refresh their memories on such points, and to in- 
quire whether their eyes may not have deceived them in the 
investigations of former years when microscopes were not 
what they now are. In doing this a few days ago in con- 
nection with the examination of a carboniferous conifer, I 
was surprised to find that I had overlooked or omitted to 
npte the lact that the Balsam Fir of Canada (,Abus bal- 
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samed), which affords the well-known Canada-baham, has 
that curious structure of piih well known in l\il 1 oioic Co- 
nifers, and which has been named Sternboi^ia It is well 
been in young twigs one or two years old, .and though on 
a smaller scale, is very similar to that of Dmijvv/ou watc- 
tianum of the upper coal-forni.ation of Nova Scotia and 
Prince Edward Island, .is I have figured this m my recent 
report on the geology of the latter province 

This modern Sternbergia is not produced by the mere 
breaking of the cellular tissue transversely by elongation 
of the fabre , but, as I pointed out many years .ago in the 
case of the coal-formation .Sternbergi.v," is a true organic 
p.irtitioning of the pith by diaphr.agms of deiisci cells 
opposite the nodes, as m Cecropta pd/atn, and some 
species of Ftrus, See The pith of the Balsam Fir is, like 
that of many other conifers, composed of dotted or trans- 
versely marked cells elongated vertically, and reminding 
one of the pseudo-vascular pith of some Lepidodendroia 
trees The transverse diaphr.igms .ire composed of denser 
ctllb flattened hoi uontally, and they arc, as m btcrnbergia, 
accompanied by constrictions of the medullary e^ hnder 
As m some fossil conifers, the diaphragms are not per- 
fc< tly continuous. 

The plan of growth of the modern fir does not permit its 
pith to increase in diameter This was diflerent in the 
P.il.'eozoic conifers, in ivtiieh the Sttrnbergia puli is 
sometimes nearly two inches m tliameter 

In Paiaeoioic, as in modern times, Sternbeigia piths 
were not conhned to one family of treis Coida has 
shown this struitiire \n Lo/nafophloioi, which is tquiva- 
Iciit to Lepiiioplilotos or Vlodmiiion 1 h.ive shown that 
It exists m several spceies of Lepidodendrotd .ind Sigilla- 
loid trees and in Leptophh’um f Williamson, who tirst 
established it in the Conifers, has also found it in Dicty- 
ovylon Still I have nowhere found these remarkable- 
fossils so abundant as in the upper coal-formation, and 
cither in the interior of calcified or silieitie-d trunks of pine 
or with fragments of wood attached to them sutficient to 
indicate their coniferous character. 

1 may add, that the microscopic structure of young 
twigs of modem conifers presents many inteiestmg pomts 
for comparison with fossil iree-s, and that in making lon- 
gitudinal slices of the puh of recent specimens, care 
should be taken not to be misled by the mere crumpling 
of the celiukir tissue sometimes caused by the pressuie of 
tho knife. J. W. U AW SON 


NOTES 

Professor CaRC s, the well known naturalist of Leipsic 
Univertity, who is to lill Professor Wyvilte Thomson’s chair 
(luring the absence of the latter with the Challutsei, commenced 
his duties on May 2 Last, by an able and eloquent addiess on the 
study of zoology He is fully convinced that " the final form 
of OUT f/oological) system will lie a pedigree.” 

The ChaileH^a arrived at Halifax on May 9, all well. She 
had a successful passage from Bermuda, the dredgings and 
soundings being very satisfactory On the iSth inst. she will 
leave this port on a retuin voyage to Bermuda. 

With great regret we record the death of Mr John Stuart 
Mill, at the age of 67 years, on May 8, at Avignon, from a sudden 
attack of erysipelas, which cut him off iii four d.ays He has 
been buried beside his wife at Avignon A meeting of the friends 
of Mr. Mill has been convened, at Willis’s Rooms, for Tuesday, 
20th inst , to consider in what manner the national lespect for 
his memory may be most fittingly tesUfied. 

A Committee for the erection of a monument to Liebig has 
been constituted «t Mumeb. Councillor von Nielhammet is the 
chainmn, Ptof. Von Bischoff the vice-chairman, and Profe'sors 

• CaoadUa Nuturalwt and Geologist, 18^7. 
t journal of iht OeologicAl Societ), May 1871. 
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Vollhard and Von Jolly ate the secretaries. The King of thetr department of former exhibitions was at least four times as 
Bavaria has subscribed 1,000 florin!, much as we luive devoteil to theirs 


The purchase for'thc National collection, by the Trustees of 
the British Museum, of Mr A K Wallace’s splendid collection 
of birds from the Malay Archipelago, will be gratifying to all 
who are interested m science Mr Wallace being so thoroughly 
acquainted with ornithology, and having obtained so many of 
tlie specimens himself from localities recorded by himself .it the 
time, makes tlie collection much moic valuable than the sinus 
alone would have been, if they h.ad been accumulated by ,i less 
thorough master of the subject That such is the case, is proved 
by the great value of Mr Wallace’s paper on the Parrots of the 
Malay Archipelago, which appeared in the Proceedings of the 
Zoological Society, nearly ten years ago , and another on the 
Pigeons of the same region, published m the 7(5; r, at about the 
same time. It is also not to be forgotten, that the discovery of 
one of the most important of recent points in physical gcognphy, 
namely, the situation of the hue which separated Asia from 
Australasia, in other words, U',rHiue\ was made in great 
measure from the observations by the author,— whose name is 
thus deservedly iinmoitalised,- -oftlie diBeiences in the avifaunas 
of Bah and Lombock 


Those of our rcadeis who are inteiested in University science 
teaching will be glad to learn that Dr Michael Foster's course 
of Elementary Biology at Cambiidge, which commenced last 
week, IS attended by more than 30 students This unexpectedly 
large attendance has taxed to the utmost the space at disposal 
However, such arrangements have been made as will enable every 
student to have a fair though not large amount of space at his 
disposal, each set of re-ngents, &c., being used m common by 
two or three men Nothing could illustrate more strongly the 
urgent need for further piovision of working-room for biological 
students at Cambridge , as scarcely any space is now ivail.-ible 
for advanced histological, embryological, or physiological re- 
search Dr. Foster’s coarse this term is very sunilar to that 
given to science teachers tn the summer at South Kcnimgton, 
and is the first that has been held in term-time at Cambridge, a 
few students having gone through a like course last long vaca- 
tion, It IS probable that there may be a still larger .illeinlance 
at future courses of this kind, as Dr Foster announced that he 
should require students to have received this or simikir teaching 
before admission to the winter courses of practical physiology. 
Dr. Foster is assisted in the work of practical demoiislratnm by 
Mr H N Martin, D Sc , M B of Christ’s College, Mr C 
Yule, BA of St John’s College, and Mr T W liridgt, of 
Trinity College, the ncwly-appointed Demonstrator of Comnara- 
Uve Anatomy. 

Mr. John Arrowsmiui, the well-known geographer, died 
on May 2, at the age of cighty-threc years 


^ A gentleman writes us that he was invited by the Royal 
Commissioner!, to act as a juror at the Vienna Exhtbition but 
was at the same time coolly told that our Philistian Government 
had placed no funds .at the disposal of the Commissioners where- 
with to defray the necessary expenses of those who arc willing to 
devote their valuable time and expenence to the service of their 
country. Our readers wUl not be surprised 'at this, other 
Governments have discovere.1 that even in the most commercial, 
as well as in the highest light, the encouragement of science 
"pays.’ The British Government, with five millions on the 
right side of their account, still regard science as a bei;parlr 
Lawrus, to whom, for mere shame’s sake, they are compeUed 
to an occasional crumb As our correspondent says noor 
little Switzerland has devoted two and a half times the pittance 
Mr Government have allowed to defray the expenses of the 
Vienna Commission , while the amount expended by Austria in 


Capt F J Owen Evans, R N ,F.R,S Chief Naval Assistant 
In the Hydrographic Department of the Admiralty, and in 
charge of the Magnetic Department, has been appointed Com- 
panion of llte Most Honourable Order of the Bath. 

The publication of the eighth volume of the Zoological 
Keeotd which, as we announced some time since, has 
been so long delayed tliiough the unfortunate indisposi- 
tion of one of the contributors m.ty now' be shortly expected 
The ninth volume contaimng the zoological literature of 1872 is 
now 111 (hand, theJ[rccorders_ being the same as in the eighth 
volume, with theJ,exception of I’rof Traquair, whose place is 
supplied by Prof Lutken of Copenhagen. The Editor will be 
glad to receive separate copies of papers pubhshed in journals 
(especially those which have not a very wide circulation) addressed 
to the care of the publisher, Mr Van Voorst, i, Paternoster Row, 
London Such sepaiate copies, howevci , to be of use, should 
have the’origmal pagination indicated. 

The .Society of Antiquarie.s of Scotland has just come into 
the enjoyment of an estate in Caithness, of which the reversion- 
ary interest was bcijucathed to U for the purpose of founding a 
Lecluteshtp of ArthAology. 

Mr. Bessemer intends to found a gold medal, to be given 
annually to any member of the Iron and Steel Institute who may 
have displayed literary capacity, or promoted the progress of 
metallurgical science by origmal research. 

PROtESSOR Newcomb’s “ New Tables of the Motions of 
Uranus," are announced as already in the press, and may be 
expected to be published during the approaching summer They 
have been prepared and will be printed at the expense of the 
Smithsomin Institution Prof. Newcomb has already, by 
using all known observations of Ncjitune, compiled the very 
accurate tables for conijiuting llic motions of that planet that 
have been used in the “ American Nauti(,.xt Almanac " Having 
thus provided for the most distant member of our system, he has 
now returned to Uranus, and finds that his present tables (which 
will complete the survey of the solar system) represent quite 
completely the hitherto inexplicable movements of that body. 

The Cincinnati Ob.ervatory, founded by Prof, Mitchell, 
ts, we learn, to be removed, and established in a manner worthy 
of the wealth of Cmcmuati hrom the drawings it may be 
judged that the dome of the new building will be thirty-five feet 
in diameter in the inside I'lie new site was highly approved 
of by Prof. Abbe, who continued until lately to be the director 
of the observatory at Cincinnati, and was presented by John 
Kilgour, Esq , who also added lliercto the sum of ten thousand 
dollars to provide for the new building 

Among the resolutions adopted by Congress at its last session 
was one authorising the President to mvite the International 
Statistical Congress to bold its next, or ninth, session m the 
United States The invitation is to be formal and cordial, and 
it IS provided that should this be accepted the President is au- 
thonsed to appoint the usual organisation commission, and to 
take the other preliminary and necessary steps for the meeUngof 
this body, and for holding its session at such time as may be 
deemed expedient by the Statistical Congress, 

A TELBORAM announces that some of, the crew of the Arcti« 
exploring ship Potarrs, which left New York under the command of 
Captain Hall in 1871, have been landed tn Newfoundland. They 
were picked up in an open boat 40 miles fioni the coast of 
Labrador. It seems, by their statements, that m Augttst *872, 
the ship, being beset with ice, commenced landing provisiont. 
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Suddenl/ the ice broke, and the men who were upon it were 
carried away. They drifted southward for 196 days— more than 
six months— and lite ice, which originaily was five miles 111 
circumference, was gradually reduced to a few feet They then 
took to the only remaining boat Captain Hall, they report, 
died of apoplexy in November 1871 1 hese statements have 

been received with distrust. 

Mr Lamus i\ be.iuUful steam yacht Duma, which has been 
chartered by Mi, Beiijamm bmith, of Londao, for a voyage of 
exploration in the Northern Seas, left Dundee on Saturday, 
The yacht is manned by a crew of twenty, and although there n 
a sailing master, Mr Smith will have complete control The 
first point of rtudervous will be Cobbe's Bay, on the north-west 
of Spitsbergen, where Mr. Smith expects to meet his own 
sailmg yacht, the ' which was despatched from Ifuli 

With stores on May 1 under the comiiiand of CapUm Walker, 
for many ycais conneclcd with the Dundee whaling fleet. Fvery 
eflbrt will stibscttucntly be made to push as far northward as 
possible. During titc voyage marine and land plants will be 
gathered and obsatvations of the tides and cuirents ma Ic The 
Duma IS piovisioned foi a year, but the object contemjilated u 
expected to be lealised in about six months. 

At the recent mccUiig of the Delegates of the French Teamed 
Societies, gold mcJ,tls were awaided to the following — M 
Leymeric, ior his geological studica m the I’yrcnccs , 
M Jllcither, military suigeon, for his interesting geo- 
logical observations on the centul jdateau of France and 
the environs of Mtintpelier , M Oiullicr, for hi, researches on the 
geology and mdusttul products of the department of Sarthe , 
M Vorael, for Ins iiivcsugations on the geology of the .Sahara, 
M SiroJot, for Ins work on the alg.v [Lematua), which glow in 
fresh running water Silver medals weie awarded to M. Caiivet 
for vanoits observations on vegetable anatomy and physiology , 
to M. Veilot, for bis catalogue of the vascular plants of l).\u 
phiny , M (lassies, for his investigations on the teirestri.al 
and river shells of New Caledonia , to M Villot, for Ins obscr- 
valiona on the cuiious metamorphoses and strange migrations of 
certain worms found m wells and m standing w.itei. 

In 1859, an attempt was made to start a Zoological Oaiden 
in Philadelphia, winch fell to the ground dm mg the subsequent 
war A fresh company is now being formed to carry out the 011 
ginal intention, though on a larger scale A site has been secuicd 
in Fairmount Park, and capital is to he obtained m the following 
manner —Certificates of stock are to be issued of not less than 
fifty dollars each. All receipts derived from the Gardens and 
collections of the Society, are to be applied annually — first, to 
the maintenance of the establishment , secondly, to the paymt nt 
of SIX i>er gent on the stock j and third, any balance remaim ig 
to go to the gradual extent ion of the collet lion of the bocitly 
and the improvement of its grounds. Many influential citizens 
are supporting the project. 

The Annual Report of the Visitors of the Royal Institution 
shows a considerable increase in the number of members, and is 
otherwise very sausfaclory. 

The Rev. Thomas Fowler, M A , Fellow, Sub-Rector, and 
Tutor of Lincoln College, has been elected to the Professorship 
of Logic at Oxford, vacant by the death of Prof Wall 

Mr, Hyde Clarke will on Tuesday, the ioth instant, read a 
paper at the Anthropological Institute, on “The Egyptian 
Colony and 1-aaguage m the Caucasus.” 

The Royal Cornwall Polyteclimc Society, has published its 
hst of prizes for iSyj, The largest sums, varying from ten 
gnineas to Mte guinea, are offered for improvements in mine 
ventilation, mining, boring machinery, and (imilar depaittmeats. 


Small premiums are offered for essays, local observations, and 
collecUons of Natural History, especially such as illustrate the 
Natural History of the county 

We have received the “Kc|)ort on the Condihon of the Sea 
I'lsheries of the South Coast of New Itngland m 1S71.2," by 
I'ruf S. F. Baird As the result of a thorough ivuLiligiVion, 
Piuf. Baird comes to the conclusion that during the last ftw 
years there has been a dectde.l decrease m the number of food. 
Iishes In these waters the decrease being mainly due to the com- 
bined action of the fish-ponds or weirs and the blue-fish, the 
former destroying a large percentage of the spawning fi,h before 
they have deposited their eggs, and the Utter devouring im- 
mense numbers of young fish after they have pissc 1 the ordinary 
perils of immaturity 

pRUM the “ Report of the Commissioners of his'icnes ol the 
Sutc of New York,” we learn thit the rivers of that State are 
being plentifully stocked with useful fish, especially shal , and 
the Commissioner!, are confident that the people of the United 
Slates will in a short time rely upon restocking their waters, and 
not upon game L-iws, to keep up a full supply of fish for their 
markets. 

We have received the hrst two parts of Mr '1 egetmeier’s 
magnificent work on “ Fhcasanls for the Covert and the Aviary.” 
We shall notice it fully when completed 

The much-vexed question as to whether seaL are fish or not, 
as regards the oil to bo obtained from them, has recently come 
up m a practical shape between the govern iiicnts of the United 
states anl Newfoumlland The fishery treaty lately entered into 
lietwccn the Untied fiiates and Great Britain, and about to go 
into actual operation in the course of the pre ,ent summer, jiry. 
vides that /lii oil shall be admitted free, but that other oils shall 
psy a duly of ten jme cent ‘Ihis que-tion is one lhai would be 
very easy of solution if it were purely zoological 111 its char-icter, 
siiiee, as every one does or should kn iw, the seal mi l porjioise, 
is well as the whale, arc warm b'omti I mumniuln, having 
nothing in common wilh the lish any more than lus the man 
who, for the time being, goes into the w.iter tor the puipose of 
bathing It appears, however, to be the general pr.ietiec with 
eommercial na'ions toclass all oils obtained fioin marine objects, 
whether cetaceans, turds, or fishes, as fish oil, and on this 
ground It is probable that the ehim of tin Newfoundland 
authorities to have_seaU lecognised as fish will be- accepted 

The following addition I to the Brigliton Aquirmm base been 
mule during the past week —Two young .Seals [i/uua v.tuhtu,) 
fiom Jan-Mnyen Island, \reiie Sea, presented by Mi. John 
Clark, two I’orpoiscs (/‘/nucHa fioin Kye’ Bay, 

purchased, one Angler (fof>htut fit,, atomic), from Cuinwall , 
liiss {futirax lupm) , (miuaids ( /ry4t hmalu) , Grey Mullet 
(VugU caftto) , Congei eels [Con,; t t , band Simls 

{ ttfwina riabyUr), I’olhck Whiliiig (Gmiu\ jv' , tuns), 
KockUags {MattHa musUla) , band t.aunci ( tmmaJsUs iircm) , 
one Octopus [Oefufm vulsans], from the I rench eoist, two 
cuU\e-6A [Sefia aficuta/trj , Prawns (/ti/ ,-/«,■,( s-i.i'm), Foli- 
accoui Coralline (Hsc/iara fo/uum) , Anemones, numerous 

The additions to the Zoological buciety’s Iraidens duiing 
the past week include a Chinese Water Deer mo- 

tttis), from China, presented by Mr K bwiiilioe, foiu J’eafowl 
[Pava rrtslatttr), from India, prcsemled by Mrs Siern, two 
Koodoos (-Sfr-rjtrneznr kuJa), and a Pluto Monkey (CaiOfithtcus 
f/ulo), from Africa ; a Weeper Capuchin (Cl/w- eitfiumtis), from 
South America, deposited, three Cole Tits {l\n us ater), from 
the British Isles , four Spix’s Cavies (Caz'ia <ftru), fiom Brazil , 
a tawny Eagle (Agmh nmioidrs), from Alrica, pui chased , a 
Markhoor (Gr/ris t/n^aceras) ; five Peacock Pheasants {J-a/y- 
pltctivH fAtnguir)i and five Chiliaa Pm-ails {Dajila sfumauda), 
bom ia the Gudons. 
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///£ BIRTH OF CHEMISTRY 

X. 

TAt Tkfoty of PMogUtm-Compunson with Hooke's Theory of \ 
Combustion,— Early Ideas regaidw^ Cole, Motion —Stef hen 
ffales-Ihs Pneumatu Exfenments -Potihattve.—Conelu. 


A BOUT the year 
which was proo 


t 


1669 w 


find the first dawninga of a theory 
" which wasproposed in order to connect togetlier various 
chemicid phenomena, and notably for the explanation of mm- 
bnstion, the common and most obvious of all chemical aotioM 
This theory, known as the “Theoiy of Phlogiston, powerfully 
influenced chemistry for a century, indeed upon its ruins the 
structure of modem chemistry was raised by the tabours OJ 
Lavoisier, Priestley, and Scheele. The pronosers of this theory 
—John Joachim Becher (b 1625, d 1682) and George tmeit 
Stahl (b. 1660, d 1734) endeavoured to trace the cause of 
vanous phenomena of chemical chapge to the assimilation or re- 
jection of what they called " maknaaut fntnci/num ignis, non 
not actual fire, but the principle of fire, a sorne- 
^uing not much unhke the pure, elemental, celestial lire which a 
few ancient and many Middle Age writers had feigned to exist 
Stahl believed this matena ignis to he a very subtle, invisible, 
substance, which neither burns nor glows ; its panicles penetrate 
the most dense substances, and are agitated by a very rapid mo- 
tion. When a body is burned it loses phlogiston , when a body 
IS un-burned, if we may use such an expiession, or de-oxidiscd. 
It assimilates phlogiston {pkoyusTh, burnt) Thus if lead is 
heated foi some length of time it is converted into a powdey 
substance which they called enh of had, and wc, lead oiuie , the 
lead has lost Phlogiston, said htahl On the other hand, if this 
same calx of lead is heated with red-hot charcoal, it is dcoxi- 
dis^ and becomes lead again. It has now assimilated the 
Phlogiston, which it had before lost. 

But here arose a difficulty A metal was found to be heavier 
after calcination than before , thus loss of Phlogiston lead to 
gain of weight, which was altogether anomalous, and apinrently 
mcapabie of explanation But the Phlogistians were equal to 
the occasion , the supporters of a pet theory will create n^uy 
number of the most vague and impossime hyjxilheses, runer 
than yield up their darling to destruction so, said they, I'lilo- 
glston IS a imnciple of levity , 11 confers negative weight , it 
makes bodies lighter, just as bladders attached to a swiramei 
lighten him . , , , 

The theory was applied as generally as pos.ible -thus sul- 
phuric acid IS produced by burning sulphur under certain condi- 
tions of oxidation ; llie sulphur loses Phlogiston, and become! 
heavier like the metallic calx , hence sulphuitc acid is sulphur 
Phlogiston, while sulphur IS consequently sulphuiic acid 
plus Phlogiston In fact loss of phlogiston was synonymous with 
what we call oxidation , and i;atn op phlogiston with diosidolton. 
The existence of Phlogiston was so utterly unstipporlcd by 
experimental proof that the theory could scarcely exist with- 
out many opponents. The endurance of the most fa’sc chi- 
merical theory is often really wonderful The Pblogistians were 
attacked first in one direction, then m another, yet the theory 
continued to find supporters. At last, as a last resource, hydrogen 
gas— recently investigated by Cavendish— was said to be Phlo- 
giston, but this was so entirely different from the Phlogiston of 
Stahl that the theory was now seen on all sides to be fast giving 
way. At length Lavoisier, a century ago, conclusively disproved 
the theory by means winch cannot be discussed here, because 
they belong to the more .idvaiiccd history of the science 

How the crude, unscieniihc, illogical theory of Phlogiston 
could have arnen in the face of Hooke’s admirable theory of 
combustion, and Mayow’s experiments in support of it, must 
always remain a mystery It is probable that if Mayow had not 
died a young man, or if Hooke liad found leisure to prosecute 
his viewf, the theory of I’hlogiston would never have been pro- 
pound^ The theoiy has lieeii much ovcr-praisal Tbe only 
service which it rendered to llie science w.as that it introduced a 
certain amount of order and system, which wss hilheito vv rating. 
It led to the grouping together of ceitain clavses ol facts, and, to 
a slight extent, to the application of similar modes of reavonmg 
to similar chemical phenomena And although tint reasoning 
was altogether wrong, it seemed to indicate the means by which, 
with a more perfect and advanced system, clicimslry might 
bMome an exact science subject to elefimte modes of treat- 
mcQt* 

We have more than once spoken of calcinatton, which was 


indeed one of the most prominent operations of old chemistry. 
Since the examination of the process led to the proposal of lust 
ideas concerning the materiality of the air — most often denied by 
ancient and middle-age writers— it may be well to glance at the 
early ideas regarding calculation Here then was the dominant 
experiment in this direction I take a bright lustrous metal, tin 
or lead, melt it, keep it m a molten state for awhile, and it Is 
converted Into powder, which weighs more than the original 
metal Again I heat this same powder with charcoal, and it 
becomes metal again , yet nothing that can be seen has ^en 
added to the metal, or taken away from its calx Geber defines 
calcination as " the pulverisation of a thing by fire, by depriving 
It of the humidity wlueh consolidates its parts.” lie observed 
that the metal increases in weight during the operation, although 
“depnved of its humidity ” Cardanus asserted that the increase 
of weight in the case of lead amounted to one-thirteenth the 
weight of the metal calcined ; and he accounted for it on the 
supposition that all things possess a certain kind of lik, e. celestial 
heat, which is destroyed during calcination , hence they become 
heavier for tbe same reason that animals are heavier after death, 
for the celestial heat tends upwards. This idea was almost 
similar to that of the Phlogistians, although published more than 
a century before Becher wrote his Physua inblciiatua. In 



16^9 Jean Rcy, a physician of Berger.ic, attempted to discover the 
cause of increase, and attributed it to the absorption of ” thick- 
ened air" {I'ttii ispesst) by the metal during calcination. Lemery, 
as wc have se<n, attributed the gam to the ateorption of eorfus- 
eules <lt fit Afleiwards came the nitre air of Mayow, then a 
centutv later the increase was proved to be due to the union of 
the body with a constituent of the air which Lavoisier named 
oxygen gas , and this gas was first discovered by heating one ot 
the calces (c-ilx of mercury), about which so much speculation 
had been wasted, and so little experiment bestowed, by earlier 
wntera. 

We are drawing towards the end of our subject, but we think 
any account of the earlier history of chemistry would he very in- 
complete without a notice of the work of Dr Stephen Haies 
(born 1677, died 1761). In a number of papers tomiiiunicatcd 
to the Royal Society, and afterwards published 111 a Work 
entitled Statical Essays, we find a variety of expeiimmis by 
Hales, chiefly relating to pneumatic chemis’ry Herein we find 
an account of “a specimen of an attempt to analyse the air by a 
great variety of chymico-statical experiments, which show in how 
pent a proportion air is wrought into the composition of animal, 
v^etable, and mmeral subitancet, and withal how readily it 
resumes its former elastick state, when in the dissolution of thow 
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substances it is disengaged from them ” In order to determine 
the quantity of ait disengaged from any sulistance during distil- 
lation or fusion. Hales placed the substance in a retort, and luted 
the retort to a large receiver with a small hole, at the bottom , 
water was caused to occupy a known space in the receiver, and 
the amount of air expelled was estimated by noting the amount 
of water remaining in the receiver at the conclusion of the 
experiment, after cooling. Hales employed the following ap- 
paratus (Fig. 21) to measure the volume of air generated by any 
Und of fermentation, also by the reaction of one body upon 
another. 

The substances undergoing fermentation were placed in h, and 
over the whole a vessel, ay, was inverted, closed below by the 
vessel X x, and containing above a certain amount of air, to the 
level y. If air were generated, the water in a sank (say to y ) , 
while if air were absorbed by the bodies in i, the water rose 
(say to «). Sometimes he placed different substances on pede- 
itols in a lar of air, and ignited them, as Mayow had done, by a 
bumii^;-glas5, and noted the alteration in the bulk of air 11c 
did this with phosphorus, brown paper dipped in nitre, sulphur, 
and other substances. If he required to act upon substances by 
meant of a strong acid, he would place the substance in a 





suitable vessel on a pedestal m a known vclumc o( air, standing 
over water, and would suspend over it a phial which could be 
emptied by pulling a string. 'I hese devices ncre closely copied 
by PneitW and Lavoisier in their experiments upon gaseous 
bodies, if a substance required to be heated violently, it was 
placed m a bent gun-barrel, r r (Fig. 23), one end of which was 
placed m a furnace, while the other was placed under a bell jar, 
a k, full of water, inserted m the pml of water x r. He dis- 
tilled a number of nbstancei, ap{»rently taken at random, and 
determined the amount of gas evolved, but he appears to have 
been at no pains to determme the nature of the gas, assuming it 
to be ordinary atmospheric air. Thus he distilled i cubic 
inch of lard, and collected thirty-three cubic inches of gas as the 
products of decomposition Tallow, horn, sal ammoniac, 
oyster shells, peas, amber, camphire, and many other substances, 
were similatly treated. 

Two grains of phosphorus ignited in a closed vessel of air, 
were found to absorb 28 cubic Inches of air. 211 'grams of 
nitre mixed with bone-ash yielded 90 cubic inchet of gas ; 54 
cubic inchea of water on boitog yielded i cubic inch of air In 
order to measure the elastic force of the gas produced by fer- 
mentijw peas, Halts filled a small, strong bottle, c (Fig. aa) srlth 
peas, alug up the iateistioes with water ; mercury to a depth 


of half an mch waa then poured in, and of course remained at 
the bottom of the vessel c. A long tube, a s, the lower end 
of which dipped beneath the mercury, was securely fasten^ 
into the month of the bottle h, and fixed air-tiglil In a few 
days’ time the peas were in a state of fermentation, and the 
generated gas had forced the mercury to ascend m the tulie a s 
to a height of 80 inches, hence the gas in c was existing under a 
pRssnre of about 35 lbs on the square inch 

Hales also produced gases by various reactions Thus he 
poured a cubic inch of sulphuric acid on half a cubic mch of 
iron filings no effect took place until he had diluted the acid 
with water, when forty-three cubic inches of atr (.as he calls it — 
111 reality hydrogen gas) came off Iron filings mixed with nitric 
.acid, or with ammonia, or sulphur, were found to alisorb air A 
cubic inch of chalk treated with dilute sulphuric acid produced 
thirty-one cubic inches of air(m reality carbonic aiihjdridcgas). 
If space permitled, we could say much more of Hales' works. 
Ills experiments on respiration, ami on various principles of 
vegetation, are exceedingly ingenious, and often accurate It 
has often been said that Lavoisier created modem chemistry by 
the introduction of tlic balance into chemical experiments, but 
here we find Hales weighing his substances, and measuimg his 
gases, years before Lavoisier was born 1 laics did not suffi- 
uently investigate the nature of the various gases which he pro- 
duced in the couise of his experiments, but be assuredly paved 
the way for many of the after discoveries of Priestley, Cavendish, 
and L.avoisicr 

Dr Hermann Boerhaave, of Leyden (b. 1 668, d 1738), was 
a contemporary of Hales He was the author of the first com- 
; piehensive system of chemistry — abulky qu.arto 111 two volumes, 
i entitled AVe//<x«/<t Chmut, which appeared in 1732, and which 
for many years was the chemical text-book of Europe In it he 
1 defines chemistry as “an art which teaches the manner of per- 
1 forming certain physical operations, whereby bodies cognizable 
' to the senses, or capable of being lendered cognizable, and of 
j lieing contained m vessels, are so changed by means of proper 
I instruments, as to proriucc certain determinate effects, and at 
(he same tmie discover the causes thereof for the service of 

But hold ' cur task was to give some account of the birth of 
chemistry, while a science with such a ponderous definition as 
the above, is no longer infantile The babe has grown up about 
us until It has assumed a tremendous individuality The great 
discoveries of the fathers of modem chemistiy, I-avoisier, 
Scheele, Priestley, Cavendish, Davy, need not be told here , they 
belong to the later history of chemistry \Vc have traced the 
science from its commencement in the crude nielallurgical and 
other operations of the ancients, to the time when a comprehen- 
sive system of the science appeared And when we think of 
the vast dimensions of the science of to-day, the numberless text- 
books in every language, the great laboratories springing up in 
every country, the immense amount of original reseaich, wc are 
carried back in spirit to those mistaken— but often grandly 
energetic men— who said to the disciples of their ait — 

Ora } 

Lege, Le^e, Lege, Lelege, L(^ora ' 

El Invenies. 

G F. Rodwjili, 


SCIENTIFIC SERIALS 

Bulletin Mensntl de ta iocilll d’Aeclimatattan de Bam, 
The April number contains much interesting information as 
to the work done by the Society, which besides gratuitously dis- 
tributing specimens of various useful animals or plants wherever 
they are likely to thrive, also lends or lets to those penoiis, whose 
tastes or knowledge fit them for the charge, some of the rarer 
species of animal or vegetable life, thus sowing the seeds 
of minutnre jardtns d'acchmatatmt throughout the country. 
During the last 12 months 3 monkeys have been bom at 
the Paris Gardens, one of them in March last. In that month 
7S mammalia and 1,669 birds of various sorts were received, 
while the Society was able to distribute 62 mammalia and i,73« 
birds. The Society aims at encouraging the reproduction of MI 
sorts of useful animals, not merely confining its efforts to the 
mainleoance of a slock for exhibition An interesting account 
IS giuen of an oyster breeding establishment and aquarium at 
Biarritz, and of the cultivation of sUkworms in France gener^y. 
On* French nei^boiirs have set us the example of cultivating 
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our oysters ; we may learn some day to follow in their steps* 
nad turn our attention, so far as our climate will allow of it, to 
the “education” of silkworms This art is Iiccoming quite a 
recognised industry in France, and the success that has attend^ 
its adoption u very gratifying Bamboos, Spanish broom 
ttncmssinia), China gra-,s or China nettles, Callfoi man pines (Ptnus 
sabtniann), are among the plants which arc rcfeired to as proper 
to be introduced into Fiance 


SOCIETIES AND ACADEMIES 

Condon 

Mathematical Society, May 8 — Dr Hirst, F R S , in 
the chair. Prof Cayley communicated an extract from a letter 
he hatl received from M Ilcrmue “ On an application of the 
theory of nniciirsal curves,” and then gave accounts of the two 
following papers, ‘‘ I'lan ol acurve-traemg apparatus,” and “ On 
a rational qnintic coi leapondciice of two points m a plane • ” 
anothci piper entitled “Bicursal curies” (it curves with a 
deficiency ont) by the same gentleman, wis taken as read —Mr. 
S. Roberts read a shoU “Note on the l’luckcri.in characteristics 
of tpi- and hypo trochoids,” &c , showing that the curves were 
unicur'al lie gave also the order and class In connection 
with these cuives Mr J L (llaislicr advocated the use ol Mr 
I’erigal’s term “ bicircloids ” Amongst the presents rc-ceived 
were twenty two memoirs, Ac , by the late Prof de Morgan, 
presented by M\s dc Morgan 

Geological Society, April 30 — Joseph Prestwich, h R S , 
vice-president, in the ch.air —On the Permian Breccias and 
Boulder-bcds of Armagh, by Prof Edward Hull, F. Rb, 
Director of the Geological Survey of Ireland In this papei the 
author described certain breccias occurring m the \iciiiily of 
Armagh, which he referred, both on stratigraphical and physical 
grounds, to the Lower Permian senes, coiisulering them to be 
identical with the “ brockiam ” of Cumberland, and the Breccias 
of Worcestershire and Shropshire. The author further referred 
to the extensive denudation which the Carboniferous beds have 
undergone m Armagh, and also alluded to the occurremc of 
beds of Permian age near Benburb, between Armagh and Dun- 
gannon —Geological Notes on Griqualand West, by G W 
Stow. The geological results of a journey made by Mr <> W 
Stow and Mr !■ 11 S Orpeii from the Orange free State into 
Griqualand West are communicated by Mr .Stow in this paper, 
with numerous carefully executed sections and a geological map 
based on the survey map prep-ared by Mr Orpen for the Goiern- 
meat. From the jumtion of the Rict and Modebr Rivers (south 
of the Panueveldt Diamond-fields) to Khetsand theSchurwe Ber- 
gen, the track traversed three degrees of longitude Ihe return 
route north east to M ount Huxley and Daniel’s Kuil, and eastward 
to Llkatlong, on the Hart or ICoIang River, was nearly as long. 
From the Morlder, first south-westward and then westward, to 
the junction of the Vaal and Orange, the olive shales of the 
Duynodon- or Karoo-senes, traversed frequently by igneous 
rocks, form the country, and are seen in some places to lie un- 
conformably on ohler rocks The shales reach to the end of the 
Campbell Ramlt, on the other side of the Orange Kiver, and 
have been, it seems, formed of the debris of those ohl hills to a 
great extent The oldest rocks of the locality arc seen cropping 
out here and tliere in ihegorges at the foot ol the Randl, an.fcoiuist 
of metamoriihic rocks, greatly denuded, on which the mas iveand 
extensive siliceo-calcarcous strata of the (.real Campbell Plateau he 
iinconlormably 1 hese latter and the breccias of tbeir slopes are 
coated thickly with enormous travertine deposits Igneous rock- 
masses occur around Ungeluk, west of ihe jasper range, and then 
bright-red jasper rocks ciop up near Matsap, succeeded to the 
west by the parallel quartzite range of Matsap, and again by 
other bedded jaspers, which seem to he m a synclin.al of the 
quartzite rocks, which come up again in the Langeberg These 
are succeeded by lower rocks, consutuig largely of sands one, 
gnt, and quartzite, with more or less pervading mica, a.faras 
the journey extended m the .Schurwe Bergen, also parallel to the 
former ranges The maximum thickness of the successive strata 
u calculated by the author at 24,000 ft , allowing for possible 
reduplications, the minimum is regarded as not less than 9 000 ft. 
— On some Bivalve Entomostraca, chiefly Cypridmidae, of the Car- 
Ixiiuferous formations, by Piof. T, R. Junes, F K.b. Ihe larger 
forms of bivalved Entojmostraca are not rare in the Carboniferous 
limestont, and some occur m certain shales of the Coal-measures. 


Geologists’ Association, May 2 — H. Woodward, F R.S., 
president, in the chair.— On the valley of the Venire (Perigord), 
Its limestones, caves, and pre-histonc remains, by Prof T. 
Rupert [ones, F R S., F.G S The river Vizire, rising m the 
department of Correze, traversing the department Dordogne, and 
joining the river Dmdogne near Lariat, runs from the old meta- 
morpbic rocks of the central plateau of France, through carboni- 
ferous, tnassic, Jurassic, and cretaceous strata. The last men- 
tioned are chiefly limestones, nearly horizontal, presenting steep 
and often high cliffs, either washed by the river, or bordering its 
broader and older valley The softer binds of limestone have 
been hollowed out along the valley by frost and water, and here 
and there present recesses and caves These in several instances 
have been artificially enlarged, and in very many cases have 
afforded shelter to pre histone people, and still retain heaps ot 
bones and hearth-stuff, with flint implements of numerous kinds, 
carved bones and antlers, and occasionally human nones. The 
most common hones and antlers arc those of reindeer, which 
must have abounded in soiithetii France, whether remaining all 
the year round nr migrating from plain to mountain and back 
again m tlieir season, for the cave folk killed them of all t^es 
in vast numbers The cold climate necessary for the reindeer 
has long passed away , the musk-ox and the hairy mammoth 
disappeared also with the reindeer, and looking at the great 
changes in geographical outlines and con tom s that have taken 
place since the extinction of the Lurojiean mimmolh, the author 
thought that some eight or nine thousand yiars would not be 
too long for the bringing about of such changes That the Old 
cave folk of Pengord saw the living mimmolh, a lively outline 
sketch of us peculnirand shaggy foi in, on a piece of ivory, found 
m the Madelaine Cavt, is salisfacury evidence The special 
geology of the district, the characters of the several caves and 
their contents, and the in 1st striking of the implements of stone 
and bone were describcxl m this paper , the human remains found 
at Cro-Magnon, a gigantic chief and his more ordinary com- 
panions, were specially treated ol , and the high probalnlity of 
their belonging to the same r.icc of men as the older Cave-folk 
was discussed at some length (For details on this subject see 
Nature, vol vn p. 305rfr<y) 

Anthropological Institute, May 6 — C'ol A Line Fox, VP 
m the chair A paper was read on “Fasicin Coolie Labour,” 
by Mr W 1 . Distant J he atm of the paper was to show the 
dlssimiianty in the capacity and aptitude for certain work which 
exists among different peoples under the same conditions The 
workmg of a large sugar estate by means of European capital, 
European appliances, and Euiopcan superintendence, with the 
manual lalionr of some hundreds of Asiatics, including Klings, 
Chinese, Javanese, and Malays, was taken as an example In 
describing the labours of these peoples, the differences were 
exammed m thetr capacity for work m general, their ap- 
titudes and dislikes for certaui work, and also in their methods 
of working, viz by task or otherwise, taken m conjunction with 
their social condition, and the terms under which they are en- 
gaged. In contact with the European the Chinaman seems to 
prosper , he bargains with him, whilst the Javanese sullenly 
worki for him, and the Khng sinks to a crouching menial in his 
presence The Furopeaii seems affected in the same way , he 
can chat with the Cliinc'e, tolerate the Javanese, but despises 
the Kling Europern civilisation and prejudice are confronted 
with Eastern ignorance and prejudice It is the need of money 
that has brought ihevc different peoples together. English, 
Scotch, Portuguese, Klings, Javanese and Chinese are only 
attracted together in the hope of gam, and under this creed 
progress and civilisation generally remain m the hands of the 
8tron»st and richest party —A paper by Mr Howorth was read 
on “The westerly Drilling of Nomads from the fifth to the nme- 
teenth century. Part x. the Alans or Lesghs ” Col Lane Fox 
exhibited two beautifully chipped flint bracelets, four iron brace- 
lets, and other articles found in a tomb in the valley leading to 
the tombs of the Kings of Thebes ; also a large and finely worked 
flint knife from a tomb m the same neighbourhood Lieut S, 
C Holland, R.N , exhibited a senes of photographs of Amos, 
and various articles of Amo manufacture -The Rev. Dunbar 
I. Heath hag been elected Treasurer m the place of the late 
Mr. Flower 

Zoological Society, May 6. — Prof Newton, F.R.S., vice- 
president, in the chair. The secretary read a report On the 
additions that had been made to the Society’s menagerie during 
the months of March and April, 1873, and called partict^ 
attention to an example of the Broad Banded ArmaMo 
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rut umcinctus), winch was new to the Society s collection ; also 
to a pair of Whitc-necked Cranes (Grus 7>tpio) from Japan 
No example of this fine species, so far as was known, had pre- 
vionsly bwn brought alive to Europe. — Mr. Sclater exhibited 
some photographs of, and made some remarks on, a young spe- 
cimen of the Liberian Hippopotamus (H>ppoMamm hbenensis) 
which had recently been received alive by the Zoological 
Society of Ireland, but hail died shortly after ita arrival — A 
communication was read from the Rev O. P. Cambridge on 
some new species of Araneidea, chiefly from Oncntal Siberia - 
A communication was read from Mr G B Sowerby, jun , on 
three species of land shells from Madagascar, which he proposed 
to call Cyclostoma sujfusum, C s'txillum, and C. perspatmum, 
sps nov. — A communication by Messrs P L, Sclater and O 
Salvin contained notes on the range of certain species of Amen- 
can Limtocoltt in the southern part of the New World. Two 
distinct species of Stilts (Iltmantopus) were shown to occur in 
the Neotropical region— namely, // mqiuoUts Viell , and // 
brastltensis Brchm — Mr. A H Garrod read a memoir on the 
variations of the carotid arteries of birds, in continuation of the 
labours of Bauer, Meckel, and Nitasch upon this subject Mr 
Garrod's observations were based principally upon specimens 
that had died in the Society’s gardens. 

Entomological Society, May S— Mr. H. T. Staunton, 
vice-president, in the than —Mr Higgins exhibited a speci 
men of Langm emzooides (one of the Sphingid<i), from the 
Himalaya, hied by Major Buckley He also exhibit^ a female 
specimen (the first that he had ever seen) of Gohat/ius atloai;- 
fiata, from Limpopo —Mr McLacliian exhibited a colourtd 
plate of butterflies ns a sample of a work on the “Naiuiil 
History of lurkestan,” about to be published at the cxp>ense of 
the Government of that plate, and founded on the enlomologicil 
collections made by M. Alexis I'edtschcuko during the years 
1869 71 The work is to be published m the Russian langiiag, , 
with Latin diagnoses of the new species —Mr Bates pointed out 
a figure in the plate of Cocamlica, a variety of ( oltas Hades, an 
insect belonging to Lapland, and remarked that it w.is .an in 
tcresling fact that many species of insects belonging to Arctic 
regions were also found in mountainous districts much fardu 1 
south, though not 111 the intervening plains. He mentioned also 
tchas pahcHo, which was found ne.ir the snow-line, 111 the Alps, 
and in Lapland — Mr Muller aUo remarked on the close con- 
nection between the Arctic and Alpine insect faunas, referiing 
particularly to Parnassius apoUo, which occurred in the north 
of Europe, but in Switrerland was confined to the Alps and the 
opposite jurassian range, carefully avoiding the intervening 
alluvial plains, which in the glacial period had been covered with 
the glaciers of the Rhone, the Reuss, the Rhine, and minor tri 
butanes. He added that if the actual stations of the species wen 
mapped, they would all be found to exist outside, hut along the 
moraines left by the ancient glaciers — Dr Sharp communicated 
a paper on the Staphylinidm of Japan,” principally from tin 
collections formed by Mr George I.ewis — A paper was ie.ad, 
entitled “ Notes on the Fphenieridai," by Dr 11. A Hagen, 
compiled by the Rev A £ Eaton. 

Royal Horticultural Society, May 7 — General Meeting 
— Viscount Bury, M P , having been nominated by the Council, 
pending the Queen’s approval, to the oflicc of president, took 
the chair. — The Rev M J. Berkeley commented upon the show 
Prof Thiselton Dyer called attention to the first appearance at 
the meetings of Odontoglossum vexiUarmm, a lovely orchid, wnli 
flat rose-coloured flowers, four inches across It had flowered 
for the first time m the old world on April 19. The late Mr. 
Bowman discovered it in New Grenada, on the western slopes 
of the Andes It was more nearly allied to O phalituopsts Ih.an 
to the type generally prevailing in the genus. 

Scientific Committee — Dr. J D. Hooker, C B. , FRS, 
in the chair — The Rev. M. J. Berkeley exhibited a shoot of 
Aratuarxa tmbruala, illustrating the injury suffered by this plant 
from the punctures of the young leaves by the prickly points of 
those on the other branches — Dr Masters exhibited a drawing 
of a flower of Mr. Ware’s Primula verts var chlorantha It 
consisted of a mass of small leafy scales, the innermost of which 
were prolonged into styles and had ovules upon the edges 
— Prof Thiselton Dyer, adverting to some statements about ihe 
cultivation of fungi, stated that, according to Thpre, cited by 
Duchartre, Agartcus Palomet and Boletus ednlts are sown m the 
Laudes by watering the soil with water in which these species 
had been boiled. The spores of vanous other species wUl, it is 
said, endure a tempmrature of aia” F., and those at PemiHartpancln 


even, according to Schmitz, 230° F —The Pev M. J Berkeley 
said there was no doubt that fungus spores would bear a high 
temperature. The development of a, l\iiiuUmui the interior 
of loaves of the pain de munition almost immediately after th^ 
were drawn from the oven to the temperature of which the spores 
must have been fully exposed, was a case in point bjiecimens 
of Cytinus hypocistis, the only European species of Haffl/suteeie, 
were shown They had been sent from Cannes by the Hon r’ 
Bailie Hamilton. 

Institution of Civil Engineers, May6. — Mr T Hawksley, 
president, in the chair. — The paper read was a history of the 
River Clyde, by Mr James Deas, and gave an account of the 
various works cairied out for improving it .is a navigable river, 
and of the modes and cost of dredging and depositing followed 
m the deepening and widening of it It was remarked that for 
no nver in the kingdom had so much been done “by art and 
man’s device ” as foi the Clyde above Port-Gl.isgow , that the 
nver from Glasgow, for twelve miles seawaid, was nearly as 
much an artificial navigation as the Suez Canal One hundred 
years ago the nver was fordable even on foot twelve miles below 
Glasgow. The engineering works earned out in the Clyde, 
combined with the mineral resources of the district, had raised 
Glasgow from an insignificant provincial town, with a population 
m 1771 of only 35,000, to be the second cily 111 tlie empire, 
with a population (including suburbs) of 566,150, according to 
the census of 1871 

Royal Microscopical Society, May 7 —Dr. Millar, VP., 
in the chair — A paper by Dr Maddox was read, “On a 
jiarasite (lielieved to be a species of /u.w/i;) found encysted m 
the neck of a sheep ” I he general characturisiics of the cyst 
and the appearance of sections of it under the microscope were 
fully described, as were also such jiortions of the parasite as 
could be separated from the general mass, and m which the 
presence of immature ova was particularly noted The circum- 
stance of finding ova during the encysted condition of the 
creature was believed to be unique — A paper was also read by 
Mr. W. K Parker “OnVhe Development of the kacial Arches 
of the Sturgeon,” m which the formation and development of 
the mouth was minutely described, and the relation winch it 
bore to that of the osseous fishes and to m.ammals pointed out 

Academy of Natural Sciences, January 14 —Dr Ruschen- 
berger, president, in the chair — Prof Cope made some observa- 
tions on the structure and systematic position of the genus' 
Eobastleus Cope C inlat/tentiin Lcidy and Viiioieias Maish 
were names apjilted to allied mammals, so that the same would 
probablyapply to them also Until further evidence is presented, 
be adheres to his original position, that these animals ace true 
Proboscidia, and cannot be relcrred to any other order — “On 
the forms of Artificial Oxide of Zinc,” by George A Koenig, 
Ph D — “On a Boiler Incrustation from New Jersey,” by George 
A Koenig, Ph D 

January 21 —Dr Budges m the chair — Notice of fossil Ver- 
tebrates flora the Miocene of Virginia Prof Leidy directed 
attention to some fossils, part of a small collection recently 
received. They were found imbedded m blue clay containing 
an abundance of fossil diatomes, among winch (, oscmodiscua is 
especially conspicuous The fossil vertebrate remuns consist 
mainly of vertebra; and teeth of cetaceans, vertebra, of bony 
fishes, teeth of sharks, and spines of rays Among them also 
there is a portion of a humerus ol a bird, and several worn teeth 
of a peccary Besides these there are specimens which may be 
regarded as characteristic of the following ilmlrscribed species 
Protocamelus vtimitmtsis, Tautoga [Protauloga) lonidtiis. An- 
penser otnatus.-Mr Thomas .Median offered to the Academy 
some facts in regard to the fertilisation of flowers which con- 
firmed the popular view that pollen of one variety had an 
immediate influence on the structure of the fiuit of another 
variety, as well as on the progeny ; and also furnished some 
entuely new facts in regard to the ability of a seed germ to receive 
impregnatma from two distinct sources. Mr Arnold of Pans, 
Canaifii, determined to observe the effect of cross fertilisation 
on Indian com. He procured a very peculiar variety ol which 
Mr. Meehan exhibitcil an ear, not known m the vicinity— .a 
brown variety, with a circular dent at the apex —and raised one 
^ant from U. The first set of flowers were peimilted to be 
iertilued by their own pollen in ordei to test wheihei there ^s 
any reveruoaary tendency in the plant, or the pollen of a ny other 
variety rn the vicinity. The ear now produced was the result 



60 


NATURE 


\May 1 


— every grain being like its parent The com plant produces two 
ears on each stalk As soon as the “silk” — the pistils of this 
seconit tar— apptare'l, the pollen — mn “lassil ” — of the common 
vrliow flint Corn was procuvrti, 'tt m a b.’tllt of water tied near 
the developing tar, the jilant’s own tassel having been cut away 
sometime previous Alter a short time this set of male flowers 
was removed, anil a panicle of male flowers from a white variety 
was introduced to the same bottle in order to afford it the oppor- 
tunity of operating on the same female flowers The result was 
the ear now presented The base of laik ^am was of the 
yellow flvnt corn, but the half oi the white variety. The 
result was he thought no escape from the conclusion, not only 
that there was an immediate influence on the seed and the 
whole fruit structure by the application of strange pollen , but 
the still more important fact, hardly hcfoic mole than suspected, 
that one osule could receive and be affected by tht pollen of 
two chstin-t par nts, and this too after some time had elapsed 
between tht lust and stcont' iinpi tgnation. 

I>cbruary4 — Mr Vans, vi.e-pttsiden(, m the chatr— The 
following piptrs were piesented fur publication — “t>o the 
I ingual Dentition of certain Terrestrial Pulinonata from the 
United States, with remarks on their systematic value, ’ by 
Thus liland and Wm G Binney , ‘‘Catalogue of the lecent 
species of the Class lirachiopoda,” by \V H Dall, U s C S., 
"Descriptions of Mexican Ithncumonide,” by h, T Ctesson. 

“ Notices of Kem tins of Fislics in the llridger Tertiary Forma- 
tion of Wyoming " Prof I-enly remarked that among the 
inultuti'lc of fossils which had been collceted from the leiliary 
clays and sandstones of the Hridger Group of Wyoming, there 
were comparalncly ftw peitauung to fishes Nevertheless the 
remains eil the-se are not unlrenuent, but they are not sj com- 
plete as one might have expected from the nature of the lieds 
toiilaiiimg them They usually occur as isolated hones, scales, 
anl teith, and mostly indicate fidies lelated with our living 
Uara (/,// .ind Mud Fish (Aiiihi) Many ol the Irig- 
meilts apitcar to indicate the following extinct speues previously 
imdescilbed —jAj'ufoUtUui/Hn, / sim/’/, \ in/nh/is , Iona ^ 
[Prolaima) Hintai-nns, A (I'luhvma) mnha A (/'/ <>/■//«/, i) ^v,r. I 
ri/ir), Jlyfanna d ^ms , i'liiith' Im antujuus , J’liareoJusiuntw, 


Academy of Sciences, May s — M de Quaircfagcs, pres, 
dent, m tlic cli ui —1 he dcatlis of Haron Liebig, fuieigii as.ociat 
of the .\cad,.my, and of M llausteen, coriespoiidcnt, were 
anmnmceil - Ihc follow ing papers were lead -On the heal 
produced by the reactions between water and ammonia, c.ileie, 
banc, and stiontic, oxides, by M Ueilhclot. The author had 
estunatctl the heat produced by the solution of dry Nil, mv 
and also on the diluuun of the former solution with mure w 
ho has found th.it ns reg irds the latter case the heat is in in 
ratio to the water alieady eonibmcd with the ammonia 
determinations of the heat m the case of calcic, banc, 
ationtic oxides, wa, made by dissolving them in 1 

and from the result obtained the heat foi their cc 

nation with water was cal.ulatcd —On the separaiion of 
potash and soih in vegetables, 5th memoir, by M Lug 
Pehgot I he author finds that in those cases where plants 
growing near the -ea Ciintain sodium salts, this fact is lo be 
attributed 'o their absorption of them, through their leaves 
from the spray in the air, and not from the -oil —A aport on 
M UcTtiu s memoir on the leststance opposed li> rolling hv the 
keel of a vessel, by MM Pans, Juiien de la Uiavitre'^aiid 
Diipuy de I ome —On the coiulilions ol the iiitegrabiliiy of 
simultaneous ceiuations, \c , by M I ollet —On the use of 
the meat of tuberculous animals for fcod , can this meat 
ciuse the^ development of pulraonaiy phthisis ■’ by M G 
t. ohn. The author, from the results of thirty experiments 
where as many nnmials were Lil on every kind of tubcrtu'uus 
jiesh, answers the rpiestion in the negative Whcie oilier 
experimenters have obtained opposite result-, he believes 
that they have either experimented on auunals already dis- 
-sr have allowed porUotis of the tuberculous matter to 




had admission to the lungs of the animals in the air they breathed. 
—On the action of ozone on absolute aleoLol on the combina- 
tion of hydrogen and cyanogen under the influence of the silent 
electric discharge, by M. A. floillot.- A new observation of 
comet II , 1S67, by M. Stephan.— On the effects produced by 
^tnetty on mercury immersed in different solutions, by M 
m dn Moncel.— On the punfication of hydrochloric acid by 
M. Engel— On the estimation of sugar by Barreswil’s method by 


M E Feltr —Experiments on the respiration of fish, by M. 
Qtiinquand — Contribution to the history of microzymes and 
Bacteria phjsiolugical transformation of Bacteria into micro- 
zymes and of myeiuzymes into Bacteria m the digestive tube of 
the same animal, by MM Beebamp and Eslor. — On the remams 
of hlfphas /nvui found m the quaternary formation of the en- 
virons of Pans, by M J. Keboux 
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THE FUTURE OF THE ENGLISH UNI- 
VERSITIES 

AN ECHO FROM OXFORD 

T H E Association for the Organisation of Academical 
Study has inaugurated a good work, which must 
in the end have an important result. But in the ex- 
pressions of policy as yet put out by that body we notice 
an omission which perhaps is intentional, but m any case 
a very serious, indeed a fundamental one. It is well 
enough to declare that the collegiate and other revenues 
of Oxford and Cambridge should be devoted to the 
encouragement of research, and to placing the highest 
kind of teaching in all subjects within the reach of the 
people of this country. It is most true that to this end 
prize-fellowships and non-resident sinecures must be 
abolished, and in their place we must have carefully- 
chosen professors, assistant-professors, and lecturers, 
teaching and carrying on original research in all depart- 
ments of knowledge With such a programme in h.ind 
the members of this association can very plausibly de- 
mand for the old Universities that they be not despoiled of 
their excessive wealth, but that this wealth be made 
operative and productive within the limits of the Uni- 
versities themselves. Nevertheless there is a question 
which necessarily arises — whenever the future of the 
English Universities is mentioned— which the Asso 
ciation has not discussed, and which we think it 
ought boldly to meet, even though it should lead 
to a split in the ranks. That question is this— Are 
Oxford and Cambridge to remain as institutions exclu- 
sively for the elegant education— the “ culture ” — of the 
upper classes who may choose and can afford to allow 
their sons to while away certain years there > or are they 
to be made engines of national education where a poor 
man may go with as much reason as a rich one ; and 
profitably spend his time m acquiring knowledge and 
training which have a real value m the world and place 
their possessor in the position to earn his bread and liis 
standing among men ’ 

It IS a fact that at this moment a youth entering a 
college at either Oxford or Cambridge and taking his 
degree after four years of a very pleasant life, having 
spent during the process at least 800/. (/>. 200/. a- 
year) comes away, not a whit further on in the battle of 
life than he was on entering. He has acquired some 
good habits, many very bad ones, but has received no 
training nor instruction which will render him useful to 
other men, excepting— the exception is a very significant 
one— at a clergyman or as a schoolmaster. 

The state of things is neither more nor less than this — 
that a young man cannot study at the English Universities 
and associate with even the most steady-going of his fellow- 
students at a less expense than that named above , and 
tlut the University cannot, at any rate does not, teach 
him anything in a practic^ or professional way. It is 
useless for Cambridge and Oxford to open their classes 
to non-coUegiate students, as long as those classes are 
not something more systematised and practically-pointed 
No. 186-Voi,. vni. 


than they can be, when exclusively designed as parts of a 
so-called elegant or “ liberal ” education. Men who are 
intending to work hard m life cannot afford to pass 
through such a course after leaving school , and hence 
our University students are, with a few exceptions, drawn 
from the richer classes , hence, too, the amount of luxury 
and rarity of earnest study amongst them, which re- 
acts on many of their teachers. The present posi- 
tion of the Universities with regard to education for 
the business of life is merely that of a preparatory 
school. The same limitations of subjects— the same 
books are in force here, with some small additions for 
the few “ honour men,” as in our public schools, such as 
Eton, Harrow, and Rugby. The B.A. degree — the ordi- 
nary examinations for which any average boy on leaving 
school at sixteen or eighteen years of age could easily 
pass— absorbs nearly all the activity ; is, m fact, almost 
the highest effort of each University. Almost all the 
teaching, certainly all the college work, is directed and 
governed by the requirements of this preparatory course 
which prepares for nothing Whilst the intellectual 
standard thus held up is childish enough, it is necessarily 
accompanied by a system of tutorial superintendence 
and direction as wearisome as it is injurious. 

In fact, the best effort in Oxford and Cambridge — the 
most striking movement m recent times— as compared 
with the dead calm of some fifty years since, has been 
mther a retrogression than an advance , we are less of 
Universities now than then, and have become more like 
- and are daily becoming more like — the great public 
schools, such as Eton and Harrow. The greater part 
of all the college-teaching staff is employed m doing the 
very same work as that done in the schools, which ought 
ntver to be required at a University at all As the 
arrangements and innovations of the vat lous college-bodies 
.are watched, it becomes obvious that the schoolmaster is 
abroad in a very ambitious spirit with the avowed object 
of making the University a great beventh Form, similar 
in [discipline and character of instruction to his own 
pedagogic institution 

Thu state of things is defended by a large number of 
persons — among them members of the Association— with 
two words chiefly m their mouths — “ culture ” and “ tech- 
nical.” It IS maintained that ” technical education” (an 
expression which is used for the purpose of suggesting 
the less intellectual side of what it is better to term “ pro- 
fessional education ”) is not the function of the Univer- 
sities, that it cannot be com'cniendy undertaken in 
them, that it is better carried out in the great cities 
such as London, Manchester, Edinburgh, whilst 
the Universities in their academic seclusion can 
administer that smattering of omniscience, dilettan- 
tism,' and good manners which it is so important for 
persons of a certain income to possess. To obtain this 
a youth must be prepared to sacrifice time and money ; 
and in offering this the University is, accordmg to the 
opinion of many resident fellows, doing its worie in the 
world. The selfishness of this view of University func- 
tions is patent enough. Clearly it is an easier matter to 
unctomce this ornamental work, and to leave to others 
thebu^essof life. It appears to be overlooked by its 
advocates thattoe Universities thus may, or rather have, 
lost all iaAtMOe, all share in the life of the country. In 
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renouncing technical or professional education, the 
University renouoces all those who must have such edu- 
cation at the age when she might receive them. Those 
who really value, as We do above most things, breadth of 
intellectual interests— who have intense repugnance to 
narrow “specialism”— cannot, upon due consideration, 
defend the separation of “ ornamental " and “technical” 
education, as likely to conduce to increase of culture 
among our fellow-countrymen It is by undertaking most 
fully the charge of the higher education— of those for 
whom without distinction such education is necessary — 
that the Universities can really do most for the cause of 
c ilture. When Oxiord and Cambridge su cecd m getting 
hold of all such students then only can thoroughly satis- 
factory results be expected by those who are anxious 
for the progress of the higher education What we 
desire more earnestly is, that Oxford and Cambiidge 
may be the means of giving breadth of view and interest 
to as large a number of young Englishmen as possible, 
for it is this that we understand by “ culture ” not the 
mere ease of manner due to luxury and the select 
association of leisured men Oxford and Cambridge 

can spread true culture, and can have pretensions 
to such an office only when acting up to their trust 
and fully providing for the very best and fullest pro- 
fessional study m all departments There arc some 
to whom It appears important that the Association 
should plainly declare itself on this matter, before pro- 
ceeding to the question of the foundation of institu- 
tions for scientific and literary research Mithm the Uni- 
versity. If on the one hand the Association were to 
declare for the exclusion of profess lonal study, and at the 
same time to advocate the foundation of increased means 
and material of research within the Universit), we should 
feel at once that the policy of the Association would not be 
accepted by all. There is a great deal of human nature 
in the men who occupy distinguished positions in our 
Universities, and in the select atmosphere of non -profes- 
sional students and cultured ecclesiastics there is an 
inevitable languor and repose of the mind which are in- 
fectious The most rigorous body becomes limp before 
the sirocco, and in this atmosphere of luxurious culture it 
may be doubted whether even Faraday could have earned 
out his investigations . probably only by investing him- 
self in a kind of mental diver's costume. On the other 
hand, the presence of an active body of those who 
for want of a better word we may call professional stu- 
dents— of men who, having neither time nor money for 
self-indulgence, determinedly work round their professor 
—the presence of a whole lot of such professors each so 
surrounded, and the association thus established between 
the Universities and the progress of the body of the 
country in the arts and sciences, would bring about a 
gigantic change. Professors so surrounded might with 
advantage be largely increased , the purely ornamental 
students would be by no means dislodged— they would 
remaia ip numbers then as now— but beneficially influ- 
enced by the exaipple of the career-seeking and profes- 
sional student. These in their turn would bo benefited 
by a duly proportioned infusion of those students seeking 
exclusively “ culture ’’—the amateurs and patrons of 
serious pursuits. 

It then, (mly on the basis of professional training 


in the widest sense of the term, that we should care 
to see a reorganisation of Oxford and Cambridge. Let 
the colleges be taxed, say, to the extent of fifty per cent, 
of their revenue in order to support the professoriate and 
the appliances which each faculty may deem adequate, 
not only for direct “student teaching,” but for pro- 
gressive research. Then we may hope to see our 
Universities elevated from the condition of mere finishing 
schools for young gentlemen. If such a plan cannot be 
earned out, it would seem useless to simply create 
sinecures within the old places, larger and probably 
less productive than those which at present exist Sharp 
and p<amrul though the measure might be — we should in 
that case have to yield to the removal of means which 
have so long lam idle The colleges would be relieved 
of their excessive income to support more practical 
institutions elsewhere, and Oxford and Cambridge 
would collapse into the condition of mere theological 
seminaries. When the Association meets on Saturday 
next. It would be well that this point should be raised, 
lest by the silence of the leaders of the movement, any 
one should be lukewarm m its support 

FJiJCK’S PHY&IKAUSCHE TECIINIK 
Oder Afthilunj' su/ AttsUllung vo/t physthili^ihen Ver- 
suchen und sur Herstcllung von physikalische/i Appa- 
rti/tH mil moghchit einfachett MitUln Von Dr. J. 
Frick. (Braunschweig, 1872 ) 

T his most useful book has now reached the fourth 
edition, and has swelled to 700 pages, illustrated by 
986 wood engravings. To some British physicists and 
teachers the work has already proved itself serviceable^ 
but there are doubtless many to whom it is at present un- 
known who would find) much valuable information 
therein. 

Dr. Frick’s work is not m any sense a manual of experi- 
mental physics , It is rather an elaborate treatise upon 
physical apparatus and the methods of physical research. 
Its object, wc learn fiom the preface, is to give an intro- 
duction to the methods of conducting physical inquiry, to 
enumerate the precautions which it is necessary to adopt 
m order to ensure success, and to giv’o ample directions 
with reference to the construction of apparatus and its 
management. This field is, comparatively speaking, un- 
trodden before, and we have no hesitation in saying how 
thoroughly successful Dr. Frick’s attempt to guide us over 
it has proved We shall briefly indicate the contents of 
the book, and then point out the few matters m which we 
think the execution of the task has fallen short of what 
might have been fairly expected. 

The first part contains a sketch of the arrangements 
necessary for the physical laboratory, and a detailed ac- 
count of the methods of manipuhoting glass, metals, and 
Other materials which arc required for the apparatus de- 
scribed in the second part This portion of the book is 
very interesting and useful. We find here numerous hints 
on turning, glass-blowing, and similar processes with 
which it is well for the physicist to be acquainted. In the 
second part we have in Chap. 1 . a description of the ap- 
paratus necessary for the study of the eqmlibnum of 
forces applied to solids, Hquids, and gates ; Chap. 1 1 • 
describes the apparatus us^d for experiatents on motion 
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C^p. JJI. K pnacpMstic]! 5 Chap. IV. on light ; Ch^ V 
ofi i Cb»p. VJ- on plocfricjty , Chap. VIJ. op 

heat It may be remarked that the figures are drawn to 
se^C) apd further illustrations of the details are added 
lybpPfyerpeppssary. 

As a fair specimen of fhe illustrations and descriptions 
we may refer to Article 121, wherein is described Muller’s 
apparatus for studying experimentally the free falling of a 
body. This beautiful contrivance is for the purpose of 
causing a point vibrating horirontally to trace a curie 
upon a board descending vertically. From the form of 
the curve the law of falling bodies is deduced. In Chap. 
IV. we meet with many inteiesting contrivances . for 
example, Fig. 433 represents an arrangement for showing 
the principle of the rainbow experimentally by the aid ol 
s phpyes of glass. This chapter is concluded by a practical 
lesson m photography. Many of ti e figures m Chap VI. 
will be found to represent electric instruments which .irg 
manifestly great improvements on forms m ordinary use 
As gn exapiple we refer to the Rheostat, Fig 775. 

Considering the book has already reached such portly 
dimensions we can hardly complain of omissions We 
are, however, of opinion that the space at the dispos.il of 
the author might have been more judiciously employed if 
some of the apparatus which he has described were 
omitted and some instruments which he has passed over 
were fnserted instead. To illustrate this remark we may 
refer to the chapters on mechanics. We there Imd a 
number of ingenious contrivances generally pretty well 
known, but we also meet with toys like those described m 
articles 66 and 67 which could, we think, h.ave been very 
well dispensed with. On the other hand wc seek in vain 
in the same chapter for a full account of Willis’s system 
of mechanical apparatus. To say that this ingenious 
system would, with trifling additions, enable all the inc- 
chanical experiments described by Dr P'rick to be per- 
formed is to give a very inadequate idea of its resources 
In the hands of a competent experimenter Willis’s ap- 
paratus will be found to provide in a substantial form the 
principal parts necessary for nearly every conceivable c\- 
pepment m mechanical philosophy. The fr<amework of 
this apparatus is so useful in almost any physical rese.irch 
that we cannot conceive how it could have been omitted 
from “Physikalische Teebnik,” bad the author of that work 
been acquainted t/ith. the writings of Prof. Willis. We 
think also that some of the host of merely qualitative ex- 
peripients described for the purpose of illustrating centri- 
fugal jpndepcy (Article 124) might very well be omitted. 
On the other hand, we miss Sineaton’s machine, which, 
adqiitting as it does of exact quantitative results being 
detenpined. is perhaps, next to Atwood’s machine, the 
most useful instrument we have for illustrating the truths 
of dynamics. 

We are tempted to think that Dr. Frick is not ade- 
quately acquainted w)th Epgiish scientific literature. 
This opinion receives some confirmation when, on tuin- 
ing over 238 closel^^-printed pages which desenbe 
electripal apparatus, we fail to see Sir^ViUiam Thom- 
spn’a heautifiil instruments described ; por on turning 
to the Index do we even find the name of .that philo- 
sopher mentioned. 

Although wp migitt }!»'’■« 

yet Tf think that n i« very good, nnd wp 


cordially recommend it to the notice of physicists and 
lecturers, who will certainly find it useful. 


ora /JOOAT SHELF 

EUcinaty By R M. Ferguson, I’h.D., F.R.S.E. (W. 
and R Chambers ) 

We regret that the Elementary Treatise on Electricity 
has not been revised by its author since its first appear- 
ance. For example, useful as is the chapter on the 
absolute measurement of an electric current, its useful- 
ness to students would be increased by a fuller and more 
detailed explanation. At the foot of p. 159 it is stated 
that “the heating effect (of the current) depends on 
the strength of the current and the resistance ” It should 
be the square of the strength of the current into the 
resistance, as is correctly stated in a preceding paragraph 
On p 153 there is a mistake m the calculation of the 
quantity of water decomposed by a current ; 60 c c. X tan 
5iJ=«75 c c , and not 80 c c , as is suited, and afterwards 
assumed A description of the sine-galvanometer ought 
hardly to hpvc been omitted, and a fuller explanation, 
together with ari engraving of Thomson’s reflecting 
galvapometcf, oqght surely to be given. There is also 
but 4 meagre account of (he induction coil, and the 
function of the condenser is not explained the term 
iheotom instead of rontact-breaker, looks pedantic, and 
may pu/zle some readers But the most faulty part of 
the book in our estimation is the singularly obscure 
and misleading manner in which the terms Electric 
Quantity and Tension are defined on p 64 Tension is 
«oken of as synonymous with electric depth, or as the 
French say, electric thickness , whereas the tension, 
pressure, or powei of discharge possessed by any cle< tri- 
lled point, varies as the squan of the electric depth at th.at 
point 

The first p.irt of this lext-book relates to magnetisni 
and more evident care has been bestowed on this portion 
1 he charts of isogonir and isoclinic lines are most useful, 
and so also arc the chronologic.il appendices, m which a 
brief scientific history of each subject is given. But why 
could not the dip and declination be given for a later 
year than 1865 ? It is said on p.tge 16 that two magnetic 
needles are absolutely necessary to show “ the power of 
the earth in determining the position of the needle,” and 
that “ if It were possible to hang a needle m tfie air so as 
to leave it perfectly free to take any position, it would show 
us fully the directive action of the earth ” Is it not pos- 
sible to buoy a magnetic needle m water, or siqk it m 
mercury, so that the action of gravity may be neutralised, 
and the directive influence of the eaith wholly come into 
play? Moreover, many dipping needles are made with a 
swivel pivot, by means of which the declination and dip 
are roughly shown at the same time. Two other blun- 
ders we notice in the part on magnetism On page 4, 
speaking of a “ small magnetic bar or needle,” Dr Fer- 
guson says that “ if both poles of the needle are attracted 
indifTereptly ^ any end of it [a bit of iron], it is not 
magnetic.* This is as slipshod m its science as it is m 
Us English, for it is precisely the test of a magnetic body 
that it does attract eithpr end of the needle ; magnetic 
should of course read magnetised, and so again a few 
lines lower down. The other blunder is on page 14, 
where it is said that “ cobalt is attracted by the magnet 
at the highest temperatures.” It is well known, and can 
easily be shown as a class experiment, that cobalt loses 
its magnetic character at a white heat. But in spite of 
these errors, Dr Ferguson’s “ IJcctricity ” is a book that 
has been of much use to both teachers and students of 
science. Its obvious merits lead us to hope that a revised 
edition pay find it free ^“’1 tbc defects to which we have 
dntwp gttention. 



64 


nature 


[May 22, 1873 


LETrSXS TO THE EDITOR 

[ 7%! Sitter dees net held ktmselj respenstble fer ofinUns expressed 
by hit terrespendeHts. No mttee ts taken ef anonynumt 
eotstmunttoHens, ] 

Forbes and Tyndall 

At p. 387 of the recently published “Life and Letters* of 
the late Principal Forbes, the following passage occurs — 

“ I believe that the effect of the straggle— though unsuccessful 
in its immediate object — will be to render Tyndall and Huxley 
and their friends more cautious in their further proceedings 
For instance, Tyndall’s book, again withdrawn from Murray’s 
‘immediate’ list, will probably be infinitely more carefully 
worded relative to Rendu than he at first intended " 

This passage has been selected, among others, by Principal 
Shairp, the editor of this portion of the “ Life," from a letter 
addressedto A. Wills, Lsq , under date of November 14. 1859 the 
“ struggle ’’ to which it refers arose out of an attempt on the part 
of some Influential friends of Principal Forbes, who were at that 
time members of the Council of the Royal Society, to obtain the 
Copley medal for him , and it took place at the Council meet- 
ings which were held on October 27 and November 3, 1859 

I was not a member of the Council at this time, and there- 
fore, I could take no direct part in the “ struggle " 111 question. 
Rut, for some years before 1859, glaciers had interested me very 
much ; I had done my best to inform myself in the history of 
glacier research , 1 had followed with close attention the contro- 
versy which had been carried on between Prof Tyndall and his 
friends, on the one hand, and Principal P orbes and his supporters 
on the other , and, finally, 1 had arrived at a very clear convic- 
tion that the claims made for Piincipal Forbes’s work, could not 
be justified. 

Under these circumstances I thought it would be a most un- 
fortunate occurrence if the Council of the Royal Society, con- 
taining as It did, not a single person who had made the glacier 
question his especial study, should practically intervene in the 
controversy then raging, and throw its weight upon the side of 
one of the combatants, without due consideration of what was to 
be said on the other side. 

A fnend of mine, who was a member of the Council, shared 
these views j and, inorder to enable him to enforce them, I under- 
took to furnish him with a statement which he could lay before 
the Council when the award of the Copley medal came up for 
discussion 

It IS not necessary to state what took place at the meetings of 
the Council— suffice it to say that the Copley medal was not 
awarded to Principal Forbes. 

So far, therefore, as my statement may have contributed to this 
result, my efforts were completely successful. Principal Forbes’s 
very influential champions in the Council were left, as I am in- 
formed, in a hopeless minority ; and instead of lending to make 
me more cautious in my ‘’future proceedings," what occurred on 
this occasion should have emboldened me. 

The notion expressed by Principal Forbes that I and Prof 
Tyndall’s other friends were in any way discouraged by the 
results of our battle, is therefore strangely erroneous , however, I 
do not know that the eiTor would have been worth correction, if 
Prof. Tyndall had not been referred to as one of those who took 
part m the fray But, in justice to Prof. Tyndall, I am bound to 
say that he knew nothing about the battle until after it was over. 
My ally in the Council and I, agreed, for reasons which will be 
obvious to any honourable man, that Prof Tyndall, though an 
intimate friend of outs (and largely because he was so), ought not 
to have any knowledge of the action we took , and, in a note 
dated November 4, 1859, I find myself suggesting to my friend 
in the Council, that Tyndall ought to be kept in hia then igno- 
ifanco “until his book is out " I have every reason to believe 
that this suggestion was carried into effect ; at any rate, I’rof. 
Tyndall did not seeihe’d ift of my statement till a year ago* when 
(on May 13, 1872) I sent it to him accompanied by some other 
documents and the following note . — 

“ Routing among mv papers yesterday I came upon the in- 
closed cinders of an old fire, which I always told you you should 
see some day They will be be’. ter in your keeping than 

1 am informed that there was not even an attiropt to contro- 
trert the leading points of my statement on the part of the advo- j 
Citea of Principal Forbes's claims; and therefore the assertion j 
that Prof. Tyndall was led to word " infinitely more carefully” 
what he bad already written about Rendu, by anything which 
occurred in the Council, is simply preposterous. 


In making these remarks I have no intention of throwing the 
■lightest blame upon the late Principal Forbes ; who surely had 
a perfect right to express to an intimate friend whatever impres- 
aion was left upon bis mmd, by such reports as reached him of 
the occurrences to which he refers. But I confesa I find it diffi- 
cult to diicover any excuse for the biographer, who deliberately 
picks the expressions I have quoted out of a private letter, and 
gives them to the public, witnout taking the trouble to learn 
whether they are, or are not, in accordance with easily'asoertain- 
' able facts T. H. Huxlky 

May 17 

Forbes and Agassiz 

Iw the review of Dr Tyndall’s book on the “Forms of 
Water” which appeared m Nat use, vol. vii p. 400, the follow- 
ing wordsoccur i — “ But surely It was not unnecessary to rake up 
again the Forbes-Rendu controversy, nor to renew the claims of 
Agassiz andGuyoL" Mr. Alexander Agassiz takes exception to 
this (see Nature, vol.vin p 24) and makes the followmg asser- 
tions — That when a guest of Agassiz on the glacier of the Aar in 
1841, Forbes returned the hospitahtvoi Agassiz “byappropriatiDg 
what he could " from the work of the latter, and “ misrepresent- 
ing the nature of his intercourse snth Awsiz ’’ This refers to 
a matter of facts and may be proved or disproved by the facts. 
It refers to an attack made upon Forbes in 1842, which was 
immediately answered by him in a manner that left no room for 
further discussion I must neccsanly be brief m stating the 
facts. They may be found fully detailed in the Edits New Phil. 
Jourssal, 1843, Of Ike “ Life and Letters of James David Forbes, 
1873 ’’ They are as follows — In 1841 Forbes enjoyed the 
pleasure of a visit to Agassu on the Unteraar Glacier. On the 
first day of their sojourn (August 9), their only companion was 
Mr. Heath, of Cambndge They were afterwards joined by 
friends of Agassiz On this first day Forbes pointed out to 
Agassiz the veined structure of the ice. Agassiz had spent five 
summers studying tlie glaciers (see Mr Alexander Agassu’ letter 
m Nature), but he replied “that it must be a superficial 
phenomenon, that he had on a previous occasion noticed such 
markings, and that they were caused by the sand of the moraines 
causing channels of water to run ’’ Forbes showed him that the 
structure was general, even in the body of the glacier. Agassiz 
expressed a doubt “ whether the structure had not been superm- 
duced since theprevious year ’’ Forbes afterwardssboired him that 
in a crevasse three or four years old the markings extended across 
the crevasse and were visible in continuation from one side to 
the other Further, Foibes insisted upon its intimate connec- 
tion with the theory of glaciers. When m the ensuing winter 
M Dcsor wrote to Prof f orbes denying his claims to the dis- 
covery, the latter sent him a statement of the above facts, begging 
that M. Agassiz should stale whether they were correct or not. 
M. Agassiz wrote an answer to this letter. He does not deny 
a single one of the facts supplied by Forbes m connection with 
the observations of August 9 This letter was printed and cir- 
culated by M Agassiz. Furthermore, when these facts were 
published by Forbes, even then M. Agassiz did not deny any 
of them Moreover, Mr Heath, the only other witness, gives 
his evidence in support of the accuracy of the above facts (see 
“Life of Forbes," Appendix B, Extract I ). Other friends of 
Agassiz, who joined them afterwards, wrote to Forbes stating 
their belief that to him alone belonged the discovery. After 
leaving the Aar glacier Forbes extended his observations. He 
■bowed (1), that the structure was common to most, if not all, 
glaciers (see “Forbes’ Life," p 550, note) ; (2), that thli was 
the canse of the sand lying in lines (“ Life,” p. 548) ; (3), that 
thb was also the cause of the supposed horizontal stratiAcation 
of tlic terminal face of some glacicii (Royal Soc. Edin., 1841, 
Dec. 6) ; (4), he showed that these blue markings were the out- 
croppings of blue ice that formed lamellar surfaces m the interior 
of the glacier , (s), he actually determined the shape of these sur- 
facea in the case of the Rhone glacier (R. S. E., 1841, Dec. 6); 
(6), he remarked that “ the whole phenomenon has a good deal 
the air of being a structure mduced perpendicular to the lines 
of greatest preMure,” though he did not assert the statement to 
be general. Thu was in 1841 In later years he extendi 
these observations. [ have said enough to prove (1), that 
although Agauiz carried with him “ a geolt^st, a mtcnuc^c 
observer, a secretary, a draughtsman, and many workmen,” and 
though be had spent five summers studying the glacieii, he did 
not tee these markinn (or at any rate recognise them as a atrue- 
tore of the ice) until Forbes showed them to him ; and (2), that 
Forbes recoguised this structure u an importaat “indication of 
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•n unknown c»u»e” (“Occasional Papers,” p. 4), and worked As Mr. Darwin himself pointed out, the horse may have lived m 
out tlie subject thoroughly the Me of Wight, and been accustomed to go home along that 

In the Comfitts /^maus for Oct. 18, 1841, a portion of a letter very road I would suggest also that the country miglu resemble 
from Agassiz to Humboldt was published Here he lays claim some tract in the neighbourhood of his own h mie ° or that the 
to the discovery without mentioning the name of Forbes He horse, having been brought from home by a route and to a dis. 
speaks of it as “ le fait le plus nouveau que /at remarqu^ ” tance of which it had no means of judging, thought its master 
Forbes felt deroly annoyed at this conduct of his friend, but was riding home on the occasion in question, and therefore ob- 
contentelhiroseu with publishing his own discovery. A rupture jected to turning back Anyhow, the case is too imperfect to be 
between the two friends now commenced. About this time of much value as evidence in so difficult a matter “J T” 
M. Guyot recollected that he had described this appearance in (March a6) quotes the case of the hound sent “from Newbridge, 
1838 to the Geological Society of France, at Porrentruy county Dublm, to Moynalty, county Meath,” thence long after- 
(“ Aga<siz Etudes,” p. 207) Several people had seen the same wards to Dublin, tvhere it broke loose, and the same morning 
thing previously Among others. Sir David Brewster writes as made its way back to its old kennel .at Newbridge I can hnd 
follow, “ The Mer de Glace is like the waves of the sea, as no “ Newbridge, county Dublin,” although there is a New- 
if they had been fixed by sudden congelation , when the ice is bridge, county Kildare, which is 26 miles from Dublin, on a 
most perfect, which is on the sides of the deep crevices, the pretty direct high road That the dog never attempted to return 
colour is a fine blue There is an appearance of a vertical during its “long stay” at Moynalty seems to show that some 
stratification in the icy masses stretchy in the direction of the special facilities existed for the return from Newbridge What 
valley in which the glacier lies . . . The surface of the glacier they may have been we cannot guess at in the total absence of 
exhibits also the appearance of veins exactly like blocks [?] of information as to the antecedents of the dog, the route by which 
stone” {Jburna/, 1014) In 1820, M. Zummsteinsaw it (“Bib- he returned, and the manner in which he conducted himself on 
liotbique Universelle," 1843) Col Sabine and M Ehe de first escaping in Dublin. 

Beaumont had also seen it (“ Travels in the Alps,” p 29) The next case, of the two dogs returning from Liverpool to 
But though seen it had not been studied, nor did any printed near Derby, is vague, and also without necessary details It 
description of it exist M. Guyot did not even print an abstract happened 50 years ago, and the only evidence offered as to the 
of hu communication It remained an isolated, unpiinted, for- mode of the dogs' return is that “ it is sattl they were seen swim- 
gotten fact until Forbes appeared upon the scene Professor ming the Mersey ” “N Y.’s” case (April 24) of the dog who 
^ndall has most justly said that neither Forbes nor Agassiz “ did not make haste back,” and therefore could not have re- 
knew of it in 1841 (“Forms of Water,” p 187) Yet though, turned by smell, is also most inconclusive The distance was 
as has just been proved, Forbes pomlel it out to Agassiz m only 20 miles, and we know nothing of the route the dog fol- 
1841, the latter tried to show that he had known of Guyot’s lowed, or the time it took How do we know the dog diJ not 
observation (letter from Agassia to Forbes, “ Life of Forbes,” wait the three weeks till it saw someone it knew living at or 
Appendix B), and endeavoured to give the credit to Guyot rather near lU former house, and followed that person ? This appear* 
than to Forbes (his own claims liaving been now disproved) to me to be an exceedingly probable way of accounting for 
If It be true that he knew what Guyot had done, then ( i ) why many of these returns where the distance is not very great This 
did he not mention it to Forbes and Heath, both of whom affirm brings me to the cose of Mr Geo R Tebb, who seems to have 
(in contradiction to the statements of Aeassu) that Guyot’s gone to the trouble of making an experiment which, with a little 
name was not mentioned ? (2) Why did he not perceive the more trouble, might have been very complete and satisfactory 
importance of the structure? (3) Why did he say that it was The dog was taken by rail very circuitously from Chester to a 
superficial? (4) Lastly, how could he reoncile it with his place 10 miles from Chester It “hung about the station for 
conscience to describe it to Humboldt as “le fait leptusnou about an hour and a half,” and m three hours more arrived at 
que/fli remsrque?” its home But we are still left totally in the dark, both as to 

The facts show (i) that Forbes was seriously wronged by the the route it took or the process by which it decided on that 
conduct of Agassiz , (2), that he discovered independently .the route What is required in such expenments is, that a person 
veined structure j (3) that he was the first to study the subject not known to the dog should be ready to watch and follow it 
and give it its true place m reference to glacier theories I have (on horseback), noting carefully on the spot its every action. We 
limited myKlf to the accusaUon contained m the letter of Mr should then perhaps know why it “hung about the station ” an 
Alex. Agassiz Whether he is correct m his appreciation of the hour and a half befoie commencing its journey home, and after- 
estimate put upon Forbes’ labours, in Dr. Tyndall’s last popular wards, whether it showed any hesitation as to its route, and 
work, I need not at present discuss, I know *0 well to what whether it followed the road or went straight across country. A 
conclusion a comparison of that book with the writings of few experiments carefully made in this way, at distances varying 
Forbes and other workers on glacier theories would lead, that I from 10 to 30 miles, and witli a thorough knowledge m each 
leave it confidently to the judgment of thoic “ fair-minded m- case of the animal's antecedents, would, I venture to say, throw 
vestigators ” of whom Mr. Alex, Agasiiz speakr more light on this interesting question than all the facts that 

GiiORGe Forbbs have been yet recorded 1 he only experiment of this kind I have 
_P.S.— Mr Heath’s testimony, to which 1 havc_refciTeil, u met with is m the work of Houzeau (“ Etudes sur les Facultes 

Mentales des Animaux ”), and it is so curious that I give the 
passara literally He says (vol i p 156) ” I have succeeded 
m making young dogs of five or six mouths lose themselves on 
first going out with me They would begin by seeking for my trace 
by smell ; but not succeeding in this, they would decide to return 
home. If there was a path, they followed the route by which 
they bad come If it was an untrodden virgin countiy, they 
shortened the circuits they had made m coming, but did not 
alti^ther depart from them One would say that memory fur- 
nished a certain number of points which divided the route, and 
thw went towards these by memory of directions. Thus m- 
scrtbmg chords to the curve by which they had come, thiy re- 
turn^ to the house ” M Houzeau’s general conclusion from a 
considerable bo(^ of observations made with this point in view 
IS, that animals find their way by exactly the same means as man 
does under similar circumstances, that is, by the use of all their 
faculties in observation of locality, but especially by a memory 
of directions and by a ready recognition of places once visiM, 
which serve as guide-posts when they are again met with This 
seems to me a very sound theory, and quite m accordance with 
all that is known of the manner m whicli savages find their way. 

■The more general objections to my little theonr which are 
made in your leading article appear to depend on the denial, to 
simh animals ta dogs and horses, of that amount of common 


given in the loltowing extract Irom a letter dated 1 rmity Col- 
lege, Cambridge, Feb. 25, 1842 — “ I will wilness— -ist, that 
he (Agassiz) knew nothing about it ; and, when he did see it he 
sdd it was superficial sand\ 3id, that he was the last to belieie 
that It went to any depth I think your account very true, and 
not claiming one jot more than fully belongs to you ’’ 
Cambridge, May 20 G F. 


Perception and Instinct in the Lower Animals 
The suggestion made by me in your issue of February 20, 
that animals which had been deprived of the use of their eyes 
doriog a journey might retrace their wav by means of smell, had 
the effect of letdng loose a flood of illustration, fact, andaigu- 
ment beanng mote or less directly on the question ; and as the 
stream now seems to have run nearly dry, I ask permission 
briefly to review the evidence adduced, so far as it affects the 
paiticulu issue I brought forward. Several of the writers argue 
at if I had maintained that in all cases dogi, &c., find their way, 
wholly or mainly, by smell ; whereas I strictly limited it to the 
case in wUch th^ o^r senses could not be used.* The cases 
of this kind adduced by your correspondents are but few. The 
first, and perhaps the most curious, is that tst Mr. Darwin’s 
korsa j bat, unfortunately, the whole of the tacts are not known, 
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«Iso to the assumption that m the case supposed they would 
recollect merely the odours, not the objects the presence of which 
these onWrs had indicated. I imagine that ammala know, jurt 
as well M we do, that some sights, sounds, and smells are caused 
by permanent, others by evanescent or changeab'e causes The 
_.i ^ jheep would indicate to a dog the 


them would do, and he would no more lose hts way because 
those sheep were not In the same place the next day or the next 
week, than he would had he travelled the road on foot with his 
eyes open The smell of a wood, of a farmyard, of a ditch, a 
vuh^e, or a blacksmith’s shop, with the more or less charac- 
teristic sohods accompanying these, would tell the dog that cor- 
responding objects were there just as surely as the sight of them 
would do. On his return he would recognise the objects, not 
the smells and sounds only, and he would be no more purzled by 
the absence of certain moveable objects he had recognised by 
smell than he would be had he seen them I quite believe that 
mistakes would often be made owing to the discontmuousness of 
sufficiently characteristic odours , but the process of " tiial and 
error,” suggestetl by F R S , would be constantly used, and this 
Is in accordance with the length of time usually taken m these 
journeys, often very much longer than would be rci|uired for a 
return by the shortest route and at moderate speed 

A friend has commumcated to me a most remarkable fact, of 
a different character from any which have been referred to dur- 
ing the course of this discussion , and as I have it at fiist hand 
*iS took the exact particulars down as narrated to me, I think 
It will be of value Many years ago, my friend lost a favourite 
little dog. He was then living in Long Acre Three months 
after, he removed to a house m nnotlicr street about half a mile 
off, a place he had not contemplated going to or even seen 
before the loss of the dog. Two months after this (five months 
after the dog was lost) a scratching was one day heard at the 
door, and on opening it the lost dug rushed in, having found out 
its malter In the new house. My mend was so astonished th.at 
he went next day to l.ong Acre to an aeijuaintance who lived 
nearly opposite the old house (then empty) and told him his little 
dog had come back. “ Oh,” said this person, “ I saw the dog 
myself yesterday lie scratched at your door, barked a good 
tle.al, then went to the middle of the street, turned round several 
times, and started 017 towards where you now live ” My friend 
cannot tell, unfortunately, what time elapsed between the dog's 
leaving the old and mnving at the new house If every move- 
ment of this dog could have been watched from one door to the 
other, much might have been learnt. Could it have obtained in- 
formation from other dogs (and that dogs can communicate m- 
formation is well shown by Mr A P bmilh's anecdote in your 
issue of three weeks back) ? Could the odour of persons and 
fomiture linger two months in the streets ? These are almost the 
only conceivable sources of information, for the most thorough- 
going advocates for a “sense of direction” will hardly maml-un 
that It could enable a dog to go straight to its master, wher- 
ever he might happen to be. 

Not to trespass farther on your space, I would venture to hope 
that some persons, havmg means and leisure, would experiment 
on this subject in the same careful and thorough way that Mr. 
Spalding experimented on his fowls The animals^ previous 
history must be known and recorded ; a sufficient number of ex- 
periments, at various distances and under different conditions, 
must be made, and a person of mtelligence and activity must 
keep the animal m sight, and note down ite every action till it 
arrives home. If this it done I feel sure that a satisfactory theory 
will soon be arrived at, and much, if not all the mystery that 
aow attaches to this class of facts be removed. 

Alfred R. Wallace 

The drigiii of Volcanic Products 

I HAVE not yet had the advantage of seeing Mr. Mallet’s trans- 
lation of Palmieri’s late work on Vesuvius, but have read with 
uiterest Mr. Forbes's review thereof and Mr. Mallet's reply m 
Nature of Feb. 6 and March ao I have no desire to enter 
into a controversy, but as f have for the past fifteen years (aught 
a^ defended' a theory of the origin of volcanic products identit^ 
withdiat now maintimied by Mr. Mallet, I may be permitted U> 
•ay • few words. Ihat the source of all such matters was to be 
WMad not in the earth’s nucleus but in sedimentary strata, wae 
taught by Kefersteitt in his Natttrgtsckuhit da Erdkorpers, in 


im, doubtless independently, ty Str t. F. W. 
\^ ; while, for my own part, I was le<l_ tr ’*•- 


1834, s 

Hetschel m l-^, , , — ^ — — — — 

same conclusion before 1 became aware of the views of either of 
my predecessors, solely from a ^nuderation of the varying 

P position of platonic rocks and 01 the stony and vaporoua 
ucts of volcanic action. To the views of Hersdiel I first 
called attention in the CanadutH you^mU for March l8j(8, and 
again in the Quay Geol. Jburn. for November 1859, pp. 488- 
496, { vu ). 

In the first of these I have said . “ If we admit that all igneous 
rocks, ancient plutonic masses, as welt as modern lavas, have 
their origin in the liquefaction of sedimentary strata, we can at 
once explain the diveniities m their composition. We can also 
undersund why the products of volcanoes m different regions are 
so unlike, and why the lavas of the same volcano vary at diffe- 
rent periods We find an explanation of the water and carbonic 
acid, which are such constant acconapanimenta of volcanic 
action, as well as the hydrochloric acid, sulphuretted hydrogen, 
&c ” The nature of the reactions between siliceous, aUcareous, 
and aluminous strata, holdmg carbonaceous matter, gypsum, sea- 
salt, &c , was then discussed, and the products of their transfor- 
mations under the inliuence of water at an elevated temperature 
considered In both of these papers referred to, the inadequacy 
of the views of Phillips, Dnrocher, and Hunsen, to explain the 
origin of these various products, was maintained 

In the Gado^ual Mai’azine for June 1869, I returned to this 
subject m a paper on “ The Probable beat of Volcanic Action,” 
where, after repeating and enforcing the above views, 1 said t 
“Two things become apparent from a study of the chemical 
nature of rocks , first, that their composition presents such varia- 
tions as are irreconcileable with the simple origin generally 
assigned to them | and second, that it is similar to that of the 
sedimentary rocks whose history and origin it u, m most cases, 
not difficult to trace.” In what follows I endeavour to show in 
the latter the source of such “ eruptive rocks as peridolite, 
phonolite, leucicophyre, and similar rocks, which are to many 
exceptions III the baiic group of Bunsen ” 

Mr Mallet lias, however, made a very important advance in 
this theory of volcanic action by pointing out a source of heat 
independent of the cooling nucleus. Referstem had supposed 
heat to be generated by chemical action 111 the sediments, and 
bis view has lately been brought forward, m a mothfied form, 
by Leconte ; but this I have always rejected as untenable. The 
chemteal actions supposed to be involved in the processes would 
consume rather than generate heat. I have hitherto followed 
Hcrschel and Babbage in regarding the heat as directly derived 
by conduction from an incandescent nucleus, but Mr Mallet has 
now shown that the work expended m the crushuig of the strata 
which takes place m certain regions of the globe where the con- 
traction which attends the slow refngeraliun 01 the globe is dis- 
played in corrugations of the crust, is more than adequate to 
explain volcanic heat. To this it must be added that, inasmuch 
as the crushing process takes place in strata which, from their 
depth, arc already at an elevated temperature, the beat developed 
by the mechanical process comes in to supplement that derived 
by conduction from the igneous centre Vose had already, in a 
general manner, pointed out the same thing, suggesting in tertts 
which are, it is true, wanting in scientific precision, the nbtfon 
that the mechanical force at work in the crushing of the strata 
was the source of heat. This, however, m no way detracts from 
the great merit of Mr. Mallet, who may rightly claim “ to have 
been the first to apply weight, measure, and number to vofcanic 
theory,” and we await With great interest the publication of his 
quantitative results. Apart from his thcrmo-dynamic theory, 
however, his views of volcanic action are apparently identical 
with those of Referstem and Herschel, to which 1 have for 
many years been endeavouang to give form and coMsisten^. I 
may here call attention to a paper, “ On some Foints 01 Dpai- 
mical Geology,” published In the American yaurnat of ScieHce 
for this month (April 1873), in which 1 have already alluded to 
the foregoing; questions, and to the endeavours which I haVC for 
fifteen years ^en making “ to reconstruct the theory of theftaTdi 
on the basis of a solid nucleus ” 1 have there reheOiyCd the 
views which I have all this time maintained as to t^ dafUMs 
which determine the process of corrugation of the eirm'i 
the accumulation of sediments, and the developing of Votcanie 
ootivity in certain regions of the earth ; thus giving A 
the geological and geographical distribotioao? post Ad 
volcanoes. ir, SfifiAV 

Institute of Technology, Boston, Mass., April ij 
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Kinetic Theory of Oases 

On pftge 300 of the second edition of Maxwell’s excellent 
little text-book on the “Theory of Heat,” it is stated, as a 
result of the kinetic theory of gases therein set forth, that 
“ gravity produces no effect in making the bottom of the column ” 
(of gas) “ hotter or colder than the top. ” 

I cannot see how this result follows from the kinetic theory of 
gases On the contrary, it seems obvious that thermal equi- 
Iibnum can only subsist according to the kinetic theory, where 
the molecules encounter each other with equal average amounts 
of work or vis viva, and in order that this may be the case, the 
velocity of the moleailes (and consequent temperature) of any 
upper layer must be less than that of the molecules in the layer 
next below , since, in order to encounter each other, the formei 
must descend, and acquire velocity, while the latter must ascend 
and lose it Ihis would establish a diminution of lempenturc 
from the bottom to the top of a column of air at the rate (in the 
absence of any counteracting cause) of 1“ F. for 1 13 ft of height, 
as can easily be verified from the fact that on account of the 
specific heat of an l lb requires 183 foot-pounds to raise its tempe- 
rature 1° F. Radiation may dimmish this and tend to produce 
equdibrium, but nevertheless it seems obvious from these two 
opposing tendencies a residual inequality of thermal condition 
would re&ult, and that the top of a column would be cooler than 
the bottom That this would be the case if the air were 
m general motion in the form of upward and downward 
currents, will not, I presume, be disputed , and surely molecular is 
on the same footing If the particles of air are moving m every 
direction with great absolute velocity, m what respect does this 
differ from air currents? In fact, all the particles which at any 
epoch of time are moving in any given direction constitute an 
air-current in that direction, mingled, it is true, with curients in 
otherdirectiona, but movingwith accelerated velocity if descending, 
and with retarded velocity if ascending, and thus always tending 
to produce a diminution of temperature with height as a condition 
of gaseous thermal equilibrium. J Guihkik 

Graaf Reinet, Cape Colony, April 2 


Kerguelen Cabbage 

I Would like to know, through your paper, whether the 
naturalists of the ChalUngtr have orders to attempt to collect 
the seeds of the Kerguelen Land cabbage <»«//« <>/•- 

lnitua\ It has often occurred to me that the attempt ought to 
be made to introduce this plant on the seashores of Northern 
Europe and America John R Jonps 

Milwaukee, Wisconsin, U S. April 14 


Yorkshire Terrier Story 

The anecdote of the instinct of dogs given in the number of 
Nature, May l, p. 6, is identical with one to be found in 
Bewick’s “History of Quadrupeds,” p. 367, 1800, winch lie 
calls the well known story of the “ Dog at St Alban’s ” 

The same story precisely, with some dramatic embcllishmciitb 
and names, occurs m “Bmgley’s Animal Biography,” vol 1, 
p.223 A 

Dorking 


BICHROMATE PHOTOGRAPHS 
A SINGULAR discovery has recently been made 
touching the action of light upon substances ren- 
dered sensitive by the bichromates of potash and 
amnionia, which threatens to revolutionise photographic 
prmting altogether, at any rate so far as the production 
of permanent prints is concerned. The printing by means 
of silvdr salts in the ordinary way, which 1$ still m vogue 
wuh nearly all portrait photographers, will always find 
application, by reason of the simplicity of the manipula- 
tions and the deficate and pleasing nature of the results, 
albeit all silver photographs enjoy the unenviable i^otonety 
of b^g perishable. First of all, they lose their pristine 
^ttliancjr aad freshness, then a sickly yellowness gives 
paeoto the {^otiv' whites of the picture, and finally the 
deep bronze shadows become of a flat brownish tint, 


which gp-ows weaker and weaker as time goes on. To 
secure permanent photographs, which shall possess all 
the beauty and detail exhibited by silver pnnts, has been 
for many years the aim of photographic experimenters, 
and It was not until Swan and Johnson had contributed 
their well-known improvements that the production of a 
delicate photograph in permanent pigments became at all 
possible. Mechanical photographic processes, where the 
pictures are printed off m a press, are still beset with 
many difficulties of a practical nature, the most perfect 
of them — Woodburytype— requiring further elaboration 
before perfect prints of large dimensions can be secured. 

Pigment photographs, or carbon prints, as they are 
generally termed, require three elements for their produc- 
tion — a pigment (suen as Indian-ink, lamp-black, or some 
such substance), gelatine, and bichromate of potash, or 
ammonia. A compound of these three substances is 
spread upon paper, and termed pigment or carbon tissue 
This tissue is printed under a transparent negative in the 
sun, the light acting more or less energetically upon the 
sensitive pigment, and rendering it insoluble in parts, so 
that when it is immersed subsequently m warm water 
certain portions refuse to wash away, and these form the 
image ; during the exposure of the tissue to light, these 
parts have m fact become fixed by its action This, as 
we all know, is what takes place in the formation of a 
carbon print. 

It has been found that the action of light upon a bi- 
chromate film IS very different in its nature to the result 
produced by the sun upon iodide of silver. A film of 
pure iodide of silver, as Dr Reissig and Mr Carey Lea 
have abundantly shown, may be impressed with an image 
which will fade out altogether if the film is afterwards 
preserved for a sufficient time screened from light. In- 
deed it is possible to impress iodide of silver with an 
image, allow the same to fade away in darkness, and then 
impress the film with a second and different picture. The 
photographic image, therefore, on iodide of silver is of 
an evanesdbnt nature, becoming weaker and weaker, and, 
if preserved for any time, ultimately fading away alto- 
gether. Now, with a photograph upon a bichromate film, 
the reverse 1$ the case If an impression of the slightest 
kind IS produced upon a film of gelatine sensitised with 
bichromate, and put away in the dark, the action of the 
light still goes on, and progresses until the image has be- 
come a perfect and vigorous one. This continuation of 
the solar action has been turned to good account by 
carbon printers, who in winter time and busy moments 
have printed their photographs in darkness instead of 
light , that IS to say, m lieu of exposing their sensitive 
tissue m the sun under a negative for hours and hours, 
they merely do so for a few minutes, the slight image 
thus impressed being allowed to gam in vigour sub- 
sequently by preservation for some tune — half-a-day or 
so— in darkness, before development in warm water. In 
the ordinary way only half-a-dozen copies can be obtained 
from one negative dunng the day, if aU of them are fully 
printed m the sun, whilst if only incipient prints are 
pioduced, a score of impressions may easily be secured. 

Within the last few days we have progressed a step 
further m carbon printing. M. Marion of Pans has dis- 
covered that if you take a bichromate image printed in 
the sun, and put it into contact with another bichromate 
surface, you produce upon the latter a similar impression. 
You can m fact take a carbon picture fresh from the 
frame and employ it as a printing block, from which any 
number of impressions are procurable. It is a most 
singular fact that a solarised surface should be capable of 
setting up an action upon another sensitive surface 
placed in contact with it. But so it is. The impressidn 
made by light upon a bichromate film is capable of 
tcansuii^a to anofber surface of like nature merely 
pressed against it. We have, as it were, stor^ up m 
the original print a quantity of sunlight which has been 
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absorbed and may afterwards be communicated to other 
surfaces. 

The importance of this discovery can scarcely be over- 
rated, and there is no doubt but that it will work an era 
in the matter of carbon printing. We need secure but 
one single photograph printed in the sun in order to 
obtain a large number of copies, all of which shall be as 
delicate and vigorous as if they had been printed by sun- 
light A sheet of gelatine sensitised with bichromate of 
potash IS put under a negative and printed , it is with- 
drawn from the printing fram.: and immersed in a weak 
solution of bichromate of potash whch swells up those 
portions of the surface that have i ot been attacked by 
light, and thus produces a picture in relief The sheet 
of gelatine is then put into a press and impressions from 
It taken on sensitive carbon tissue, the block being 
moistened from time to time with bichromate solution. 
The copies thus produced upon the tissue arc not fully 
printed and cannot be developed at once , they are 
simply incipient, or nascent, pictures, it must be men- 
tioneu, and they require preservation in the dark for 
some hours to allow the action of the light to continue, 
exactly in the same way as if the carbon tissue had been 
exposed to sun-light for a few minutes. When the prints 
have been kept sufficiently they are developed in warm 
water, and fine vigorous copies arc the result. Naturally 
enough if the tissue is kept too long after, the mordant 
action of the light continues rendering the film insoluble, 
and then the development of the image in warm water 
obviously becomes impossible. 

Another application of the same principle has been 
made by M. Marion, in which carbon printing is .issimi- 
lated to Sliver printing, to such a degree, that those 
accustomed to the ordinary method of printing photo- 
graphs on albumenised paper, would find no difficulty in 
adopting it. H. Badkn Pritchard 


OAT THE METHOD OF COLLECTING AND 

PRESERVING ENTOMOSTRACA AND 

OTHER MiCROZOA 

CONSIDERING the varied interest which attaches to 
^ the Entomostraca, it has long seemed to me that they 
attract a remarkably small shire of attention from micro- 
scopists. In the case of so widely distributed and 
numerous a group, this cannot arise from any real diffi- 
culty in procuring materials for study , but I believe it 
does arise in great measure from a want of information 
as to the best means of capturing and preserving speci- 
mens. I propose, therefore, bnefly to point out some of 
the methods which in my own hands have best answered 
these ends. 

Classification —I lYic Entomostraca constitute, as all 
microscopists know, a division of the class Crustacea, and 
for the purposes of the present paper we may with suffi- 
cient approach to accuracy consider them as forming four 
gtOM^i—Cladoc/ra, of which the common Daphnia, or 
water-flea, is the type ; Ostracoda, typified by the little 
hard-shelled, bivalve, mollusc-like Cyprts , Copepoda, re- 
presented by the well-known Cyclops j and the parasitic 
species, Paectlopoda, commonly known under the name 
•^fish-lice’’ 

Respecting the last-named group, I shall have nothing 
to say here ; the mere knowledge of their mode of life 
indicates the method of capture. 

Habitat. — All collections of still- water, large and small, 
from the mere road-side pool to the mountain lake and 
the ocean, support, with scarcely an exception, their 
quota of entomostracan inhabitants ; nor is parity an 
essential condition of their existence, for sometimes they 
are found in great numbers when one would thmk the 
foulness of the medium too much for animal existence of 
so high a grade. Doubtless, however, a moderate purity 
of water is necessary to the presence of any great variety 


of species ; a luxuriant aquatic vegetation is also very 
favourable to the growth of most Entomostraca, affording 
them probably not only food, but shelter. For this reason 
the weedy maigins of lakes ate as a rule much more pro- 
lific than ihe t iear central portions, where, indeed, but 
little microscopic life usually exists. Rapidly flowing 
water is of course unfavourable to the existence of these 
organisms, but the sea, both between tide marks and in 
the open, abounds with them Ostracoda, except the 
fresh- water Cvprides, live for the most part on the bottom, 
and are therefore to be obtained chiefly by dredging. The 
brackish water of salt-marslies and estuaries supports its 
own peculiar species, some of which often occur m pro- 
digious numbers ; and even the highly saline waters of 
brine springs and salt lakes have been found to contain 
Entomostraca 

Methods of Collecting 

I. Ftes/iwater. — An ordinary “ ring-nef,” made of 
“ hard muslin,’' or “ crinoline,* from six to twelve Inches 
in diameter, and fitted to the end of a walking-stick, will 
be found the most convenient apparatus for the capture 
of such swimming species as haunt the weedy margins of 
ponds and lakes. For such shallows as are matted with 
a growth oi Littoi ella,Lobeiia,ot other dwarf ground-plants 
a “horse-shoe” net, with a frame made after the fashion 
of a Dutch hoe, is very serviceable , while in working from 
a boat in the centre of a lake the ordinary ring-net on a 
stick will be quite sufficient In this way the net will, 
after working for a few minutes, usually be partially 
filled with fragments of weed and other debus, amongst 
which there will also be found a fair sample of the Mi- 
crozoa inhabiting the locality. The coarsest fragments, 
such us steins of rushes and portions of water weeds, maj’ 
conveniently be picked out with the fingers, and thrown 
away, while the rest of the contents of the net must be 
transferred to a bottle of clear water, an eight-ounce being 
a convenient size for the purpose. The Microzoa may 
then be readily separated by filtering into another bottle 
through a net of sufficiently wide mesh to allow of their 
passage through it “ mosquito-netting” I have found to 
answer welt for this purpose Having thus obtained our 
Entomostraca m a condition tolerably free from admixture 
with extraneous matter, they may easily be collected in a 
patch on the centre of a piece of fine muslin by passing 
the whole through a piece of that material, arranged over 
a funnel. They should then be transferred at once (if it 
be not wished to keep them alive) to a small phial of 
some preservative fluid. This may be effected easily by 
a penknife, but a very convenient instrument for the pur- 
pose IS an ordinary quill toothpick. This process, which 
appears somewhat cumbrous in writing, is in reality very 
easily performed, but it may be still further simplified, ac- 
cording to the fancy of the collector, by fitting an outside 
funnel with a muslin net, and having a small inner one 
of perforated zinc, so as to do all the filtering at one 
operation. The collecting net may also be protected 
from the entrance of very coarse rubbish by a lignt, move- 
able wire grating. .The species obained by these means 
will often include numerous representatives of all three 
orders, Cladocera, Ostracoda, and Copepoda. For the 
capture of such Ostracoda as haunt the bottom in parts 
too deep to be reached by a walking-stick, a small band- 
dredge IS required this will be more particularly noticed 
m the marine section. 

3. The The free-swimming species, the great 
majority of which belong to the order Copepoda, may 
most conveniently captured by the walking-stick n'et held 
over the side of a row-boat m gentle motion. Care should 
be taken that the lower end of the net is as wide or wider 
than its mouth, and that the material, while close enough 
to retain the Entomostraca, is yet open enough to ^ow a 
free current of water through it ; if those points be not 
attended to the result will be a back-wash, carrying bai^ 
out of the net much which should have been retak«l 
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A towing-net dragged by means of a line from the 
side or stern of the boat may be used, but is not so 
much under control, and seldom produces so much spoil I 
such a net, however, attached in a tide-way during tlie . 
night to some stationary object, and made with the pre- i 
cautions mentioned above, will often do good woik, es- ■ 
pecially if its specific gravity be adjusted so as to sink I 
very slightly below the surface. As a rule, indeed, the i 
hours from dusk to midnight seem to be the best for cap- | 
turing pelagic species near the surface. In tidal pools on 
the shore the same appliances are required as for fresh- 
water ponds I 

Ostracoda and other deep dwelling species lequire, of ^ 
course, the use of the dredge ; and where Microzo.x only i 
are the objects sought, the dredge may conveniently be 1 
made of a sue much smaller than those in ordinary use i 
The mouth need not be more than 6 in in its largest 1 
diameter, the bag being made of coarse canvas or “ cheese j 
cloth,” and from i8in to aft long. The material so 
di edged up, after having been passed through siiit.iblc ! 
sieves, so as to separate the coarser portions, should be 
washed in a muslin bag for the purpose of removing all | 
the impalpable mud, which often constitutes a veiy con- | 
siderablc proportion of the hulk this operation may most i 
easily be performed over the side of the bo.it in the sea, \ 
or m some large vessel of sea-water. The washed mate- 
rial IS then to be put up in canvas bags, duly labelled, and 
hung up m a warm position to dry , the more rapidly this j 
part of the process is conducted the better chance will ' 
there be of preserving the internal parts, as well as the 
valves of the Ostracoda, m good condition But should 
it be wished to secure the animals actually alive, the best 
plan will be, after washing the mud as above explained, 
to immerse a quantity of it in a basin of sea water, allow- 
ing it to stand for an hour or moie, when many of its 
inhabitants will have made their way to the surface of the 
water They will, indeed, continue to come to the surf.ice 
for many hours, but the later ones will probably be sickly 
or dead. 

But besides Ostracoda, there are often great numbers 
of Copepoda m or on the ooze and sand of the sea-bed 
These require for their sep-iiation a different method of 
procedure ; the following, so far as I know, being the 
most convenient. After the process of sieving described 
in the preceding paragraph, all the minute swimming 
animals will be found mthe w.ater m which that operation 
has been conducted , all that is necessary, therefore, is to 
pour the water off through a muslin net m which the 
Microzoa will be retained— m a dirty state, however, 
which will render caieful washing desirable, or still 
better, the transference of the whole to a bottle of clean 
sea water for an hour or two; in this way the little crea- 
tures will clear themselves of adherent dirt belter than wc 
can do by any amount of washing. 

A very nch field for the collecting of Copepoda is found 
m the groves of Fuel and Laminaria; so common on rocky 
shores at and beyond low-water mark. The fronds of 
these weeds having been dragged up in any convenient way, 
are to be washed, a handful or two at a time, by brisk 
agitation in a tub of sea water, after which the water is to 
be filtered as directed above. It is best not to macerate 
treed! in the water for any great length of time, because 
much mucus exudes from the Laminaria;, enveloping the 
Entomostraca, and rendering it an extremely difficult and 
tedious matter to examine the gathering properly. It 
should be mentioned that, although all weeds harbour 
numbers of Entomostraca, Laminaria sacchanna is, as 
a rule, by far the most productive, apparently on account 
of the rugosities of the frond afibrdmg more efficient shel- 
ter to their minute inhabitants; sheltered pieces of coast 
And land-locked bays are much the most productive 
hunting grounds. , 

TnatmtHi of Drtdgtd MaitriaL — The separation of 
Ostracoda, Fonuninifeniasd other Microzoa frtfnt dredged 


sand or mud, is best accomplished by the process 61 
“floating.” For this purpose the material should be 
thoroughly well dried and sifted, so as to insure the fine 
division of the whole mass, then placed in a vessel of 
water and thoroughly stiired By this means all the 
lighter organised particles— chiefly Ostracoda, Torarmni- 
fera, minute Mollusca, fragments of Polyzoa, &c — will, 
owing to their contained air, be brought to the surface, 
and may be removed in any convenient way, but best, 
perhaps, by pouring off the supernatant water through a 
very fine gauze sieve. Some of the larger and heavier 
species will, however, sometimes remain at the bottom, 
and must be picked out with the help of a hand lens. 

Fosstltfetous Cliiys ami ShaU', — I'hese, after repeated 
maceration in water, should be passed, time after time, 
through fine sieves, so is to wash out the imp.ilp.able sus- 
pended mud , at last drying the residuum and floating 
out the oiganic particles, as previously directed When 
much fossilised, however, the Microzoa will not float. In 
tins case they must be picked out one by one from the 
residuum left after the reptated washings 

/‘KMivahon of Spcitmcns — Soft-bodicd species, eg, 
Copepoda, CUdoccr,i,e\.e ,are best preserved in methylated 
spirit, cilhcrof full strength or diluted with .an equal quantity 
of water, the latter, m my opinion, being preferable, as it 
does not so re.idily evaporate entirely if left unattended to 
in small bottles fora length of time The great disadvan- 
tage of alcohol IS that it coagulates the albuminous tissues, 
icndering the animals almost ojiaquc, at the same time 
destroying the natural colour , but most other preserva- 
tive solutions possess these properties to a greater or less 
extent, and have likewise other drawba«s, such, for 
instance, as becoming cloudy, permitting the growth of 
fungi, &c When, howcier, it is especially wished to 
preserve the colours, a mixture of equal parts of glycerine 
and distilled water answers admirably Indeed, the only 
hindrances to its general use .vs a preservative for Micro- 
zoa are its strongly solvent action on calcareous tissues 
and Its inconvenient stickiness For microscopic mount- 
ings (of non-calcarcoiis objects) some kind of “ glycerine 
jelly” answers admirably , especially that described by 
Dr. Carpenter in his book on the microscope, which 
preparation is, howe'vcr, improved by saturating with 
arsenioiis acid the water used in its manufacture. Ostia- 
coda and other dry specimens require, of course, no 
preparation beyond mounting on slides of wood or card- 
board. An excellent plan of mounting, so as to show at 
one view all the Ostracoda or Foramimfera obtained in 
any locality, is shown m the accompanying diagram, the 



slides being made of the ordinary size, of stout card- 
board or millboard. The central part of the slide is cut 
out, and the marginal portion mounted on another sli« 
havmg a dull black ground. The slide is ruled trans- 
versely, so as to divide it into any convenient nuinber of 
spaces, and if needful, ruled also with one line length- 
wise down tlic middle. Each space is marl^ 
figure or letter of the alphabet refernng » ‘he 
, ttoonted within it, and an index to ffie whole kept m a 
book of reference. The diagram is a facsimile of a 
mounting so prepared m my ^ 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

IV. 

Ok the Nature of Metamorphoses 
the preceding articles we have considered the life 
history of insects after they have quitted the egg. It 
is obvious, however, that to treat the subject in a satis- 



much more advanced than others. It is evident that the 
larva of a fly, as regards its stage of development, cor- 
responds in reality neither with that of a moth nor with 
that of a grasshopper. In fact, insects qutt the egg in 
very dtflfercnt stages, The maggots of flies, in which 
the appendages of the head are rudimentaiy, belong 
to a lower grade than the grubs of bees, &c., which 
have antenna, mandibles, maxilla, labrura, labium, and, 
in fact, all the mouth parts of a perfect insect. The 
caterpillars of Lepidoptera are generally classed with 
the vermiform larvte of Diptera and Hymenoptera, and 
placed in opposition to those of Orthoptera, Hemiptera, 
&c. But, in truth, the possession of thoracic legs places 
them, as well as the similar larva; of the Tcnthredmidte, 
on a decidedly higher level, while in the development of 
the cephalic appendages there is, as already mentioned, 
a marked difference between the maggots of fltes and the 
grubs of bees Thus, then, the period of growth (that in 
which the animal cats and increases in sire) occupies 
sometimes one stage in the development, sometimes an- 
SS 



factory manner we must take the development as a whole, 
from the commencement of the changes m the egg, up to 
the matunty of the ammal, and not suffer ourselves to be 
confused by the fact that all insects do not leave the egg 





floituig urabM (after Allman) 36, Tl 


in the same stage of embryonal development. For 
although all young insects when they quit the egg are 
termed “larvae," whatever their form may be (the case of 
the so-called Puptpara not constituting a true exception)," 
still it to' St be remembered that some of these larvae are 
* Continued from p 31, | 



Fig 35 —Portion ol Colony of Bougamvillen fmticoM, mow magnified. 


Other ; sometimes, as for instance m the case of Chloeon, 
it continues through more than one, or, in other words, 
growth is accompanied by development. But, in fact, the 
question is even more complicated than this. It is not 
only that the larvae of inSects at their birth offer the most 
vanous grades of development, from the grub of a fly to 
the young of a grasshopper or a cricket ; if we were to 
classify larvae according to their develmment, we should 
have to deal not with a simple case of gradations only, 
but with a series of gradations, which would be different 
according to the organ which we took as our test. 

Apart, however, from the adaptive changes to which 
special reference was made in a previous article, the differ- 
ences are those of gradation, not of direction. The deve- 
lopment of a grasshopper does not pursue a different 
course from that of a bee or wasp, but the embryo attahis 
a higher state before quitting the egg in the former thsii 
in the latter ; while m most Hymenoptera the body-walls 
and internal organs are formed before the thoracic ap- 
pendages ; in the Orthoptera, on the contrary, the l^s 
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make their appearance before the body-walls have com- 
pletely closed round the yolk. 

Prof. Owen indeed, goes so far as to say that the 
Orthoptera and other Homomorphous insects are, “at 
one stage of their development, apodal and acephalous 
larvm, like the maggot of the fly ; but, instead of quitting 
the egg in this stage, they are quickly transformed into 
another, in which the head and rudimental thoracic feet 
are developed to the degree which characterises the hex- 
apod larva of the Carabi and Pelalocera ” 

I quite believe that this was originally true of such 
larva, but from the tendency which large and important 
organs have, to appear at an early stage of embryonal 
development, the (act now appears to be, so far at least as 
can be judg^ from the observations yet recorded, that 
the legs of those larva which commence life with these 
appendages, generally make their appearance befoie the 
b^y-waUs have closed, or the internal organs have ap- 
proached to completion. Indeed when the legs first 
appear they are merely short projections, which it is not 
always easy to distinguish from the segments themselves 
It must, however, be admitted, that the observations are 
neither so numerous, nor in most cases so full, as could 
be wished 



Fig- 3 o> for instance, represents an egg of Phryganea, 
as represented by Zaddach in his excellent memoir, t 
just before the appearance of the appendages It will 
be seen that a great part of the yolk is still undifferen- 
tiated, that the side walls are incomplete, the back ^uite 
^n, and the segments only indicated by undulations. 
This stage is rapidly passed through, and Zaddach only 
once met with an egg in this condition ; in every other 
•pecimen which had indications of segments, the rudi- 
ments of the legs had also made their appearance, as m 
Tig. 3i> which, however, as will be seen, does not in other 
respects show much advance on Fig. 30. 

Again in Aphis, the embryology of which has been so 
wdl worked out by Huxley, t 3 ie case is very similar, 
although the Icm are somewhat later in making their 
appearance, “in embryos,” he says, “ i\vth of an inch 
in length (PI. xxxvii. Fig, 6), I have found the cephalic 
portion of the blastoderm beginning to extend upwards 
again over the anterior face of the germ, so as to con- I 
«itute its anterior and a small part of its superipr wall. 
This portion is divided by a median fissure into two lobes. 


which play an important part in the development of the 
head, and will be termed the “ procepbalic lobes.” I have 
already made use of this term for the corresponding parts 
in the embryos of Crustacea, The rudimentary thorax 
presents traces of a division into three segments ; and 
the dorso-lateral margins of the cephalic blastoderm, 



behind the proccphalic lobes, have a sinuous margin. It 
IS in embryos between this and , Joth of an inch in length, 
that the rudiments of the appendages make their appear- 
ance, and by tlie growth of the cephalic, thoracic, and 
abdominal blastoderm, curious changes are effected m 
the relative position of those regions." 

In Chrysopa oculata, one of the Hemerobiidse, Packard 
has described* and figured a stage in which the body 
segments have made their appearance, but in which 
“ there are no indications of limbs The primitive band,’’ 
he says, “is fully formed, the protozorites being dis- 



tinctly marked, the transverse impressed lines indicating 
the immitlve segments being distinct, and the median 
furrow easily discerned.” Here also, aCTin, the dorsal 
wall? are incomplete, and the internal organs as yet 
unformed. 

• "ElabryriMlaa StudiM «a HviapodBui Inucts.” PwWy Aewfemy 
S<i«iic* 'nhrd rntnoir. 
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Id. certain bragonflies (Catypteryx), and Hemipt^ra 
(Hydrometra), tn« leg*, according to Brandt,* appear at a 
still earlier rtagei - 

According to the observations of Kollikert it would 
appear that In Donacia the segments and appendages 
appear simultaneously Koliilcer himself, however, ailouts 
that “ mea: de hoc insecto observationes satis sunt manca," 
and It IS possible that he may never have met with an 
embryo m the stale immediately preceding the appearance 
of the legs. 

On the whole, as far as we can judge from the observa- 
tions as yet recorded, it seems that in Homomorphous 
insects the ventral wall is developed and divided into 
segments before the appearance of the legs, but that the 
latter are formed simultaneously, or almost simultaneously, 
with the cephalic appendages, and before either the dorsal 
walls or the internal organs. 

As It may be inierestiiig from this point of view to 
compaie the development of other Articulata with that 
of insects, I give a figure (Fig ja) representing one of 
the early stages in the development of a spider (Pholcus) 
after Claparede,}: who says, “ C’est h ce moment qu’ a 
lieu la formation des protozonles ou segments primor- 
diaux du corps de I’embryon. Le rudiment ventral , 
s’dpaissit suivant six z6nes disposees tr.insvcrsaleinent 
entre le capuchon anal ct le capuchon cdphalique L’oeuf 
considdrd par sa (ace ventralc offre alois un contour i peu 
pris eirculairc et on pent le croire sphdrique. Les zdnes 
se montrent alors commo six circles d’un blanc plus 
dclatant, tracds sur l.t sphdre.” 

Among Centipedes the development of Julus has been 
described by Newport.^ The first period, from the de- 
position of the egg to the gradual bursting of the shell, 
and exposure of the embryo within it, which, liowever, 
remains for some time longer in connection with the fhell 
by a distinct funis, lasts (or twenty-five days The seg- 
ments of the body, originally six in number, make their 
appearance on the twentieth day after the deposition of the { 
egg, at which time there were no traces of legs The i 
larva when it leaves the egg is a soft, white, legless grub I 
(F’iS 33)< consisting of a head and seven segments, the 
head being somewhat firmer m texture than the rest of 
the body. It exhibits rudimentary antenn.e, but the legs 
are still only represented by very slight papilliform pro- 
cesses on the undersides of the segments to which they 
belong. 

As already mentioned, I believe that at one time the 
vermiform state of the Homomorphous insects, which, as 
we have seen, is now so short, and passed through at so 
early a stage of development, was more impoitant, more 
prolonged, and accompanied by a more complete condi- 
tion of the internal organs. The compression, and even 
disappearance, of embryonal stages which are no longer 
adapted to the mode of life, which do not benefit the 
animal, is a phenomenon not without a parallel m other 

f arts of the animal and even of the vegetable kingdom. 

ust as m language long compound words have a tendency 
to concision, and single letters sometimes linger on, in- 
dicating the history of a word, like the “ I" in “ alms,” or 
the“b’’ in “debt,” long after they have ceased to in- 
fluence the sound ; so in embryology useless stages, 
interesting as illustrations of past history, but without 
direct advantage under present conditions, are rapidly 
passed through, and even, as it would appear, in some 
cases altogether omitted. 

For instance, among the llydroida, in the great 
majority of cases, the egg produces a body more or 
less resembling the common Hydra of our ponds, and 
known technically as the *' trophosoHie,” which develops 
into the well-known Medutss or jelly-fishes. The group, 
however, for which Prof. AUmah has proposed the^tetta 
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Monopsea,* and of which the genus vEgina may be taken 
as the type, is, as he says, “ distinguished by the absence 
of a hydnform trophosome, the ovum becoming developed 
through direct metamorphosis into a medusiform body, 
lust as In the other orders it is developed into a hydnform 
body ” Figure 34 represents, after Allman, a colony of 
Bougainvillea ftulicosa of the natural size. It is a British 
spemes, which is found growing on buoys, floating timber, 
&c., and, says Allman, t when in health and vigour, “ offers 
a spectacle unsurpassed m interest by any other species— 
every branchlet crowned by Us graceful hydranth, and 
budding with Medusae in all stages of development (Fig. 
35), some stdl in the condition of minute buds, in which 
no trace of the definite Medusa-form can yet be detected ; 
others, in which the outlines of the Medusa can be dis- 
tinctly traced within the transparent ectotheque ; others, 
again, just casting off this thin outer pellicle, and others 
completely freed from U, struggling with convulsive efforts 
to break loose ' from the colony, and finally launched 
forth in the full enjoyment of their freedom into the 
surrounding water I know of no form in which so 
many of the charactenstic features of a typical hydroid 
are more finely expressed than m this beautiful 

Figure 36 icpresents the Medusa form of this species, 
and the development thus described may be regarded as 
typical of the Hydioida; yet, as already mentioned, the 
.ifeginidce do not piesent us with any stage corresponding 
to the fixed condition of Bougainvillea, but on the contrary 
are developed direct from the egg 

But on the otlier hand there are groups in which the 
Medusiform stage becomes less and less important. 

Among the higher Crustacea again the great majority 
go through well-marked metamorphoses. Figs, 37 and 
38 represent two stages in the development of the prawn. 
In the first (Fig 37), representing the young animal as it 
quits the egg, the body is more or less oval and unseg- 
mented, there is a median frontal eye, and three purs of 
natatory feet, the first pair simple, the two posterior bira- 
mose. Very similar larv.e occur in various other groups 
of Crustacea. 

They were at first regarded as mature forms, and 0 . F. 
Muller gave them the name of Nauplius So, also, the 
second or Zoea form (Fig 38) was at first regarded as a 
mature animal, until its true nature was discovered by 
Vaughan Thompson. 

The Zoca form of larva differs from the perfect prawn 
or crab in the absence of the middle portion of the body 
and Its appendages. The mandibles have no palpi, the 
maxillip^s or foot-jaws are used as feet, whereas in the 
mature form they serve as jaws. Branchiae are either 
wanting or rudimentary, respiration being principally 
effected through the walls of the carapace. The abdomen 
and tail are destitute of appendages. The development 
of Zoea into the perfect animal has been well described 
by Mr. Spence CateJ in the case of the common crab 
(Car emus manas). 

All crabs, so far as we know, with the exception of a 
species of land crab {GegarciHUs\ described by West- 
wood, pass through a stage more or less resembling that 
shown in Fig. 38. On the other hand the great group of 
Ednopthalma, comprising Amphipoda ^kofehoppers, 
&a) and Isopoda fwoodlice, &c,), pass through no such 
metamorphoses ; the development is direct, as m the 
Orthoptera. It is true that one species, TanaisDulongiif 
though a typical Isopod in form and general character, i» 
Smd to retain in some points, and especially in the mode 
of respiration, some peculiarities of the Zoea type ; but 
this is quite an exceptional case. In Mysis, says F. 
Muller,} “there is still a trace of the Naupfius-stage f 
being transferred back to a period when it had not to 




May 22, 1 873] 


NATURE 


73 


provide for itself, the Nauplius has become degraded into 
a mere skin ; in Lt^^ia this larva-skin has lost the traces 
of limbs, and in Phiiosaa it is scarcely demonstrable.” 

Once more, the Echinodermata m most cases “go 
through a very well-marked metamorphosis, which often 
has more than one larval stage. The distinctive charac- 
ter of the metamorphosis appears to be the possession by 
the larvse of at least a mouth and pharyn’c, which, whether 
absorbed or cast off, is never converted into the corre- 
sponding organs of the perfect Echinodenn developed 
inside of the provisional organism The mass of more or 
less differentiated sarcode, of which the larva, or pseud- 
embryo, as opposed to the Echmoderm within it, is made 
up, always carries upon its exterior certain bilaterally- 
arranged ciliated bands, by the action of which the whole 
organism is moved from place to place, and it may be 
strengthened by the superaddition to it of a framework of 
calcareous rods ”* 

Thus Kig 39 represents a larva of Echtno-cidans, after 
Muller ; t The body is transparent, in length, shaped 
somewhat like a double easel, but with two long horns in 
front, which, as well as the posterior processes, arc sup- 
ported by calcareous rods. These larva: swim by means 
of minute vibratile hairs, or cilise. They have a mouth, 
stomach, and m fact, a well-defined alimentary canal, but 
no nerves or other organs have yet been discovered in 
them. After swimming about in this condition for 
awhile, they begin to show signs of change. An involu- 
tion of the integument takes place on one side of the 
back, so as to form a pit or tube, which continues to 
deepen till it reaches a mass or store of what is called 
blastema, or, as we may say, the raw material of the 
animal body. This blastema then begins to grow, and 
gradually assumes the form of the perfect Echmoderm 
In doing so it surrounds and adopts the stomach of the 
larva, but forms for itself a new mouth or gullet, throwing 
off the old mouth, together with the intestine, the cal- 
careous rods, and in fact all the rest of the body oi the 
larva. 

Fig. 40 represents a larva probably of Echinus Itvtdus, 
from the Mediterranean, ana shows the commencement 
of the sea egg within the body of the larva The capital 
letters denote the different arms, a is the mouth, /?' the 
sesophagus, b the stomach, b' the intestine,/ the ciliated 
lobes or epaulets, c the young sea-egg. 

John Lubbock 

{To be continued) 


EXTIRPATION BY COLLECTORS OF RARE 
PLANTS AND ANIMALS 
'T'HE Legislature, having very properly provided for the 

* preservation of small birds, might extend its protec- 
tion to other animals and to plants ; for although it would 
be inexpedient to present individuals from taking rare 
insects and botanical specimens, it is surely expedient to 
deter persons or societies from offering premiums which 
are leading to the extirpation of such species 

Some years ago a Judicious and formal protest against 
this culpable practice was published by many of the most 
eminent British botanists, and it has constantly been de- 
plored by all true lovers of natural science. The respected 
president (the Rev. Dr. Mitchinson) of our East Kent 
Natural History Society, in his address at the last annual 
meeting thereof at Canterbury, made such strong observa- 
tions on the subject asmight raise the question whether local 
soejeties may not do as much harm by promoting the extir- 
pation of rare plants and animals as good in other respects; 
and I have always been insisting, at the meetings of the 
same society and elsewhere, that it is our duty to cherish, 
and not destroy the precious plants and amniah of the 

* '* Rolleiton— P«rmft of Anunal LKIb,*' p. 146. 
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district Whenever a rare plant or animal is exhibited at 
those meetings, we have always a wail about its having 
been “not lone imce often seen, though now last Hisap- 
pearing.” A chief cau>-cof this is the deplorable rapacity 
of collectors of and traffi kers in spLCimens , since the 
preposterous notion prevails that botany and ent .mology 
consist in a recognition of the mere physiognomy, without 
the least regard to the physiology, of species, and being 
able to call them by their scien ific names. 

And so It will be while loc.al sac.eties continue to en- 
courage such errors, insa at of promul 'iting the is ei ii il 
princip'es of b'tinical or entnmologic d science, ,inH ob- 
structing the injurious operations of mere coll ctors or 
pretenders. And this de-irable end, so lar as regirds 
taxonomy, might be easily attained without the least 
harm to rare species Prizes for the best di-piay, illus- 
trated by microscopic drawings and preparations of the 
generic and spccitic characters of sections or the whole 
of many natural orders would aff >rd really good tests of 
the industry and attainments of the candidates For 
example, why not try for this purpose the Willows, Crasse.s, 
or Sedges ? Two of these orders have the further recom- 
mendation of being of great economic value. Again, as 
specific distinctions seem to be the ultimate atm of these 
societies, certain cells or tissues, such as the pollen, epi- 
dcimis, hairs, and stomata, would afford good subjects 
for investigation in this point of view, as would also 
raphides and other plant-crystals, and very likely disclose 
valuable characters not yet recognised m the books of 
systematic botany 

1 have been led to these remarks by the increasing fre- 
quency of the practice now deplored. As the “West 
[ Kent Natural History, Microscopical, and Photographic 
Society” 1$ much and deservedly respected, and exercises 
justly considerable influence in its department, an extract 
from its last “Council’s Report,” p 19, will suffice as a 
simple of the mischief . — “With a view to promote the 
study of Entomology and Botany among the members of 
the Society and their families, the Council, in the early 
p.art of the year, announced their intention of giving two 
prizes of 54 gs each, one for the best Botanical collection, 
the other foi the best collection of Lcpidopterous Insects , 
.all specimens to be gathered or t.iken within the West 
Kent district” This quotation is by no means intended 
for blame to any particular society, but merely as an 
example taken from one of the printed “ Reports ” that has 
lately reached me of what is still being sown broadcast 
generally throughout the country. 

And here we have plainly not only a reward of money 
for the best collection of plants and Lepidoptera in a given 
district, but a temptation or inducement to unscrupulous 
collectors, in their anxiety to win the prize and defeat 
their competitors, to destroy such rare specimens as thev 
may not take away. Such nefarious conduct is not meant 
to be insinuated of the West Kent Society ; but my cb 
jeet IS simply to assert that which I know has too often 
been the effect of such prizes, and to invoke the aid of 
Nature in suppressing the evil. 

George Gulliver 


A FRENCH PHYSICAL SOCIETY 
'T'HE scientific movement increases in France ; it 
began about the end of the Empire, under the 
ministry of Duruy, and has since taken greater propor- 
tions, especially after the last war. The new French 
Association for the Advancement of Science,* it is well 
knowm is modelled after the British Association, the suc- 
cess of which has surpassed expectation. 

The physicists of Paris have assembled for several years 
in the laboratories of the Superior Normal School, placed 
at their disposal by M. Berlin, the director of the scieniihc 
studies of this school The/ conversed about physics 
' Sea Natuke, vol v p 357 
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recent tbeorit* were set forth, the new or little known 
instruments were rtown and explained. Thus Sir Wm. 
Thomson’s electrometer, and several experiments of Prof. 
Tyndall called forth the curiosity and attention of the 
assistants. But those amicable meetings are no longer suf- 
ficient ; the necessity of a more formal gathering was 
felt, as well as of writing and pubhshing Transactions, 
that the notes and observations might not be completely 
lost. The members of the Institute of the physical 
section encourage! the new society by ihetr warm 
approval. 

On the 17th of January of the present ye.ii, m the 
Salle Gerson, an anne^i. of the Facultc des Sciences 
of Pans {Sorbount), a number of physicists met They 
accepted provisional st.ilutes and elected a boaid The 
provisional statutes proposed by a committee composed 
of MM d’Almeida, Alfred Cornu, Gerne/, Lissajous, 
Mascart, expressed, iii a few articles, the b.isis of the new 
association. 

The purpose of the society is to promote physics ; it 
will have two sittings a month alternately with the 
Chemical Society, and will publish transaciions that will 
be sent to the members. 'I he members are diviiUd into 
resident, non-resident, and honorary members, the last 
chosen ^ election from among the most eminent men in 
France and abroad. In the first year si\ will be elected, 
and two only in each following yeai 

The society will be glad to receive such gifts as will 
facilitate its work, and will inscribe in its Transactions the 
names of the givers. 

The board is thus composed —President, M Fireau, 
Member of the Institute , Vice-President, M Ibrtin, 
Director of the Scientific Studies to the Superior Normal 
School, General Secretary, M. d’Almeida, Dut<tor of 
the new Journal of Physics , Secretary, M Maur.ii, Pro- 
fessor of Physics to tlic Lycde St Louis, of Pans , Vice- 
Secretary, M. Alfred Cornu, Professor of Physics to the 
Polytechnic School , Treasurer-Archivist, M I’liilippon, 
Secretary of the Facultd des Sciences of Pans 

1 he venerable M. Becquerel, who, notwithstanding his 
89 yeais, assisted at the meeting, m order to give by hu 
pesence a proof of his adhesion to the new society, has 
been designed, by acclamation, an honorary membei 

Mwimi Coknu 


NOTES 

Paci. Owen hasbien ai'pcmted to a Civil Companionship 
of the Bath If this is intended as an acknowledgment of I’rof 
Owen's services to science, it iv not to the credit of ( lovernment 
that the honour was not conferred years ago 

Prof Taii’s Kcdc Lecture on 'llicimo-dynaimc'i will be 
delivered to-moirow 

UlTHUtlo the London " Companies,” wliotc “fatness” is 
notorious, have done little or nothing foi the proraolion of scien- 
tific rtsearches or education It is therefore with the greatest 
pleasure wc record that the Fishmongers’ Coiniiany have hand- 
somely presenicd to Mr W K Tarker, F K S , so well 
known for his valuable researches on the shoulder girdle and 
skull in vertebrated animals, the sum of 50/ , in addition to an 
allowance of 20I a year for the next three years in order to enable 
him to pursue such parts of his work as relate to the Anatomy 
of Fish This we ceitainly think a step in the right direction, 
and the Fishmongers’ Company deserve all praise for having 
been so original and generous as to be the first to take it We 
hope their award to Mr. Parker is only an earnest of what 
they will do m the future, and that their example will not 
be lost on the other notoriously wealthy companies of the 
Cky of London. A few thousands a year would never be missed 
ottt of their enormous revenues, and would not dimimsh tiy a 
tiiigle dainty the sumptuonsness of their numerous feasts , where- 


as the amount 0/ original and practically beneficial scimtiiu: work 
that conld be done with the money, would yield them and the 
country generally a rich return. We daresay those who have the 
management of the funds of the various companies would be 
willmg enough to divert a porllop into scientific channels if they 
only knew how to go about it ; the example of the Fishmongers’ 
Company may afford them a hint Moreover they need be at no 
loss, for there are plenty of eminenf men of science competent mid 
judicious enough to lend idvice to the companies m this matter. 
Commerce, with which these companies are ail more or less con- 
nected, owes much of its present gigantic dimensions and great 
prosperity to the discoveries and advances of sciMice ; gratitude 
and self-interest ought to urge onr London merchants not to be 
indifferent to scientific progress. Let us also add, that their 
award to Mr Parker is on a scale which shows a very slight 
acquaintance on the part of the City magnates Wrth the vahie of 

A lUSioN has taken place between the local committee at 
Munich for electing a statue to Justus von Liebig, and the com- 
mittee appointed by the German Chemical Society at Berlin ; 
the latter, m order to insure unity of action, giving way in the 
question as to whoio the statue should find its place Notwith- 
standing the serious nature of the claims of Giessen, it was 
geneially thought that the resting-place ol the great chemist 
would unite the majoiity of votes of his admirers A consider- 
able number of leading German statesmen and foreign ambassa- 
dors have joined the committee, the full list of which will shortly 
be published 

Fsbsenius, w'ho twenty-five years ago founded a school of 
chemistry at Wiesbaden, has celebrated the anniversary of Us 
foundation amidst the festive concourse of his friends and pupils, 
and of the Government and learned societies of his country. A 
gloom was unfortunately cast over this event by the death of 
Mrs Fresenins, which almost coincided with its celebration. 

We regret very much to announce the death of F.manuel 
Peutscb, at Alexandria. Hts premature death la a very greet 
loss to Eastern scholarship 

The Alexandra Palace, under new management, reopens on 
Saturday We hope the managers will not neglect the interests 
of science. 

W F, recently announced that the F rench Society for the En- 
couragement of National Tndustiy had awarded its grand medal 
to Sir Charles Wheatstone The following is an extract from 
the report of the Committee on the Economic Arts —While the 
kaleidophone of Sir Charles Wheatstone has been the point of 
departure of the method which permits sounds to be studied by 
I the aid of the eye , while his researches on the qualitieaof sound, 

I on the production of vowels, while the creation of his speaking 
I machine, have clncidated many points in the theory of the voice ; 
while his ingenious apparatus, illustrating the propagation and the 
combination of waves, Iiaa facilitated the understanding of these 
debcate phenomena, and contributed to throw light on the 
mechanism of the undulatory motions, his numerous researches 
on the applications of electricity, in which he has shown, at the 
same time, profound science and a genius marveUoooly inspired, 
occupy a great pUce.in the history of the electric telegraph It 
is he who first realised, under conditions really practicable, this 
admirable means of communication between men and between 
nations, and wc ought not to forget that, more than once, he has 
come perronally among ns to prepare its organisation and sttma- 
late success. The unanimons choice made by the committee of 
the economic arts and cordially ratified by tlie ConnciI hononrs 
our society as much as him who is the object of it. We 
are happy to give, on this opension, a testimony of sympathy to 
a nation m which science u held in such high esteem. Those 
among us who have had the good fortune to visit the sdentifio 







aUth it EilgUttd In their own country have not forgottte that 
we have alwayi received from them the most cordial and the 
most ^eherous hospitality In conferring on Sir Chailes VVheat- 
stotie a reward rehdered valuable by those who have already 
received it, the Council performs a pure act of justice, and 
acquits, at least for some among us, a debt of gratitude 

Dr \on Doiiinger has been appointed President of the 
bavarian Academy of Science and Conservator-General of Scien- 
tihc Museums m Bavaria, which became vacant by the death of 
Baron Liebig. King Louis advised the doctor of his appoint- 
ment by an autograph letter 

Tftit Institution of Civil Kngineers liold a com'irsaztoite in the 
West Galleiies of the International Exhibition, on Tuesday, 
the 27th inst. 

Mr. ARriiUR GAMoat, M D , E K S , Lectuicr on Physio- 
logy at burgeons Ilall, Edinburgh, and Examiner in Forensic 
Medicine in the University of London, has been appointed UraiL- 
enbury Professor of I'ractical Physiology and Histology in 
Owens College, Manchester. 

Prof H he Lacask-Duthiers, munberof the French Insti- 
tute, Prolessor of /{oology at the Faculte Ues Sciences of 
Pans, and Director of the Zoological .Station of KoscolT, will 
accompany Commander Mouches, in the jVatval, that olTicer 
being engaged m completing the hydrogiaphic map of the 
Algerian shores The professor will mate frequent soundings, 
and study the fauna ol the Mcxiiterranean He will be a-.sistcd 
in tlie geological determinations by a distinguished young geo- 
logist, M Vdlain, Repdtiteur of the faculte of Sciences of Pans 
The cruise will last five months The ship left Lonent on May 
I. M. de Laceze-Duthiers will join them in July, at the tcrmi- 
halion of hia lectures at the Faculte. Let us hope that these 
new explorations, under the guidance of an ardent, learned, and 
experienced man, will procure materials as valuable as tho^e 
whlcii were obtained by Agassi/, Wyville Thomson and others 

We understand that there is a plan in hand fur budding a new 
museum at Vienna, to which the contents of the Imperial Zoolo- 
gical Cabinet, including the important collecUons of Natterer 
and other well-known naturalists, are to be transferred. 

The following telegram was received on Saturday at the 
Pofelgn-ofSce from Colonel Stanton — Alexandria, May 17, 
iSyjl —The Egyptian Government has just received a despatch 
ffofn the Governor-Gcujsral of Southern Loudan, dated istli 
Match, reporting the amval at Gondokoro of the reinforce- 
ments sent to Sir S Baker, confirming the private inlelUgence 
recently forwarded to your lordship as to the safely of the party, 
and adding that in compliance with bir b Baker’s demand, 20a 
soldiers, with a supply of salt and ammunition, had been sent 
hli to him. Sir S Baker had not reached the lake. 

Dft PetErmaNN has recently received a letter fiom Dr 
Naclifigal, who in 1869 was sent out to Africa on a mission 
from the Emperor of Germany to the Sultan of Borneo The 
lettef it dated Febnury li’ji, and gives some bnef details of 
Dr. ^acbtigal's visits to the countries lying to the N.E. of Lake 
Tchad, the greater part of the region visited being new to Euro- 
pean exploration. A most important discovery made by Dr 
Nacbtigal is that Bahr-el-Cazal, put down on some maps con- 
jectqrally as flowing into Lake 1 chad, really flows out of that 
like north-eastwards for about 300 miles He has also disco- 
i*ered a range of mountains extending pnbahly a distance of 
npw^s of 8cxj miles from Tibesli to Darfur j one of the passes 
is at Matt 7,878 ft. above sea-fevel. At the date of the<despatch 
of hii letter. Dr. Nachtigal was about to undertake a Journey 
into ttagirmi, the country lying to the south-east of Lake Tchad. 
Itvtul ffins he seen that tUs traveller is collecting materials 
which will add greatly to our knowledge of Central N. Afitica. j 
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A MESSAGE has been received by the Teh^raph from 

Mr George Smith dated Mosul, May 19. “ Since my last 

message," he says, “ I have come upon numerous valuable inscrip. 
tions and fragments of all classes, including very curious syUa- 
b.tnes and bt-lingual records. Among them is a remarkable 
table of the penalties for neglect or infraction of the laws But 
my most fortunate discovery is that of a broken tablet containing 
the very portion of the text which was missing from the Deluge 
tablet. Immense masses of enith and dlbrts overlie whatever 
remains to be brought to light in this part of the great mound. 
Much time and large sums of money would be required 
to lay It open, I therefore await Instructions from you 
amt the Museum, as the season is clo.ing,” The Daily 
Tihgrnph and the British Museum have now an opportunity 
ol showing that they have really at heart the advancement 
of liistoncnl research, ami we are sure Mr Smith’s hint will be 
met by a hearty response We feel confident that the liberality 
of ilie Daily TcUgtapA will be continued until Mr Smith's re- 
■.c.irches are completed to his own satiJac'ion 

Some time ago we weic able to give authentic news of llie 
safety of the Kusvian explorer of New Giimca, Dr, N. von 
Miklnclio-Maclay, who had lieen reported dead in several 
newspapers Dr Maclay has himself sent a letter to Dr. 
I’ctcrmann, dated on board the Russian clipper, Jsiimrud, 
March II, with a postscript dated Manilla, March 22, saying he 
IS alive, though not very well, and was about to despatch to the 
bt I'etersburg Geographical Society an account of ins explora- 
tion of New Guinea, his main object m visiting that country 

[ licing to collect ntalcrial for Us ethnology He intended to 
visit l.uzon and the Sunda Islands, and then return to New 
(/iiiuea. 

I An important step lias been taken 111 the carrying out of llie 
decisions of the International .Metric Commission which met 
at I’aris in October last year T he form .and mofie of execution 
of I he standard mclie having been settled, the Commission en- 
liusled to the i rcnch Section the manufacture and comparison 
of the new metres with the original standard m the Archives 
of France We learn from Z/t Monda that before proceeding 
to cast the definitive metres, tlie Frencli Commission has thought 
It advisable to execute the first types, with which to test succes- 
sively all the inetliods that will ultimately be applied to the 
dclimuve meties. 1 his first experiment took place m the labo- 
ratory of M 11 . bainle-Cla're Ueville, who, with the assistance 
of .M Debray, has sueceedeil in obtaining the mdio-platinum 
alloy perfectly pure. The opt ration of casting this first inter- 
n.vtional metre vv.vs considered of so much importance, that the 
I’resident of the Republic and some of his Ministers, and other 
eminent Frenchmen, “assisted” at it Nine kilogrammes 
of platinum, with one kilogramme of Iridium, were melted niider 
the action of an oxyhydrogen flame from a blow-pipe in three- 
(|u.irters of an hour 1 he ingot was then cast, perfectly limpid, 
m a mould formed, like the furnace itself, of a block of car- 
bonate of lime, whose interior walls alone were burned under the 
inflaence of the excessive temperature which Was developed , 
consequently with this substance there is no risk of breakage 
The metal was allowed to cool in the mould, and preserved its 
bright Surface ; In this condition it wjU be submitted to all the 
processes necessary to give it the definitive form which it ought 
to possess. The operation was considered, by all who Wimessed 
It, at perfectly successful 

The following further parliculsrs with reference to the Ame- 
rican Arctic eXpIontig ship Potans, Captain HaU, have been 
obtained by the corWtpondent of the New York Herald ; they 
are dated Bay Koberts, via St. John’s, N.F., into which the 
steamhe 7\gress had come, hairing on [board nineteen survivors, 
.neWding H. C. Tyson, Eeslttant-nsvigstor of CEprtin HnlFs 
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flxpedidoB. Thii pwty, which had beett landed from the Pvtom, 
were driven from her by a gale which burst her moormga on 
October 15, 187a, in latitude 72-35 When they last saw the 
Palari: she was under steam and canvas, making for a harbour 
on the east side of Northumberland Island She had no boats 
left of the six which she brought with her from the port of New 
York. Two were lost m a northern expedition, two were landed 
on the ice with Captain Tyson’s party, one was burnt aa fire- 
wood to make water for the crew, and the other is on board the 
Tigrtss The Pohru was in command of Captain Buddington, 
who had thirteen of a crew along with him, and a plentiful 
stock of provisions. She was making a good deal of water, 
but, as Captain Tyson informed the Herald correspondent, she 
was not more leaky than when he was on board all the previous 
fall and winter Her bow was somewhat damaged, and it is the 
opinion of the survivors they will he unable to get clear until 
July, and even then, if the ship is unseaworthy, they would have 
to make new boats to effect sn escape On October 8, 1871, 
in latitude 81 38, longitude 61 44, Captain Hall died of apo- 
plexy, and was buried on shore, where they erecteri a wooden 
cross to mark his grave. He had recen'ly retarded from a 
northern aledge expedition, m which he had attained the latitude 
of 82-16. In September 1871, the /h/anr entered winter quar- 
ters, and left August 12, 1872 The ice was very heavy, and 
set m a southern direction. She was forced south, and so con- 
tinued drifting till Captain Tyson and party were driven from 
her. The sledge party crossed Kane's Polar Sea, which, they 
pronounced to be a strait about 15 miles wide There was an 
appearance of open water to the north. 

The Education Hepaitment propose to send on loan, to local 
schools in which it will be useful, what they call Travelling 
Apparatus for illustrating Instruction m Naval Architecture. 
The following IS the list of articles included under that title i — 
I Model of a half-midship section of an iron-clad ship, showing 
the mode of forming and combining the keel, frames, beams, 
&c, &c. 2 Ditto of an ordinary wooricn ship 3 Block- 
model, ihowing the linei used in laying off the fore-body of a 
ship 4 Ditto, after body 5 Diagram showing the lines used 
inlaying-ofr These models and diagram arc intended to be 
plac^ m the school or class-room for reference during the hours 
of study, m order that the students may better understand the 
nature of the work under consideration, and also to aid the 
teachers m illustrating their ideas when imparting mstniction to 
their classes 

Fuof. Maksh, in the current number of the American your- 
nal of Scunce and Art, describes several new species of mam- 
malia from the tertiary deposits of the Rocky Mountains region. 
Orohtppus agtiu is a new species of a genus intermediate between 
AnckUhermm and Palaothenum, which has four functional digits, 
the first premolar tooth nearly as large as the second, no antor- 
bital foisa, and an incomplete bony orbit Colonoceias, a new 
genus, nearly allied ioHyrachyus (Leidy)and //r/o/rto (Marsh), 
is peculiar in having a pair of rugosities on the nasal bones, to 
support dermal horns It was about the size of a sheep. Prof. 
Marsh separates the genus Dinoeeras from Ttnoceraj, onaccqunt 
of the maxillary horn-cores being more antenorly situated, and 
the parietal crests more elevated in the former, at the same time 
that the canine tusks are more compressed and trenchant. A 
new species of Oreodon, and two others of Phtnoceros, ate also 
described. 

A rimml of our knowledge, strikingly incomplete as it Is, 
on the subject of sneezings is given by Dr. Segum m the third 
number of the new and excellent Arehtvet of Scientific and Ptetc 
Heal McdictHt, The author's attention was drawn to the sUt^det 
from Us observing a fact, previouily well known, that sneezing 
Bwy be frequently stopped by prctiing the fingers on the bps or 


sides of the nose No new theory is given to explain the 
physiology of the phenomenon, and it it stated that naturally 
most of the air expired during a sneeze escapes through the nose, 
but that custom has brought about the discharge of a part 
through the mouth. This we cannot agree with, as it it dlfiicnlt 
to believe that custom has much mfluence on so abrupt an act 

We leam from Ocean Higkwan that Major BranfiU, of the 
great Indian Trigonometrical Survey, has discovered that a 
peak of the Anamully Range attains a height of 8,837 fr* above 
the sea, 500 ft higher than Dodabetta, in the Nilgiri Hills, 
hitherto supposed to be tlie loftiest peak in Southern India. 

A FEW of the members of the Anthropological Institute^ 
who did not approve of the proceedings at the annual meeting, have 
formed themselves into a separate society, under the name of 
the London Anthropological Society, with Dr Chamock as 
president, and Captain R F Burton and Mr Slaniland Wake 
as vice-presidents " This society,” the prospectus says, “has 
been formed for the study of the science of anthropology in all 
Its branches The society, while adhering to the usual practice 
of conducting its transactions at meetings attended only by Fel- 
lows and gentlemen introduced by Fellows, contemplates placing 
the results of its investigations before the non scientific portion 
of the community, by holding from time to time special meetings, 
to which the general public will be admitted ” 

Additions to the Bngliton Aquauum during the past week i 
—One WhgaloT {Alligator mississiftnsis), 8 feet long, from South 
Carolina, purchased ; one Australian Monitor (Monitor gouldii], 
purchased , 500 salmon, Great Lake trout, common trout, and 
hybrid fry (AW/rre caiir, huustrts, ct fiano), presented by Mr. 
Frank Bnckland ; larger and lesser Spotted Dog-fish [Scy/ltum 
stcllarc et tatnuula) , Skate-toothed Shark (Mustelus vulgons ) ; 
Picked Dog-fish (Aianthtas vulgans ] ; Monk-fish (Rhtua sjim- 
tina), one specimen 5 feet long , Sting Ray Trygon fiattinaca ) ; 
Common Skate (Paia hitii ) , Spotted Ray (R macnlala) , 
ThornbackfA’. rtod/rr), 'I hree-spmed Sticklebacks (Gasterotfeus 
sfifiuloiUi) , Bass (Labrax lupus). Streaked Gurnards (Trt^a 
hneata)-, the Vvpti (Ptigla iyra) , Greater Weever (TVar/irHirz 
draco). Lesser do. (T vi/era) •, John DorAe (Zeut fiaier) ; 
Dragonets (Calhonymus lyra ) , Sand Smelts (Athcnna presbyter)-. 
Grey Mullet (Mugd capi/o) , Carp {Cypnnus carfiio) ; Roach 
(Leucucus ruhlus) , Minnow (Z phojcmus) , Loach (NcmachUns 
iarbatula). Tench (Tinea vulgans) , Herring (Clupea harengus); 
Sharp-nosed Eel (Anguilla vulgans) , Greater Pipe-fish -^ng- 
mthtts acus) , Snake Pipe-fish (Neropkts cejuorcus) j Branched 
Seahorse (Hippocampus ramu/osus), Mediterranean; Squids, 
(Loligo media) , Masked crabs (Corystes cassivelaunus) ; Spider 
Crabs (Alata sfuinado) 

The additions to the Zoological Society’s Gardens during the 
past week include a Cashmere Monkey (Macaeus pHops), pre- 
sented by Rear-Admiral Davies , a Savannah Deer (Cervus 
savannarum) from South America, presented by Capt B^ett ; 
a Suricate (Suncata tenth) from Sonth" Africa, presented by Mr. 
A. Benyon ; a Palm Squirrel (Sciurus palmarum) from India, 
presented by Mr. W Lovegrove ; a Mocking Bird {Mimus poly- 
glottis) from North America, presented by Mr. P. Frank j an 
Indian Etyx (Eryx joknii), presented by Dr. Anderson ; two 
pied Crow Shrikes (Strepera gracultna) from Australia ; an Ursine 
Colobut (Colobus polycomus) from Sierra Leone j a Hoefaeur 
Monkey (Cercopukecus nietitans) from West Africa ; a Wander, 
ing Tcee~ple(OeHdrocUta vagabunda), two pied Mynahs (Sterno- 
pastor control and two rose-coloured Pastors (Pastor roseus) from 
India, purchased , two Hoffmann's Sloths (Ckolopus kofimnnii) 
from Panama; two black Vultures (Catkartes atratus) from 
South America , a black-handed Spider Monkey (Ateles mtlano- 
ckir) from Central America, and a Crocodile (Crvcodilut apuH- 
eattut) from Mexico, deposited. 
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COMPARISON OF THE SPECTRA OF THE 
LIMB AND OF THE CENTRE OF THE SUN* 

A COMPARISON of tlie «pectrum of the edge of the sun 
with that of Its centre is Of great theoretical interest; hut 
any comparison other than by direct juxtaposition must be very 
unsatisfactory, and the more so as the differences are less In 
order to obt^n spectra of two different portions of the sun side 
by side, where the slightest variations may be detected, I have 
constructed a small prism with four polished sides, its bases 
being parallelograms. This is so placed that one face rests upon 
the rfit plate of the telespectroscope, and has its acute edge per- 
pendicular to the sht at its middle point. The instiuinent may 
then be directed so that the image of the sun falls with its centre 
on the uncovered portion of the slit, while the light which forms 
the edge of the sun, falling perpendicularly upon the first sur- 
face of the pnsm, suffers two interior total reflections and a dis- 
placement Spending upon the form of the prism A glance at 
the figure, in which r j is the slit, L L' the diameter of the sun’s 
image, and P the pnsm, shows that no light from the covered 
part of the sht will reach the collimating lens except that which 
has been reflected from the two sides of the pnsm. The relation 
of the acute angle (r/) and the distance between the reflecting 
sides (/) to the focal length of the great telescope (A") and the 
width of the spectrum (n) is given by the formula, 

2( tmv^F Ian 16' - a 

The aides of the priim not fixed by the equation admit of con- 
siderable latitude, but should be made to approach the lower 
limit in order that the planes of the direct and transmitted 
images may be as little separated as possible Of course / 
and V should be so proportioned that the reflections may be 
total 

The instruments with which the following observations have 
been made are those belonging to the observatory of the Sheffield 
(U.S ) Scientific School, consisting of an equatorial telescope of 
9tn aperture, and 118 in focal length, by Clark, and a speciro 
scope of Young's form by the same maker '1 he spectroscope 
has a dispersive power of 12 prisms of bo". In most of these 
observations an eye-piece of high power has been adapted to 11, 
which gives a separation of the D lines equal to 64 minutes 
nearly In the small prism placed before the shr, o u equal to 
04 m , a quarter of the length of the slit 
When the instrument is properly directed and m adjustment, 
we see a very narrow black line dividing the spectrnm longitu- 
dinally into two parts of widely different intensity ; the fainter. 



belonging to the limb of the sun, is marked on its edge by 
the bright chromosphere lines. Upon comparing these two 
spectra, certain differences are recognised besides that of in- 
tennty, by far the most marked of which are exhibited by the 
Imct i, and 6„ which become sharper and less hazy near the 
limb. The line i, possesses the same characteristic, but to a 
1*88 degree j C and F also become sharper in the same region 
Excepung these and the D lines it requires very close examina- 
tion to detect any variation. There is, however, a line in the 
ted at 768’! of KirchholTg scale which is strongly marked near 
the centre of the sun’s disc, but disappears entirely, to my 
power at least, within 16" to ao" from the limb. Two other 
lines btbw F, at iSaS-fi and 1830 9 of the same scale, exhibit 
nearly complementary phenomena, » r., they a« strongly marked 
near the edge, but mua fiilnter at the centre. These latter lines 
also become greatly strengthened over the penumbras of qiots. 
The line 768 •! is not thus affected. Them are all the differences 
which I have invariably seen in repeated examinations since 
February 17. _ ' . 

Others have, however, been suspected. Certain lines, which 
ara strengthened in a region of spou like those above men- 
tioned, nppear to be strengthened also near the edge, but do not 

• MaiU at tbs Sbeffitld (U.S ) SdeMifie School. CommunicHed by 


undergo so marked a change It is obvious that the differences 
should be most pronounced m the clearest sky, and such is the 
case The closest examination has extended only from B to a 
short distance above F, as the plate glass of which the small 
prism is made has a decided yellow tint and absorbs the blue 
rays strongly. 

Since the light from the border of the sun undergoes a gene- 
ral absorption, which reduces its Intensity to much less than 
onedburth that at the centre, accowling to Secchi’s measure- 
menfs, and yet the spectroscopic character is changed so slightly. 
It IS impossible for me to escape the conviction that the seat of 
the selective absorption, which produces the Fraunhofer Imes, 
IS below the envelope which exerts the general absorption But 
the phenomena of the faculte prove not only that this envelope 
rests upon the photosphere, but also that it is very thm, The 
ocigtn of the Fraunhofer Imes, then, must be in the photosphere 
Itself, which IS in accordance with Lockyer’s views 

Any effects which the chromosphere might produce, we would 
an'icipate finding most evident m the lines of those gases which 
are r^dily detected there A reference to the observations 
shows at once a compliance with this anticipation in the lines of 
hydrogen, magnesium, and ssdmm The line 768 i 11 not less 
strikingly m concordance, if it be regarded as 768 ?* (the ? in- 
die Ucs doubt as to the tenths of the scale, and * absence of a 
corresponding black line) of Young’s Catalogue of Chrorao. 
sphere Lines The lines 1828 6 and 1830 9, with others of the 
same class, probably have their origin in the medium which ex- 
erts the general absorption, and thus aie allied to our telluric 
lines It also seems probable that the chromosphere is too 
transparent to reverse many of its lines. That this is Ihe case 
111 the helium bnes is tolerably certain. 

Ill the apparatus described, two similar prisms were also placed 
over the sht m a symmetrical position Ibe spectra of two 
opposite edges of the sun were thus brought together, and the 
1 hange in refiangibtlily due to the sun’s rotation was very clearly 
shown. CHA-S H HASTIbGS 

Ntwhaven, April 3 


THE "INSTINCT” QUESTION 

F rom the many additional communications we have 
received on this subject, we make the following 
selection. 

With regard to a sense of direction, Mr George C. 
Merrill, of Topeka, Kansas, writes as follows — 

I have learned from the hunters and guides whs spend their 
lives on the plains and mountains west of us, that no matter 
how far or with what turns they may have been led in chasing 
the bison or other game, they on their return to camp always 
take a straight line In explanation they say that unconsciously 
to themselves they have kept all the turns in their mind 


Mr. C Bygrave Wharton, of Bushey, Herts, writes . — 
Asa left-handed and left-legged man* who has more than once 
been lost in the bush in New .South Wales, my experience may 
poisibly^ of interest to Mr George Darwin and others. In- 
variably 1 unintentionally bore to the left ; and once, after wan- 
dering for about six hours, just as I was giving myself up for 
lust, I discovered that t was within a hundred yards of the place 
from which I had started havmg performed a large circle to the 
lelt It will thus be seen that though my left leg and arm are the 
stronger, there is always a tendency to walk in a curcle to the 
left 

Mr. William Earley^ of the Gardens, Valentines, sends 
the following interesting observations on the habits of 
wild rabbits 


As is well known, the doe rabbit does not produce her young 
w any ordlnaty rabbit warren, or “ run," but invariably selects 
a quiet out-or-the-way situation wherein to form a nurse^ for 
them. Now the reason for this peculiar practice has Jways 
been attribut«d to the fact that they leave their legitim^e homes 
at this all-important p^od, simply because the 
invariably destroy the of&pnng if an attempt ^ made to breed 
them in Uie permanent home or warren. I incline to believe we 
must look elsewhere for the explanat on. 

FirsUy. then, a close atmosphere seems all important to 
develoi^t. as the old doe rabbit not alone 
of Its nttund ftir covertag wherein to ensewice them warmly au 
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uou>i4t »li«» flojet t»p the usual entrance to the nttrfefy 
flriplT. OTW pattiijg the soil down to exclude the colder ontCf 
^r. {n tiitt^ as tPP young increase in sue, &c , she nio|cc$ 
lf|^lr-hcil$ii,*^ cotiintencing with very minute ones, which 
g|«4ttally enlarged oa the inmates gain strength and size. 

These are Itnown facts, to which I add one not heretoforp 
noticed, vyhich seems important , it has reference to the fosm- 
Btion of the subterranean nursery, in regard to its shape and the 
evident “ end in view ” These minor tunnels, or nursery 
“ stops,” are invariably formed by starling a downward curve, 
at an angle of about 45% which is conliniicd beyond any line of 
Sight the eye can be guided by on the outer side They snbse* 
quently curve abrujitly upward, witli almost double this initial 
acuteness, ending in a shelved enlargement, with the roof 
boundary nearly uniformly three inches from the surface of the 
ground above and without 

What I feel constrained to uphold m regard to these first facts 
IS, that herein exists a most subtle sanitary 'irrangement ; that 
1^ these means a subdued genial air is admitted, the only fresh 
air the nursery receives, and whereon the nurselings thrive, 
strengthen, and grow. The facts ■would seem to support the 
theory that the mother-parent continues what must be its hard 
work — doubly hard and severe in these finishing overhead exca- 
vations — until the very keen power of scent they possess assures 
them that the outer air is slightly admitted through innume- 
rable interstices in the soil above 

My second proposition, or indeeil belief, based upon distinct 
observation, is, that the parent doe rabbit does not visit its young, 
even noeturnally, at certain times ofteiier than once in each 
7a hours I Certainly sometimes not more freciucntly than 
once during the 48 hours comprising two days and two nights 
The latter fact I have ascertained by carefully marking and 
observing the neatly closed entrance to the slops, and also by 
marks beneath an iron garden-gate, m freshly laid gravel, which 
the rabbits had to scratch aside before they could enter Fur- 
thermore, I have every reason to believe that the parent rabbit 
ceases to transmit the customary natural scent at the time she 
approaches or acts about the " stop if, indeed, as is the case 
With some kinds of game birds, during the period of incubation, 
she does not lose it nltogetlier Certain is it no appreciable 
amount of scent remains about the stop in the early morning 
after the parent rabbit has visited its nursery during the past 
night 

[On the question whether animals liave the power of ceasing 
to emit a scent at certain times, see ,the article on rhc.asants in 
this week’s number — Ed ] 


jt, but bor^ses that 1 have met and carefully observed, were not 

peculiarly gifted in this respect. It was a common saying on ” the 
plains” and m the mining regions of California, that mules, by 
the way very sagacious anlin.als, which would well repay observa- 
tion, " scent the redskin a mile away.” I have made some in- 
quiry on this point, but have been unable to find that the 
olfactories of the mule arc really thus acute I can bear 
testimony to the extraordinary powers of sight 111 horses 
And I am inchned to think that they take mure notes 
by the way tbiough their eyes than through the nose. As 
none of correspondents have called attention to it, 

I desire to recall the fact that horses have ears as well as 
ej-es and noses. Their hearing is very acute, and I am mclined 
to think that the explanation of the detection of red skma by 
mules, will be found m the educated ear rather than 
in the educated nose It used to be said in the cavalry 
service of the United States during the war that “ horses 
were the best pickets.” I have seen them again arid 
again in the 4«ad of night pnek up their eats when the men on 
^h«r backs beard nothing. I have never seen them sniff or 
aijieU first Listening aias invariably the first movement Then 
pane nght. Horses have scanned the woods and chapparall 
with a care that no man coifld surpass If the moving thing first 
^rd and then seen wim an unfaquhar object— more esp^ially 
if It was moving along the ground— then I have seen horses 
sniff, smell, and snort. In horses the snort is expressive of 
aversion rather than fear, pr perhaps of a sentiment compqiinded 
of both. 

Horses learn the notes of the bugle^ and I have often 
seen a trained horse turn m a direction opposed to fhat 


indicated by the pressure of his less expenenced rider’s 
leg I have known horses which, after detecting the pre- 
sence of moving objects by hearing and then by sight, during 
which time they remained perfectly quiet, change feet, and even 
paw the ground if the nder did not by his movement show jre- 
cognition of the pretence of what might be an enemy. 

And what, it will be asked, has this to do with the question 
at issue? Simply this— horses think, horses reason, horses 
classify, horses remember But I desire to offer a lew remarks 
on Darwin’s letter about the blind mare that stopped at 
every public-house on the road. My own explanation of 
the fact, and there must be hundreds of similar instances — 
IS that the marc, by long-continued custom, became cqnscioui 
of the time which should elapse between the respective stop- 
ping places Horses have a great memory for time. What 
IS the interpretation of the existence and improvements of our 
racing and trotting horses but that these animals have the power 
of remembering time, and the power of transmitting this im- 
proved registering and transmitting cerebral apparatus to their 
progeny I wilt close this letter by relating a couple of incidents 
I was speaking of my belief in this equine memory for time to an 
enthusiastic horseman of my acquaintance, the other day, and 
at the same time showed him Mr Darwin’s letter He said that 
in his youth he had driven a horse, sound in every respect, on a 
“bread" roiitc He always served his customers m a certain 
order After a while his animal knew all the places, and 
stopped III front of the store or residence where bread was to 
be delivered, u ithoiit a signal from his master If the master 
remained in any place longer than usual, bis horse started off, 
but instead of going to the next customer, returned to the stable 
This, said he, occurred again and again, not at one place, bqt at 
many places 

I served, dunng the recent war, m a cavalry regiment in the 
United States’ service The horses knew the time for "the 
relief,” and if the relief di<l not come tliey became restive On 
one occasion we changed the time of remaining on post from 
two to four hours J' or the first two hours the horses behavefi 
admirably ; after that they were m constant motion, and had to 
be constantly restrained Horses recognised the time for stable 
call— not merely “hunger” call, but the proper time call 

A gentleman in the north of Ireland, who gives us his 
name and, address, sends us the following story of a 
dog — 

He was a terrier— a cross upon the skye— very intelligent, like 
all of his kind. He was given to me by Mr. C , a gentle- 

man residing upon I.ough Foyle near Moville He was brought 
from that to Derry m a ateamer up the Lough, and from Derry 
to Buncrana down Lough Swilly by tram He therefore 
travelled two sides of an acute-angled triangle, about thirty 
miles m all by conveyance The third side being about fifteen 
miles, but a mountainous and unfrequented route He appeared 
at first very happy and reconciled, but one fine morning he was 
seen taking the road parallel to the railway back to Derry, and 
aftei my searching for him for some days and making every 
immiry, we found he had returned, tired and worn out, 
to nis old master, Mr C , near Moville. It was evidently hard 
work, and he was two or three days on the road. This I 
consider an interesting case —Here the dog did not go by the 
third side of the triangle— which if he knew how to do he would 
have done instead of exhausting himself by the long route he 
took-fOllowing the direction along which he cime by steamer 
and tram. 

My theory is that the dog does preierve a very dietinct, or 
at least tolerably distinct, notion of the route he was brought 
from home by, and that it is forcibly impressed upon him ; wt 
the great aid to his return is the direct u>h of the sun or light. 
He knows that if he travels in a ce.tam direction— say E, — 
he 1$ going towards the morning sun, an 1 W., towards the 
evening sun 

A correspopdent, Mr. R. A. Pryor, Hatgeld, sends us 
the following extract from the Rev. A. I’Esirange’s 
of Miss Mitford’s “ Life and Letters * .— 

Miss Mltford (Letter of October Jfi, tSsp, vol. ii. p, 477), 
had been duiuwm company with the late Dr. Routh, prealdent 
of Magdalen College, Oxford, who "had e spaniel of Irihg 
Charles s breed, who, losmg his mamma by accident when a pap, 
waa brought up by a cat . well, he and fila brother, for tnere 
were two pups, orphans of three days old, were nursed b| thif 
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cat. But yrhat I mention bim to you for » to tell you lire 
curious account which the doctor, a man of perfect veracity, 
gives of his hahiU— he U as afraid of rain as bis foster mother, 
will never, if possible to avoid it, set his paw in a wet place ; 
licks hif feet two or three times a day, for the purpose of washing 
his &ce, which operation he performs in the true cattish position, 
sitting upon his tail ; will watch a mouse-hole for hours together , 
and has in rfiort ril the ways, manners, habits, and dispositions 
of his wet nurse, the cat. Is not this very singular ? But it’s 
putsUng as well as amusing, and opens a new and strange view 
into that mysterious subject, the instincts of animals Mrs 
Routh, and Mrs Blagrove (the mistress of the cat, who was 
present at dinner to.d.iy), confirmed all the facts of the case 
They say that one can haidly imagine how like n cat Romulus 
(the dogS name) is, unless one lived with him " 

The following ii from a letter of October 30, 1835 — 

“Another characteristic of this hot dry summer (1835) has 
been the manner in which the large humble bees have forced 
open, tom apart the buds of my gerarmiins ; an operation I 
never saw them perfi rm before 

" Anoihcr novelty of this season h.us been that the splendid 
new annual, the Salpt!ilosn\ ptthi, has, after the first crop of 
lilossoms, produced perfect seed without flower petals, a proof 
(if any «cre needed), that the p. tals w Inch constitute the beauty 
of a flower, are not nece'sary to its propagnion ” 

We may mention that Mr C H Jeens has a cat and a 
dog, the litter now twenty months old, which, from the 
lime the dog was a month old, have been m a relation 
sim'lar to the cat and the pups in Miss M itford’s story, 
with a result somewhat similar. Wlien the dog catches 
a mouse he treats it af er the well-kno vn manner of cats, 
pawing It, allowing it to run a distance, then pouncing 
upon It, and so on tor many mmutcb. 


SCIENTIFIC SERIAl-S 
Tlia Monthly Mniotnifiidil youinol commences with the 
paper on “ a new fallidma , with the results of experiments on 
the Desiccation of Rotiferi,” by Mr II Divis, which was read 
before the Royal Microscopical Society m April, and in which 
the author, by means of several carefully perform^ experiments, 
proves that Kotiiera, which survive after being exposed to a 
temperature of 200° K , or m a vacuum for some time, do not get 
desiccated, but only covered with an impervious gelatinous cover- 
ing which retains a cerlaiii amount of moisture m them This 
Mr Slack shows to have tieen pi eviously proved. Mr Tarhlt 
describes a new form apparently 1 dated to the Rotifera and the 
Annelida, named by him Ai;i'kislnts ftumosus, with ihe oral 
aperture lateral and inferior Dr, Braithwaite desenbes 'ifhai’num 
ptitnUomm and S aut/ini in his paper on Bog Mosses , and hfr b 
Wenhnm has another valuable papci on “ Binoculars for the 
highest powers ” A new slide for the microscope, designed 



by Mr D S Holman, is desciibed. It is a current cel 
or n-oist chamber for studying the blood and other organic 
fluiila. The accpropanying illustration will assist in explatningit. 
Two shallow eironlar cavities are excavated m a very flat thick 
glass slide, not far from one another. They are united by two 
or three grooves, which are cut as mangles in order that they 
may be of unequal depth in different parts. When the apparatus 
la to be used, each of the shallow cavities and the intermediate 

S Moves are partly filled with the fluid to be examined, after the 
ide has been warmed by the hand, and a glass cover inlaid ovei 
the whole, which soon becomes fixed from the cuollngof the slide 
Md the consequent ranfication of the enclosed au. The grooves 
bj^tween the cavities form the field for inspection, and any degree 


of movement m-\y be produced in the fluid which they contain 
by approaching the warm finger to the top of one of the cavities, 
as the air inside is thus made to expand and dnve some o( the 
fluid into the other which is not heated. Tliere is scarcely any limit 
to the degree of delicacy of movement which may be attained 
with this instrument , the slightest movement, not sufficient to 
remove a body from the field of vision, being produced witl'ont 
difficulty af.er some practice. 


SOCIETIES AND ACADEMIES 

London 

ChemicalSociety, May 15 —Dr Odlmg, F.R S , president, 
III ific chair -Dr 11 S. Armstrong delivered a most able and 
comprehensive lecture on “Isomerism,” pointing out that the 
generally received position theory was incompetent to explain 
many reactions which took place m the formation of metameric 
and isomenc substances. He suggested that the mvestigalion 
of the thermal properties of compounds would establish facts 
which might ultimately enable us to obtain some insight into the 


Anthropological Institute, May 20 — Prof. Busk, K R.= , 
in the chair —A pajier was read by Mr. Hyde Clarke on the 
Fgyptian Colony and I.anguage in the Caucasus. Tins was de- 
voted to a part of a series of investigations to ascertain the com- 
parative chronology of prehistoric races by the correlation of 
comparative philology with the study of physical features, monu- 
ments, weajioiis, Ac It identified the Ude language of the 
C lucasut, that of an expiring population, with llie Coptic, and 
still more closely with the Hieroglyphic in minute and numerous 
details of roo's, grammar, and structure The resemblance of 
the Bxyb dialect of Ude with the Bashmurie Coptic illustrated 
the differences between Hieroglyphic and Coptic The paper 
ihon proceeded to point out the conformity of strata in the 
linguistic topography of Caucasia and the Nile regions, parlicu- 
laily in the earlier epochs of Agaw and Abkhas, and of Furun 
and Akush. Hence the conclusion was drawn that the sources 
of Egyptian grammar were not m the late .Semitic, but m the 
prior epochs, and that Egyptian gramm.ar and cmlisalion belong 
to a remote period m the annals of civilisation, but still to a le- 
latively modern period in the history of man The author, ac- 
cepting the history of Herodotus as to the conformity between 
the CMchians of Caucasia and the Ep>ptians, did not accept hu 
the uiy that the Colchians were a colony of 1 esodites In the 
lime of Herodotus and Pmdor, the Colchians, now light, were as 
dark as the Egyptians, 

Glasgow 


Geological Society, Apiil 24 —Mr John Young, vice- 
president, in llie cliair —Mr David Robeitson, F GS , read 
a note on the “ Precipitation of Clay in Fresh and bea 
Water.” He stated that m making some observations on 
the gradual deposition of particles of clay held m solution 
by water, he found that In fresh water these were held 
suspended for a long time before wholly subsiding, while 
salt water, or a mixture of salt and fresh, became comparatively 
clear m the course of a few hours The results showed that 
water only slightly brackish had a great power m precipitatmg 
the clay, and from this he concluded that the great bulk of the 
clay earned down m. solution by rivets must be deposited before 
it could Kach any great distance from the sea shore I his 
might throw some light on the formation of deltas, and on the 
silling up of river courses within the influence of the tides. It 
night wo assist in delermmmg how far the glacial mud, for 


example, could be earned ir 


1 by tides and currents — 


The raairnutn read a paper which he had prepared m conjonctu n 
with Mr. Robertson, “ On the ComposiUon of the Boulder ard 
l.aromated linck Clays of the West of Scotland.” The aulhois 
stated that their object was to ascertain, if possible, the con- 
ditions iiader which these days had been deposited, and how far 
any_pr them were fossiliferous. For this purpose they h^ col- 
lected samples of clays from upwards of fifty localities. The*^ 
after being dried, were weighed, and then carefully wasLed. 
rhe vesulU led them to t^rd as most probable the ettt- 
clusiott that the till or unstratified boulder clay was a deposit 
lliat hod been laid down in water and formeil from materials 
which land ice had earned seawards, the ice extending wer 
the submerged tracts now covered by the boulder clay This 
seemed be borpe out by the large ^rcentage of fine giacier 
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mud found In all the boulder clays, and which they thought 
could not have been retained in tlie deposit had it been formed 
under a sheet of land Ice above sea level, seeing that streams of 
muddy water continually issue from under all existing ice sheets 
The laminated brick clays they viewed as having been formed 
by rewashings out of the boulder clay, and from the flow sea- 
wards of the muddy water from under the melting ice-sheets 
that bound the shores , the sea, however, being then com- 
paratively free of tee In nearly all the brick clays of the mari- 
time districts they had found organisms, chiefly marine , but a 
few indicated brackish and fresh water conditions Only in one 
or two Instances had they found organisms in the boulder clay. 

Berlin 

German Chemical Society, May 12,— President, A. W. 
Hoffmann. C. Engler spoke on the simultaneous action o 
ammonia and phosphoric anhydride on ketones, especially on 
acetophenone, C,H ,0 The results are two bodies, NCmH,, 
and a hydrocarlmn The former crystalline, and a weak base is 
formed according to the formulse, 

aC.II.O + Nil, - 3U,0 = 
aNC„H,. -i- ,0 = aNCj.H,,. 

The hydrocarbon simultaneously formed is beautifully crystalhsed 
tnphenylated benrol, C,H, (C,Hj), = Cj^ll,, The reaction 
corresponds therefore to the formation of mesitylme from 
acetone. Phosphoric anhydride and nnthne seem to transform 
acetone into a base of the formula ClI, (C — NCjlIjl - CH, 
a liquid boiling between 2lo° - 220° — C Kammelsberg has 
investigated a so-called ozone-water, an article of trade, much 
advertised and praised for its medical properties He has found 
no trace of ozone, but a small proportion of chloiine m it. 
Pursuing his researches, he found water of ordinary temperaturea 
unable to absorb ozone without the application of pressure The 
ozone was produced by biemen’s tube Referring to a popular 
error . he explains what is genei ally considered as the production 
of ozone by mixing potassic permanganate with sulphuric acid, by 
the unavoidable picscnee of potassicperchlorate. — C Scheibler 
referred to a gum, (isomeric with arabme) which he 

found in beetroot, and which is identical with metapectic acid. 
It occurs m two modificatlani turning the plane of polarisation 
to the right or to the left. The latter is transformed by sulphu- 
ric acid into “ arabm sugar ” identical witli the sugar he ob- 
tained by the same process from arabme. Both crystallise in 
identical rhombic prisms, turn the plane of polarisation to the 
right (o = -b 1 16), reduce solutions of copper, and do not 
ferment — N Michaclis has made the interesting discovery that 
a liq^iiid phenylic phosphide is obtained by passing benzole and ter- 
cloride of phosphorus through red hot tubes It corresponds 
to the formula, C.H, P, C)„ and both at 222° —A Bruckner, 
comparingtwovariuusmonomtrophenoles, hasfound erroncoustbe 
suppos'tiim that there are four bodies of this formula, which he 
has reduced to three - N Baumgarten rclutes the generally 
adopted opinion that bromine replaces chlorme in chloric acid. 
His cxpeiimenis corroborate the doubt expressed by J Thom- 
son, and lounded on his tbermochemical researches — C beW- 
Jemmer continued his valuable communications on hcphylic acids 
and alcohols, as derived from hep'an and from oenenthol — 
V. Meyer recommends, for analysing commercial chloral, to 
heat it wuh a certain quantity of potassa of known strength, 
and to determine volumetrically the quantity of potassa that 
remamed uncombined with formic acid. 


paper on isomenc and allotropic transformationi WM then retd, 
and also one on a memoir on the proximate analysis of rocks, 
&C., by M Fouqud —On the water supply of Versailles during 
the first half of 1873, by M. £. Decaisne. — On the algebraic 
representation of bright lines in space, by Mr, W. Spottiswoode. 
— On the regulation of compasses, by M. Caspari.— On on 
electro-diapason of continuousi/novement, by M. £. Mercaulier 
— An answer to an observation of M. Raynaud on the conditions oi 
maximum resistance in galvanometers, by M, Th du Moncel — 
Observations on the notes of MM. du Moncel and Thenard on 
the decomposition of carbonic anhydride by the silent electric 
discharge, by M G Jean.— Observations on a paper by M. 
du Moncel on the condensed induction spark, by M. Houzeau. 
—On the action of sulphur on arseuic, by M. Ang^lis. — On the 
action of gaseous bydochloric acid on the compound ammonias, 
by M Ch Lauth.— On a modification of the optical aaccbarl- 
meter, by M Prazmowski — On the action of the dissolved 
oxygen of water on reducing agents, by MM Schutzenbeiger 
and Kisler. — A new classification of the fresh-water algae of the 
genus Batrnchospermum, by M Siroclot.— On spring and winter 
frosts, by M Martha- Beker 
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Paris 

Academy of Sciences, May 12.— M de Quatrefages, pteii- 
dent, in the chair — The following papers were read — Cn (he 
portative force of magnets, by M. Jamin The author thus de- 
Jtommates the carrying power of magnets. He exhibited two : 
an ordinary one weighing 6 and carrying 80 kilos, and one made 
on hi8 principle, weighing 600 grammes and carrying 500 kilos { 
the paper described their construction.— On the causes which 
produce the tumefacUon of obsidian at a high temperaturo, by 
MM. Boussmgauld and Damour. — New researches on aldol, by 
M. Ad. Wurtz The author thus names a condensed aldehyde 
Mrtaking of the prt^rbet of that body and of an alcohoL — 
Hydrologic studies of the Seme, by M. Belgrand — ^Tbe Academy 
then proceeded to elect a member of the physical section in 
the place of the late M. Babinet. M F Desaiiu obtained 
|2 , M. Cornu, 13 , M. I,e Roux, 7 ; and MM. Bourget, Gan. 
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THE ZOOLOGICAL STATION AT NAPLES 

R OMK was not built in a day, says the proverb,— 
and so fat, at least, the Zoological .Station re- 
sembles the Eternal City, — for it is not yet quite hntshed 
The difficulties have been sufficient to explain this del ay 
The complexity of a building of this kind, which had to 
combine so many technical arrangements with scientific 
requirements without neglecting beauty of appearance and 
the comfort of a dwelling-house for the principal, assis 
tant natuialists, and other officials, will easily be con- 
ceived by those who have ever attempted to entry out 
the plan of an establishment sui ^ent>i\ Add to this, 
that the dimensions of the building were limited before a 
stone was laid, that the suras allotted for the construction 
were by no means unlimited, that all had to be done m 
so difficult a place as Naples, by a foreigner who nevei 
had expcuence in practical pursuits of this intricate 
nature, but is a natuialist, and not a business man. 

At the same time, one must not believe that this 
delay has been altogether a misfortune though the 
Zoological Station had to pass through more than one 
“crisis,” It has been paiticularly hick> d.ingeious .as 
the aspect of all these critical situations seemed, never- 
theless It has always escaped, and now hnds itself 
in better circumstances than it would have bc'm with- 
out them This seems principally due to the fact 
that in struggling against difficulties and enemies, one is 
forced to strengthen and augment one’s aiixiliaiy troops, 
and thus the army of suppoiters gets greater and greater, 
and triumph is raoie easily secured th.in before 
As the outlay had been considerably increased m con- 
sequence of greater dimensions, and some internal ar- 
rangements, it became necessary to find additional funds 
I am happy to say, that on my application, the German 
Empire, after having consulted the Berlin Academy 
of Sciences, consented to contribute 1,500/ The 
Italian Government likewise promised, on my personal 
application to the Minister of Kmances, Dr. Sella, to 
remit the not unimportant sums that had to be paid as 
duties on the importation of the machinery and the great 
glasses. 

On the other hand, I formed a new scheme for keeping 
up the establishment. .Some of the readers of Naxuri!. 
may remember, perhaps, that the whole place was founded 
upon the income of the Aquarium, which is combined with 
the Zoological Station. The bulk of the capital being 
augmented, and the whole establishment in all Us parts 
increased, the sums necessary for supporting it likewise 
must increase Instead of ten places to be given to 
foreign naturalists, who come to work in the Zoological 
Station, there are now twenty. The number of officials, 
scientific and unscientific, will increase at the same rate, 
and everything else, too. Desirable as such an event 
must be for science’ [sake, much as it would increase 
the importance of the new Institution, there can be no 
doubt that it would also greatly increase its annual 
wants. 

I pursued, ihetcfote, as much as I could, the pkin for 
letting the tables in the laboratories,— a plan which has 
No. 187— VOL VIII. 


been spoken of in N A I URE (vol. VI p 362). 1 am happy 
to say that at present Italy .as well as Prussia has con- 
sented to hire ea h two tables. Bavaria, too, is likely to 
take one table, and fuithei .applic itions have been nude 
to .Saxony, to Baden, and some other places, which at 
present cannot be mdic.ated, as negociations are still 
impending. 

The Library of the .Station has made very important 
progress. The Zoologicil Society of London has gene- 
rously granted the complete set of their Proceedings ; the 
British Association the complete set of their Transactions. 
Dr Engelmann, the Leipzig publisher, h.as again m.ade a 
splendid gift of all tli.it he has published sin.e 1870 , Viet 
and Co , of l.»ipzig, hive given the ci{h‘ 1 ist volumes of 
the fur Aiuitotn ^ wit Phvnploi^it h riedl.andcr, 
of Berlin, has sent some of his most valuable books , 
and single natui.ahsts r instantly sen 1 in their publi- 
(ations Ihe Catalogue of the whrile Library will 
soon appear, and be delivered to the scientific public 
ns Appendix to the Ziih'.httft fm 
Zoologu' 

The Station his .aUcady naa le its ptesence felt m the 
world of Zoologv, by sending to UmveisitiCi and Labo 
ratorics collcctiois of Mediloiian'aii animal, \Vhat 
makes this especially vahi.ible 1-., that by the careful wav 
m which the required specimens have been prepared and 
picserved, they arc .ilways capable of being dissected and 
Cl en studied m a histological way, which seldom is the c.ase 
luth museum spenincns riiu, the Universities of .M.ir- 
Iniig, Gottingen, Munich, Strisburg, Jena, .and others, 
have received such collections .as were a^ked for by the 
Professors of Zoology, beiidos this, the zoologists that 
passed during the last winter to Naples or Mcssma, have 
been always assisted by the scientific staff of the Suition 

We h.ive also succeeded m sending animals alive to 
distant places Thus it has become very generally known 
that a small parcel containing some specimens of Am- 
phioxus has been received as a charged letter m the 
Crystal Pakacc Aquarium, and I heai from Mt Lloyd 
th.at the $m.aU animals arc stiU .alive We succeeded also 
m sending some laigo crabs over by steamer 

It IS my intention to develop as much as m.ay be this de- 
partment of the activity of the Station, and I take this 
opportunity of stating that the Station wml send Meditci- 
lanean animals of evciy kind and m aii) state ot pic- 
paration to those who make application lor them Ihe 
clnargcs will be as moderate as possible, always in accord- 
.ance with the self-supporting prihciple, 50 as to en able 
every part of the establishment to provide foi its own 
wants. Anion Dohrn 

Naples, May 8 


GAIN) IN’S “ WORLD OF A 7 OAFS ” 
L’Aiihitectiiif dn Afond di-s AIodus, diinnliuit U 
dmeture dts compost!, chnnK/ui, it Lur iniUtlloghiu 
Bar Marc-Antoine Gaudin (Ptiris Gauthier-Villars, 

•873) 

I T IB now more than forty years since Ampferc, in his 
lectures at the College do France, was discussing 
the evidence m favour of the existence of atoms, and the 
difficulties of any scientific investigation of their properties 
and relations, M. Gaudin, one of his hearers, was struck, 
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as he tells us, with the importance of this invesUgation, 
and then and there devoted the efforts of his whole life 
to carry it out. Accordingly, in 1832 he presented a very 
extensive work to the Academy of Sciences, a report on 
which, by MM. Gay-Lussac and Becqucrel, is annexed to 
the volume before us 

The ideas developed in this work were derived from 
two sources— crystallography and chemistry. Hauy had 
endeavoured to explain the regularity of the forms of 
crystals by regarding them .is built up of molecules, the 
form of each molecule being similai toth.itof the simplest 
solid which can be obtained fiom the ciystal by cleavage 
The absolute size of these integrant molecules, as they 
werejcalled, was left, of course, indcterininate 

Wollaston preferred to regard the arrangement of the 
ultimate molecules m a ciystal as resulting, not from 
their accur<ately fitting one another as bricks do in a 
wall, but from then tendency to crowd together into the 
smallest possible volume as peas do in a bag. The form of 
the molecules, according to Wollaston, was not polygonal^ 
but spherical or ellipsoidal 

At this point AmpOre took up the theory fits atoms 
were no longer cither closely fitted together, or even 
touching one another at isolated points, but were main- 
tained by attiactive and lepiilsivc forces at distances 
exceedingly great compaicdwith their own dimensions 
The forms of the atoms themselves were therefoie no 
longer considered as of any import.incc , the molecules, 
formed of groups of these atoms, woie represented 
m diagrams as systems of points , and the explanation of 
the geometrical properties of the subst.ince m the crys- 
talline form was sought m the geometrical arranguncnt 
of these atoms. 

The proportions m which the atoms of dillerent kinds 
were to be represented in the molecules were determined 
m accordance with the atomic theory of i hemistry, esta- 
blished by Dalton, and the absolute number of such 
atoms in the molecule was arranged so as to satisfy the 
law of gases, recently discovered by Gay Luss.ic, which 
asserts that the mass of every gaseous molecule is pro- 
portional to the specific gravity of the gas at the siand.ard 
pressure and temperature 

The theory of M. Gaudm maybe regarded as founded 
upon that of Ampere, with certain modifications Instead 
of assuming with Ampere, that when two molecules com- 
bine, the form of the compound molecule is the resultant 
of the forms of Its components, he supposes that the atoms 
of the combining molecules arc all thrown into a common 
stock, to be arranged, according to some principle of 
equilibrium or of symmetry, in .1 form having no neces- 
sary relation to the forms of the eombimng molecules. 

In the work before us M. Gaudm gives us, as the 
result of his long-continued meditation on compound mole- 
cules, actual diagrams of their supposed foims, showing 
not only their outward shape, but the aiiangement of the 
molecules in each of the layers in which they are dis- 
posed The ingenuity with which he has arranged in a 
symmetrical manner groups sometimes amounting to 
279 atoms must be seen in order to be appreciated. But 
the merit of these arrangements as ,an explanation of 
facts must be tested, first by a c.areful compaiison of 
those forms whose chemical relations are similar, and then 
by a comparison of each diagram with the crystallo- 


graphic properties of the substance which it is supposed 
to represent. The author has, to the best of his ability, 
applied both these tests, and we shall not here pro- 
nounce sentence upon the result of such an examina- 
tion. 

We may remark, however, that M Gaudm began his 
labours forty years ago, using the methods of investiga- 
tion which we have briefly described. Since that time 
he has been patiently .arranging his atoms by rows and 
groups, and representing them in models by means of 
pearls of various hues He has shown no symptom of 
being attracted towards any of those newer paths which 
Joule, Clausius, and others have opened up into the 
higher legions of kinetic moleculir science. Indeed we 
not only find no mention of the names of any of these 
men, but we look m vain foi any indication of a desire to 
pass beyond mcie geometrical arrangements of atoms, 
and to inqiiirc into the foiccs with which they act on 
each other or the motions with which they aie agitated. 
There is a cliaptei, indeed, entitled “ Ilemivdne ct pou- 
voir lotatoire,” but though there is soti cthing about 
hemihcdiy, there is nothing there at all .about the power 
of rotating the plane of pol.irisation of light The only 
p.ece of dynamics m the book 15 the theory of capillary 
phenomena at p 197, about which the less we say the 
bettci 

M G.audm is favourablv known to science as an adept 
in the m.inagcment of the Llow-pipc He has melted the 
most rcfiactory bodies, .and compounded the oriental ruby 
from its elements He has not only established the 
chemical formula of silica and modelled its molccu’e, but 
he has fused quartz into beads, and drawn it into threads 
like spun glass 

Ills cxpciunental researches have displayed great in- 
gcnuit) and manipulative skill, but have often been 
brought to an untimely end for want of funds to carry 
them on In liis theoictical speculations he has been 
guided by geometry alone, without the powerful if not 
•vbsolutcly necessary aid of dynamics , and in the great 
work of his life he has met with very little encouragement, 
and has been sustained only by his conviction of the 
scientific value of the treasure of which he is m search. 

OUR ROOK SHELF 

A Manual of rh0loii)ajihy By George Dawson, M A. 

Lighth edition (J. and A Churchill.) 

Tut new edition of this excellent manual of photography, 
which IS founded on and incorporates as much of Hard- 
wick’s “ Photographic Chemistry ’’ as is v.aluable m the 
present further advanced stage of the art, retains its 
position as the best work on the subject for amateurs, as 
well as professionals. The many new methods and 
materials which are so frequently being introduced, make 
It essential that any book professing to keep up to the 
times must be frequently revised, and Dr. Dawson has in 
this work presented the subject m its most advanced posi- 
tion. The earlier chapters, after giving a short sketch of 
the history of photography, enter into a description of the 
most important experiments, the expansion of which make 
up the subject itself This is followed by a review of 
the various lenses required for the many different purposes 
to which photography is applied, and their peculiarities 
are rendered more evident by the introduction of very 
clear diagrams of them in section. After a full descrip- 
tion of the various points connected with the wet-plate 
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collodion process, considerable space is devoted to the 
more modem subject of dry -plate photography. The 
many precautions necessary in the employment of the 
collodio-bromide negative process, as introduced by 
Messrs. Sayce and Holton, and improved by Mr Carey 
Lea and Colonel Wortley, are fully entered into , and the 
very rapid method introduced by the latter gentleman, in 
which the collodion is saturated with nitrate of silver, is 
given with some very recent formulae The subject of 
printing in pigments, so important m the present d.ay, 
which “ doubtless would become universal were the pro- 
cesses unfettered by patents,” is fully described, witli the 
difhculties attending the “ double transfer” of the gelatin 
film. Following the details of photolithography, photo- 
zincography is that of collotype printing, which has 
become so prominent of late A vocabulary of chemicals 
ends this valuable and suggestive work, of which, from 
want of space, we have had to omit the mention of many 


LETTERS TO THE EDITOR 
[ 7 he Editor does not hold hmselj responsible for opinions expressid 
by his eon esponden/s. No notice is taken of anonymms 
eommunieations, ] 

Science at Cambridge 

Thi re are some points m two articles winch have lately ap- 
peared in > our periodical upon which T should like to make a few 
remarkc First, however, allow me l» congratulate the anihoi 
upon having deprived the oimonents of “Science” of a time- 
honoured monopoly For a certain quiet nwolence of tonsciou, 
superiority .ind an inability to see more than one side of a qiits 
tiun, Ins articles equal any diatribes that 1 have heard or read 
from the most intolerant supporter of “ the old ecclesiasticism 
and false culture " 

Let that pass, howeiei, and let us proceed to esamine one or 
two statements in ilctail “ Science is all but dead in I'ligbnil, 

. perhaps deadest of all at our Universities ” Now on 
reading the word science, one has always to ask what a writei 
means, anil the piobalnlity is that he means what is commonly 
called natural science , oui writer, however, kindly gives us .1 
definition—" that searching after new knowledge which is its 

Most certainly the moie eminent among our Professors and 
resident Fellows (and some of them aie known even m C>er- 
maiiy) cannot be said to have followed learning for any other 
reward , or if so they have taken their pigs to a very poor 
market He will, peihaps, say that lliey have fellowships and 
professorships Yes, the aggregate value of which will vary 
from piobably six lo nine hundred a year, coupled, in some 
casts, with conditions which seriously dimmish their value Is 
this so great a prize ? 

Again, we are represented as encouraging by prize fellow- 
ships and " that kind of liberal education which softens the cha- 
racter and prevents it being strong ” I hardly know what the 
writer means ; however, the following are the studies which we 
do endeavour to encourage — 

(I ) Mathematics —Hoes the writer seriously mean to apply 
his remark to this study ? If so, I can only say that to those 
who can appieciate sound and unsound reasoning, there is a 
marvellous diffeience between the work of (say) such a geologist 
as the late Prof Sedgwick, trained in the school of mathe- 
matics, and not a few, whom it would be offensive to name, who 
have never had that advantage. 

(2 ) l^aDgu.agc —Perhaps in comparison with looking at mites 
in a microscope, or analysing some very rare but useless mineral, 
the attempt to enter into communion with the thought of the 
niaster-mmds of our race m the past time is a contemptible 
pursuit } but though with a great regard for both the above 

r irsuits myself, and with no pretension to refined scholarship, 
cannot— and hope but few can — agree with this opinion. 

(3 ) The moral sciences. — If this is meant, I give the writer 
wer to the tender mercies of the philosopher, who, I flunk, will 
be able to give an account of him so also as regards legal 
studies. 

(4. ) Natural Sciences —These are encouraged in precuely the 
same way as the others (m the case of most colleges). Is this 
then culture which produces effeminacy ? | 


But perhaps the writer will say that only classics ami mathe- 
matics arc encouraged. To this 1 reply that the other studies 
arc of recent growth m the Umveiiily— I min, it that they ought 
to have taken root long ago— that however is not our cutic’s 
charge— he is dealing with the puseiit — and I have no lusita- 
Uon in aifitmuig that in all the important colleges the students of 
natural acience have just as good a chance of honour and rewards 
as those of other branches of learning The nvimber of rewards 
that have been given is small, because the number of really (irst- 
class students has hitherto been small The number of 
students (and their quality) increases year by year. I have no 
fear that as a rule they will meet with their deserts 

Or does the writer mean to say that our fault is teaching and 
ewmining, that we ought to open laboratories (for nolwith- 
stinding Ills definition, 1 think his science means only one thing) 
anil simply exercise a general superintendence over students? 
After an experience of some years I c.an only say that though 1 
do not worship either lectures 01 examinations (especially the 
littei), with a Wind “ idolatiy,” I believe without them the 
majority of young students arc very apt to become slipshod and 
slovenly in their woik 

But the trumpet’s sound is so uncertain that I know not 
exactly what the writer does mean 1 have read over and over 
at am his teilnim qmd ((> 41), in siqipoiting which he confesses 
h*. IS with a select few- doubtless the salt of the earth— .and I 
still ant doubtful They be very “brave words” — but “to 
make the Univeisity i jiface wlicre anyone and everyone may 
be trained for any and every respectable path of li'e,” is just 
till aim of every ch.inge that has been made since I leave known 
llic place Our students- of subjects not classical -certainly 
mtiease yeailj, and I have not heard of any marked dejiortation 
to the Llysi.an fields of either Manchester, London, Newcastle, 
01 (icrmaii) Neither have 1 found tint such “master minds 
ol the age ” as .ire within our walls (and I think, subject to the 
I writer’s approval there are some) iiutecessible lo students 
I fit conclusion 1 must state in self-dclence that 1 am rot usually 
I coiusnlercd a conservative I have ilorie all that was in my 
I power to helji the cause of University Reform, and especially 
of N.atural Science But much as I delight in the latter I de- 
cline to regard it as the only culture, the only training worthy of 
icspctt I trust to live to see jet gieater changes Ihese liow • 
ever will not be obtained by vague declamations or reckless 
aieusations— such .as “long years of misnile have left suckeis of 
jobbery, like hind-weed in an old garden, winch come up re- 
Ire shed with every stirring of the soil ” Aftei twelve years of 
a< live life 111 the University — and often failuig to obtain what I 
wanted — I unhesitatingly assert that there is no place wheie 
there IS so little jobbery, or where the motives that actuate men, 
(Veil if mistaken, aie so generally pure as here. There are 
jobs evcrywheie now anel tlien, even in scientific societies or 
cotci ICS 

There are indeed difficulties in the way ofiefonn, but the writer 
of the articles, I venture to think, has not hit the nail on the 
head May I, before ending this long letter, in a few words 
indicate one or two— I The workers in the Umversily should 
govern iL At present a body called the Senate, consisting 
chiefly of non-rcsidonts, has the final decision of everything 
Throw all the power into the hands of the working bees, and we 
will reform ourselves fast enough 3 The waste of money m 
non resident fellowships There are very few here who would 
ddend the present system, but we have no power to change it 
ourselves 3 The poverty of the Universities^ To relieve this 
we must have power given to colleges to alter their statutes, and 
so long as the University is governed by the .Senate, we in ihc 
colleges do not care to put beyond our control funds which 
might then even be applied to political or theological squabbles, 
t An improvement ol the Professorial System — more teachers 
.ind rather less routine work, with greater unity of action between 
the former Give us powers, and we will soon settle that We 
are bound, like the Jews, “ by a chain of ordinance*,” and till 
that IS broken cannot help ourselves T. G Bonnfy 

St John’s College, Cambridge 


Arctic Exploration 

The news of Mr IfalTs Arctic Kxpk lation is important from 
two points of view, and I shall be obliged if you wlU allow me 
the apace to point out the lessons to be derived from it, and the 
way in which the new facts strengthen the arguments for Polai 
exploration. 
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to be aiyued 


s lieing refuted, (be %\IioIe aigu- 
ills to picLts IhcrL mniins a 
f Eloiy lull! by ibt. boas ucvrof 
ru uKtb, 111 uliiili ibe 
Iniihli J ‘Jhi l!\ \h'/’es. 


But first It U most important that the attempt of the Tliius to 
injure the cause of Arctic discovery, m an article published last 
Saturday (May 24), should be examined , for if all the aigu- 
ments of the enemies of knowledge are summed up m that 
article, they arc weak indo<.il 'such as they arc, thc'e irguments 
are propped up by three mconcct stalemeiils which must, in the 
first place, be knocked away, hust it is alleged that “men of 
science cannot tell us what me the pioblcnis they hope to dear 
up ” by Arctic discoveiy This assertion is disproved by the 
documents puljhshed by the Jmus itself on December i6, m 
which the objects of Arctic c\))li)iation arc clearly and dictinctly 
enumerated lliat this enumeration may be, and should be 
made moie exhaustive, jou pointed cut at the lime, and 
your suggestions have been adopted But the objects are clear 
enough, and have been clearly stated Biieily they art the in- 
vestigaltoti of the geography, hjdrography, geology, meteoro- 
logy, fauna, flora, and elhnoiogy of an unknown area covering 
several million square miles of the earth’s smface Secondly, the 
Times alleges that An lie Fsplorers ‘ ‘ made little of the dangers 
of the proposed cxpciUtion” This is a mistake Aictie Ex- 
plorers have done nothing of the kind They arc peifcctly 
aware of the extent and scope of the dangers, and how lltcy can 
be reduced to a miiiimiim, and they have furnished the Govern- 
ment vntb the results of then experience Thirdly, it is asseited 
by the 7 («iii that geographers “ confidently cited the pc 
close of Mr Hall's Exiiedition as a conclusive ' * ■ ' 

from ” Tilts also is mconcct Mr Hall’ , 

simply mentioneil in their address, without any comment, and 
no argument wh ilcvei w is dciived from it , fur the leiy good 
reason that its history was then unknown \ ery strong argu- 
ments, howevei, will now be based upon the facts stated liy the 
boat’s ctew of the 

1 hese erroneous slatem 
mint in the //win atlicli 
highly colouicd vctsion ot 
the Po/iiiii, gainishcd Midi srosaiiunu s 
following arrcxsmplt I // w 

//if s/m/iio of Hus phnutom ihip” ".I,. « 

J'HI,/}, i iitn/osiiii; /iiim.ui hmp Uth, rfim- /lU/wi. n/ // 

(fivi/ii hy Jiimuic ot fy coU and the like , the moial hem 
because tin wi dcr 111 the Ttnu 1 lias mi.'gmtd some fancilul 
maie, therefore no Englishman is again to scnlurc in 
Arctic Regions 

Let us turn to the plain facts. The i'oUtns is a \ 
unsuilcd for ice navigation , she tt.as commanded by 
and her ctew was unibsciiil iitd and not umlti pioper tontrol’ 
Yet she passed safely through Baffin’s Bay and fai up Siniili 
Sound, where at least two exjilonng parties made jouineys to 
the north , she wintered, and vi as diificd out into Biflm’sBay 
last summer, where p.-vit of tlie crew descried with all the boats. 
But she had iilenty of piovisicms, could easily winter in Wlmle 
or Wolstenliolme Sounds, when there are fneiuby Esquimaux, 
could construct a boat if necessary, and a flei t of whalers will be 
in the “ North Water,” ready to give a-sisunce, this summer 
Obviously the blame of any disasteis tint may have befallen her 
cannot be imputed to the Arctic Regions Undei the circum- 
stances, she would have been leaky, her cicw would have been 
mutinous, and she would have lost Iter boats many other climate 
These events ate due to the way m which the exjiulition was 
organised, not to the temjieraturc 

An English Arctic h xjiedition, consisting of two vtisela 
adapted for ice navigation with a jucked crew under naval 
discipline, and coiumanded by au cxj-ei-cnced seaman, will 
run no such risks One vessel, as a dejn.l, could be stationed 
near the entrance of Smith Sound, while the oilier pressed to 
the north , so that, m the improbable event of the advanced 
ship bemg lost, her ctew eotild rctieat to the cunsoit The 
dangers of Aietic exploration ai e involved m the travelling and 
boat-work, and in exposure to frost-bites and ovir-fatigue; 
They are not such as Englisnmcn may not fie-cly and prudently 
encounter m the cause of science and discovery They arc such 
as our ancestors were eager and anxious to meet and overcome, 
and as their descendants, m sjiite of the Yumi, intend to en- 
counter again and again. They apply to imlividuals, not to the 
expedition as a body, and have been reduced to u mitiwmm hy 
modem science and exi>enencc. '1 he clunate is the healthiest in I 
the world, the scenery enchanting, the work most mlcresting 
and fruitful The 7 inter alleges that former Arctic expeditions 




the truth They have brought back a mullilude of important 
facts m all branches of science, and priceless collections. To 
them is due the lucrative whale and seal-fisheries, great stores of 
knowledge, the materials lor such papers as that by Dr Hooker 
on the AtiUc flora, and for many otheis of similar value 
The news brought by the Ixml's crew^of the Potans, if at .all 
acemate’ is very mipoitaiit It proves that even such a vessel as 
the Tolatis may advance up tsmilh Soimd, in one season, to 

the land, 

both of Cicetiland and Gnnnell Land, was still ticnding north- 
wani I-rom such a point, an extended party, with depot 
parlies, organised cn McClinloik’s principles of sledge 
travelling, could reach the North Pole and return to the shin 
Another important fivel is that the Tolans was beset in So" 2' N 
and drifted out into Baffin's Bay This shows that there is not 
a constant block ol ice in the strail, but that the flees drift down 
with the eurient, leaving, as a consequence, an occasnmal 
navigable lane between the drifting tee and the land floe 
These facts art most satisfactory, and increase the prospect of 
a suecc^ilul e\)iloraUi.n of the unknown region by way of Smith 
-Sound f think tli.it you have alre idy announced the nomi- 
nation of an Artlie tommillce by the Conrtil of the Royal 
Society, to confer with the Committee of the Geographical 
Society , am we may Gnly anticipate that when llie-e bodies 
again bring the subject to the allciition of Her Majesty's Govcni- 
nient this summer, the case, both as regards the important objects 
to beaUain^ by AtcUc txplouition, and the measures to be 
adopted, ^MU bt matcnall) -jtrengihcnul 
London, M.iy 27 ( i hmenis R Makkhxm 

Laic of H M S Aiwlati,, m the Arctic 
Expedition of 1850 51 

Forbes and Tyndall 

, If at h loss ” to discover any excuse for the 

Icimm 'ni I'wWished, at pp 380.71,1 the ” Life and 

l 1 I I'orbcs," a Utter, with an extract 

JNa I URE r or pulWishnig that letter no excuse need be offered, 
because a suiiKient icason can be given 
of ‘I'K-Stion. itrid the decision 
of he Council ol the Royal bocicty regarding the I oploy Mcihl 
in the sulunm of 1859, are matters well known to all who take 
I!I X** . light has hten thrown 

upon the history of the latter tiansaction by the recent letter of 
Brof Huxley Neither into the overt facts, nor into their seciet 
springs, H,SMtmyduty as a biogiaphcr to enter But it was 
my duly to tecoidthc impression made on I'orlics’s mmtl by the 
tre-iimcnt he then received. Tins I did. not by “dchboratclv 
p ekmg cxnresstons out of a private letter,” el Ihof HuxfeJ 
I)lllase^ It, but by giving, without note 01 i 

* sviilleii by Forbes at the time to Ins' friend -Mr’ 


letter,” as I'lof Huxley 
comment, nearly the 
"1 ‘ “i oic lime to Ins friend Mr. 

hair W 'o ‘l>e few lines on this subiect which 

have been allowed to appear, I’rof Huxley m.iy rather appie- 
ciale theuscivc which has passed over so lightly a tnnsaction m 
which the kte i rmcipal Forbes felt that he Us deeply wrongc' 
But U was the desire of the biographers to exclude, as much as 
j^ible, all cMtrovcreia! matters, not from any doubt as to the 
justice o( Forbes s claims as a glacier discoverer, but in order, as 
/ai as might be, to avoid strife If they have not suctceUed m 
t''‘s‘>a«not been their 
almost through the press, they found 
Iheinsclvts he appearance of Prof. Tyndall’s work on the 
wo*'*'’’ ^ depart somewhat from their 

original intention, and to include two statements vvhiclt Forbes 
liad wniten on the subject of his glaciei discovery, and which arc 
now to be found m Appendix A and Appendix 1 i of hi« “Life ” 
These contam the gist of the whole question, as far as Forhci was 
concerned N cither the one nor the other has ever yet been refuu <\ 


and others who opposed Forbes m 1869-and to deal with the 
qnistionia t he only way m which the world is at all concerned 
""5 thestate- 

S^,ir appendices. If he succeeds in 

this attempt, he will have removed the grounds on which Forbes 
rated his claims to be held as a glacier discoverer. Till this 
has ton done, to discuss merely mcidental personal allusions is 
to miss the pomt, and to evade the mam issue 

Houston House, Linlithgowslure, May 26 ^ 
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Clerk-Maxwell’s Kinetic Theory of Gases 
Your correspondent, Mr Guthrie, has pointed out an, at fir.t 
sight, very obvious and very serious objection to my kinetic 
Uieory of a vertical column of gas According to rliat theory, a 
vertical column of gas acted on by gravity w ould be in thermal 
equilibrium if it were at a uniform temperatuie throughout, that 
IS to say, if the mean energy of the molecules were the same at 
all heights liut if this wtie the rase the molecults in their free 
paths would be gaming energy if descending, and losing eneigy 
if ascending Hence, Mi Guthrie argues, at any hoii/ontai sec- 
tion of the column a descending molecule would carry more 
energy down with it thin en ascending molecule would bring up, 
and since as many molecules descend ns ascend through the sec 
tion, there would on the whole be a transfer of eneigy, that is, 
of heat, downwards, and this would be the ense unless llu 
eneigy were so disliibuted that a molecule m any part of its 
course finds itself, on an average, among molecule's of the same 
energy as Its own Anaigumentof the same kind, winch oeemred 
to me in 1 806, neaily upset ray belief m calculation, and it was 
some time before 1 discovered the we.vk point in it 
'Ihe aigumcnl assumes that, of the molecules which have 
encounters m .a given slralimi, those projected ujivvards have the 

ever, is not the case, for since the density is greater below thin 
above, a greater num/vr of molecules come from below than from 
above to sink- those iti the stratum, and thereforeagreater numVier 
are piojected fiom tlicslritumdownwaidsthanniiward- Hence 
since the total momentum of the raolctules timporauly occupying 
the stiatum leinains zero (because, as a whole, it is at rest), the 
smaller number o( molecules projected upwanls must have a 
greater initial velocity than the larger number projected down 
wards This much we may gather from general reasoning It 
IS not quite so easy, without calculation, to show that this differ- 
ence lictwen the molecules projected upwards and downwards 
from the same sti.itum exactly counteracts the tendency to a 
downward tiansmission of energy pom td out by Mr Guthrie 
The difficulty lies chiefly m foiming exact expressions foi the 
stateoftliemolecule-swliirli instantaneously occupy agtven stratum 
m terms of their slate when projected from the various strata m 
which they had their last encounters In my paper in the 
r/iilo’oj’/iita! for 1867, on the “Dynamical Theoiy 

of (jases,” I have entirely avoided these difficulties by expressing 
everything in teims of what passes through the boundary of an 
slcment, and what exists or takes place inside it Ity this 
method, which I have lately carefully verified and considerably 
simplified, Mr Outlirie's argument is passed by without ever 
becoming visible It is well, however, that he has directed 
attention to it, and challcngid the defenders of the kmclic 
theory to clear up their ideas of the result of those encounleis 
which take place m a given stratum J. Ci,i rk Maxwull 


Additional Remarks on Abiogenesis 
SlNtP my communication in Nature, March 20, a fiiithcr 
investigation of the subject has shown me that the experiments 
there recoulod do not yet fully prove the reality of abiogenesis 
My argumentation based on those exj criincnts is liable to the 
following objection — 

The principal experiment (water, potassium nitiate, magne- 
sium-sulphate, calcium phosphate, gim ose, and peptone) is 
conducted In a tifuhal solution In the control experiments 
neutral ammonium-tartrate is used as nutritious substance for the 
supposed germs But this salt disassociates by boiling, loses 
ammonia, and the reaction becomes a<.ui When, therefore. 
Bacteria appear in the principal expeiimcnt and not in the con 
trol experiments, this result can be explained by admitting lh.it 
the germs resist a temperatuie of icxj” m a neutral liquid, but 
are killed by the same temperature in an acid solution This 
explanation agrees very satisfactorily with the fact proved by 
I’asteur, that an acid reaction is much more deleterious to living 
8*^^ than a neutral reaction at the same temperature 

This objection is very rational, but it does not throw over my 
conclusion respecting the reality of abiogenesis, for the following 
reasons • — 

It is now obvious that in the control-experiments ammonium- 
tartrate cannot be used, a nitrogenous bixly must be sought, 
not too complex, that remains neutral by ioo». For this ei.d 
I have found urea to answer well. Pure urea is perfectly fit to 
furmsh nitrogen to the Bacteria, but not to furnish them iheir 
carbon. Bacteria sown in a solution of urea and mineral salts do 
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not develop themselves, but when sugar is aihlcd their growth 
goes forth rapidly The following solution — loo c c water, 
o 2 grms potassiuin-nitrate, O 2 grms magnesuim-sulph.afe, o 04 
orms calcium-phosphate, l grm glucose, o 5 grm urea, is eini- 
i.ciitly ht for the ilevelopment of Bacteria Also a solution that 
contains, insteocl of the sugar and the urea, o 5 grm peptone 
These solulions were now used m the control expeiimcats 
For instance 

r’ Principal experiment loo cc salt-solution,* z grms. 
glucose, o d gims peptone boiled and treated m the ordinary 
imiinei (Sec N v 1 IIUF, vo! vii. p. 580) On the third d ly the 
luiuid contains coimtle«s swarms of Uictcria 

h Control expciiment 100 c c. salt solution, I grm glu- 
cose, o 4 gini uiea, boiled exact No Bacteria appear , on the 
eighth day the liquid is jicrfcctly clear 
< Control experiment loo c e salt solution, o 3 grm pep- 
tone, boiled, kc f)n the eighth day complete absence of 

In each of these experiments the reaction is neutral '1 liey 
are therefoie fully comparahle The experiments 6 and <- prove, 
innreover, tint the closing tiles exclude completely the atmo- 
'■nlitric germs, a fai t that was also pioved by direct cxpenmeiits, 
w herein the solutions h and c were used and dust strewn on die 
dosing tile in the manner formerly described 
But is It not possible to generate Bacteri.i m a liquid which 
has been b.nltd when and ? 

To ducidate thts point, the above named solution a was ren- 
dcied acid {2-4 c c of a i per cent solution to too c c ) and 
treated as Usual No Bacteria .appeared, whether the Urjuid was, 
after boiling, iicutialisul with soda or not 

But this negative usiill is easily conceivable , for the a-.id alters 
c'-cntially the calcium phosphate, changes Caltl’Oj into Cajtl, 
I’/),, And that this alteration is not w ithout influence, is rendciea 
probable by the Get, which I have iccordctl in the A/nmiiMul 
j\’iilunmiftns/itaJ'/<tii, No 7 (April 23, 1873), namely, 
when in the jirincipal experiment instead of CallPC)^ is used a 
mixture of CajP^O,, and CajU^l’.Og the result (the genesis of 
Bacteria) is much less constant The neutral caleium-phosjjhalc 
by builine with water breaks up in the basic and the acid salt, 
but this division must take place m the presence of sugar and 
peptone 

Gn the other hand, the acid modifies the peptone This is 
easily demonstriitcd by comparing, m the polariscope, the rotating 
jioaver of a neutial peptone-sohuion with the power of the same 
solution, Afiei boiling with acid a notable difference is ob- 

The acid can, nevertheless, be employed with the following 
modification —In 100 c t w.aler are dissolved 02 grm potas- 
Mum-nitratc, o 2 grm magnesium sulphate, and 2 grms glu- 
cose , 2 c c of a I per cent solution of tartanc acid are added, 
.0 that the liquid has a strong acid reaction. It is then boiled 
for ten minutes Then with a red hot jalatmum spalule a little 
soda IS taken from a hot ciucible and thrown m the flask 'IJie 
quantity of soda required is approximately ascertained by a pre- 
Iiininary trial Cnrc should be taken not to render the liquid 
alkaline. Then o 05 grin calcium phosphate and o 3 grm 
peptone arc added together, and the boiling continued for ten 
minutes The flask u closed as usual, and deposited in the 
liatcbing-bath Three days after, it swarms with Bacteria 
When, instead of calcium-phosphate and peptone, are added 
o 05 grin, calcium phosphate ana o ^ grm ureti, nothing ap- 
pears , and the result is equally negative when the following so- 
lution IS taken —100 cc water, 02 grm potassium-nitrate, 
o 2 igrm magnesmin-sulphite, 003 gimrcalcium-jihosphate, 
r grm. potassium-natrium tartrate, o 3 grm. peptone In this 
latter case no acid is used. The addition of the tartrate is made 
to have a sufficient quantity of carbon m the liquid These con- 
trol experiments prove that none of the employed materials, 
neither the glucose, nor the calcium-phosphat^ nor the peptone 
did introduce germs. 

By these experiments the above-stated objection is, in my 
opinion, satisfactorily refuted 

In concluding these remarks, I must mention an important 
fact. For the above-described experiments, I employed mostly 
the ordinary glucose, an amorphous, yellowish white mass, not 
chemically puie By crystallisation from strong alcohol, I puri- 
fied this sugar In three different preparations I obtained thus 
three samples of perfectly w bite more or less pure glucose. One 

* Composed of i grm potasuum nitrate, 1 grm magnesium aiilphate, o s 
grm soutral eaicium-phoapliiue m c c water 
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of these eamrilc* yieldedi with peptone, Racteria; not m the 
other two. All three were prepared with the utmost caution re- 
specting atmospheric dust, dc. That, moreover, the positive 
result could not be caused by an accidental admixture of (terms 
was amply proved by the often repeated control-experiments 
It appears, therefore, that, besides the glucose and the jieptone, 
a third s ibstance is needed for generating Racteria, a body pre- 
sent in the ordinary glucose (slareh-siigar), but removed by puri- 
fication The natuie of this body I have not yet been able to 
ascertain Rut however important, this matter has no direct 
beaiing upon the question ot nbiogencsis Kor that this third 
unknown body cannot be (as some will probably presume) a 
germ, my control-experiments and also the above-described ex- 
periment, wherein the sugar was boiled with acid, do snihciently 
prove I> Hi'17inga 

Groningen, May 23 


Flight of Birds 

Some time since I had occasion to ascend a mountain in the 
neighbourhood The wind nas blowing over the ridgt-likc 
crest of the mountain with a velocity of, I should say, ten or 
twelve miles an hour, sweeping with increased rapidity through 
certain transverse gorges cutting ihe ridge at right angles. In 
one of these I observed a hawk Iiovetin^ m search of prey In 
the midst of tills rapid air current the bird remained apparently 
fxed in space, without fliUlering a wing, for at least two 
minutes. After a time it gently changed us position a few 
feet with a slight motion of its wings, and then came to rest 
again as before, remaining apparently as motionless as the rocks 
around it I'rom iny nearness to it a change of position of an 
inch would have been clearly visible, and yet except when it 
seemed to desire to change its point of observation no motion of 
any kind could be detected, llow is this to be accounted for? 
Docs a bird possess the power of giving an extremely rapid 
tremulous motion to its wings invisibie even at a small distance, 
similar in its nature to the wing vibration of certain insects, 
which, as any one may have noticed, have a similar power of 
apparently fixing themselves in space over a Hower, for example, 
notwithstanding a condsiderable amount of motion in the air in 
which they arc suspended ? 

If any of your correspondents would kindly take the trouble 
to throw some light on these points they would greatly oblige 
one who is unfortunately placed out of reach of the oulinary 
means of reference. J Go thru 

(jraaff Reinct, Cape Colony, April 2 


THERMO-ELECTRICITY 

'T'HE subject I h.ive chosen is one intimately connected 
•I with the names of at least two well-known members 
of this University-— the late Prof. Gumming and Sir 
William Thomson It possesses at present peculiar 
interest for the physicist , for, though a great many general 
facts and laws connected with it arc already experi- 
mentally, or otherwise, secured to science - the pioneers 
have done little more than map the rough outlines of 
some of themore prominent features of a comparatively new 
and almost unexplored region. Some of its experimental 
problems are extremely simple, others seem at present to 
present all but insuperable dilTicultics. And it does not 
appear that any further application of mathematical 
analysis can be safely, or at least usefully, made until 
some doubtful points are cleared up experimentally. 

The grand ioca of the conservation, or indestructibility, 
of energy .—pointed out by Newton in a short Scholium 
a couple of centuries ago, so far at least as the progress 
of experimental science in his time enabled him to extend 
his statements conclusively established for heat at the 
very end of last century by Rumford and Davy ; and 
extended to all other forms of energy by the splendid 
researches of Joule .—forms the groundwork of modern 
physics. 

Just as, in the eye of the chemist, every chemical 
dhange is merely a re-arrangement of indestructible and 
unalterable matter ; so to the physicist, every physical 
* Abitnict of the Rede laicture delivered in the Senate House, Camlmdgv 
May es, <<73 


change is merely a transformation of indestructible 
energy j and thus the whole aim of natural philosophy, 
so far at least as we yet know, may be described as the 
study of the possible transformations of energy, with their 
conditions and limitations , and of the present forms and 
distribution of energy in the universe, with their past and 
future. 

It is found by experiment that some forms of energy 
arc more easily or more completely transformable than 
others, and thus we speak of higher and lower forms, 
and are introduced to tlie enormously important con- 
sideration of the degradation, or, as it is more commonly 
called, the dissipation, of energy. The application of 
mathematical reasoning to the conservation of energy 
presented no special difficulties which had not, to some 
extent at least, been overcome m Newton’s time but it 
was altogether otherwise with the tnansformattons of 
energy And it is possible lhat, had it not been for the 
wonderfully oiiginal processes devised by Carnot in 1824, 
we might not now have secuied more than a small 
fraction of the immense adv.mccs which science has 
taken during the last thirty years 

For a transformation of heat we must have bodies of 
different tempcr.ature.s Just as watei has no “head” 
unless r.iised above the sea level, so he.it cannot do work 
except with the accompaniment of a ti ansfercnce from a 
hotter to a colder body. Carnot showed that to reason 
' on this subject we must have cyclts of operations, at the 
end of which the working substance is restored exactly to 
its initial stale And he also showed that the test of a 
pet/ll t engine {n the best which is, even theoietically, 
attainable) is simply that it must be revemhU. lly this 
term we do not mean mere backing, as in the popular 
use of the woid, but something much higher- -vir. that, 
whereas, when working directly, the engine does work 
during the letting down of heat from a hot to a cold 
body ; when leversed, it shall spend the same amount of 
work while pumping up the same quantity of heat from the 
cold body to the hot one. As a reversible engine may be 
constructed (theoretically at least) with any working sub 
stance whatever, and as all reversible engines working 
under similar circumstances must be equivalent to one 
another (since each is as good as an engine can be) it is 
clear that the amount of work derivable from a given 
amount of heat under given circumstances (< e the amount 
of transformation possible) can depend only upon the 
temperatures of the hot and cold bodies employed. In 
this sense we speak of Carnot’s Function of Temperature, 
which IS as imperishably connected with his name as is 
the Dynamical Equivalent of Heat with that of Joule. 

Buildingunon this work of Carnot, Sir W, Thomson gave 
the first ahwlutc definition of temperature— that is a defini- 
tion independent of the properties of any particular 
substance. Perhaps there is no term in the whole range of 
science whose meaning is correctly known to so few even of 
scientific men, as this common word temperature. It 
would not, I think, be an exaggeration to say that there 
are not six books yet published m which it is given with 
even an approach to accuracy. The form in which the 
definition ultimately came from the hands of Joule and 
Thomson enables us to state as follows the laws of trans- 
formation of energy from the heat form. 

1. A given quantity of heat has a definite transforma- 
tion equivalent. 

2. But only a fraction’of this heat can be transformed 
by means even of a perfect engine . and this fraction is 
defined as the ratio of the range through which the heat 
actually falls to that through which it might fall— were it 
possible to obtain and employ bodies absolutely deprived 

-of heat. 

This definition has two great advantages. 1st, The 
utmost amount of work to be got from heat under any 
circumstances of temperature is determined by precisely 
the same law as that assigning the work to be had from 
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water under similar circumstances of level. In this case the 
sea-level corresponds to what is called the Absolute Zero 
of temperature. [It is well to observe here that it is the 
potential energy of the water, not the quantity of watci 
itself, which coi responds in this analogy to the quantity of 
heat. In this simple remark we have all that is necessary 
to correct Carnot^s reasoning in so far as it was rendered 
erroneous by his assumption of the mateiiality (and con- 
sequent indestructibility) of heat] 2nd, Temperatures 
thus defined correspond, as Thomson and Joule have 
shown by elaborate experiments, very closely indeed with 
those given by the air-thcrmometer — the .absolute zero 
being about 274“ of the Centigrade scale below the freez- 
ing point of water. I have made this digression as 1 
shall have frequently to use the word temperature, and I 
shall always employ it in the sense just explained. 

The subject of Thermo-electiicity of course includes 
all electric effects depending on heat, but m this lecture 
I shall confine myself to the production by heat of cur- 
rents in a circuit of two metals. 

The transformation of heat into the energy of cuirent 
electricity was first observed by Secbeck in 1820 or 1821 
His paper on the subject (Berlin Ac , 1822-3, or l^ogg vi 1 
is particularly interesting, as he gives the whole history 
of nis attempts to obtain a voltaic curientfrom a circuit 
of two metals without a liquid, and the steps by which he 
was led to sec that heat was the active agent in producing 
the currents he eventually obtained In this paper Sec- 
beck gave the relative order of a great number of met.nis 
and alloys in the so-called thcrmo-elcciric senes, and 
showed that several zAu/zger <1/ ouitt occurred among 
them as the temperature was gradually raised 
1 In a note attached to this p.aper, Secbeck recognises 
that in this further discovery he was anticipated by Cum- 
mmg (who seems, in fact, to have made .an independent 
discovery of Thermo-electricity). Ciimming showed th.it 
when wires of copper, gold, &c , were gradually healed 
with iron, the defiection rose to a maximum, then fell olf, 
and was tcvermi at a red lic.it 

fSeebeck’s original experiment and Cumnung’s extension of 
It were exhibited | 

You see that, keeping one of the copper-iron junctions 
at the temperature of the room and gradually heating 
the other, I produce a curient which incieascs in in- 
tensity more and moie slowly till it reaches a maximum, 
then falls off faster and faster till at last it vanishes and 
thereafter sets in the opposite direction. We are still fai 
below the melting point of copper, yet further heating up 
to that point produces but lutle additional effect. The 
reason of this will be apparent from some facts to be 
described towards the end of the lecture. At the moment 
of maximum current the two metals are thenno-clcctri- 
cally Niulial to one another. — The temperature m the 
present case is about 280“’ C. 

Scebeck pointed out that bismuth and antimony (to 
the choice ot which he had been led by a very curious set 
of arguments) were very far removed from one another in 
the series, and therefore gave large effects for small dif- 
ferences of temperature This is still taken advantage of 
in the Thermo-electric Pile, which, when combined with a 
sufficiently delicate galvanometer, is even now by far the 
most delicate thermometer we possess. It has reecntly 
enabled astronomers to detect and measure the heat 
which reaches us from the moon, and even from the 
brighter fixed stars. In the skilful hands of Forbes and 
Mellon! this instrument was the effective agent in demon- 
strating the identity of thermal and luminous radiations — 
a step which, as regards the simplification of science, is 
as important as the discovery of magneto-electricity ; and 
which was completed by Forbes when he suedfeeded in 
polarising radiant heat. 

But when we come to look at this question from the 
point of view of transformation of energy, we have to ask 


where is the absorption, and who e the letting-down of 
heat, to which the development of the current considered 
as a rise of energy is due Very remark.ibly, an experi- 
ment of Peltier supplies us with at k vst part of the 
answer, Peltier showed that, given a metallic junction 
which when heated would give a current in a ceitain 
direction, then provided a battery were interposed in that 
circuit (initially at a uniform temperature) so as to send a 
current in that direction, the passage of the current cooLo 
the junction, while a reversal of the current heated it 
Phis, considering the circumstances under which it was 
made, and the deductions since drawn from it, is one 
of the most extraordinary experimental discoi erics ever 
made Water was frozen, m an experiment by Lenz, by 
means of the Peltier effect. 

Here then is a reversible heat effect, and to it we may 
reasonably assume that the laws of thermodynamics may 
be applied ; although from the very nature of the expei 1- 
ment the reversible effect must always be accompa- 
nied by non-reversible ones, sut h as dissipation by heat- 
conduction, and by heat generated 111 consequence of the 
lesistance of the circuit The latter of these is in general 
sm.illin thermo-electric researches, but the tonner may 
have large values 

It IS known from the beautiful experiments of Magnus 
that no theniio-clcrtnc current can be produced by un- 
equal heating in a homo„'cnoous circuit, whatever bo the 
\ariations ot section— a negative result of the highest 
importance. Sir W Thomson, to whom we arc indebted 
for the first ar.<l the most complete apiihcation of thermo- 
dsnamics to our subget, showed that the existence of a 
neutral point necessitates the existence of some other 
leversiblc ottect besides tlia* of Peltier. And even if the 
circuit varied in section, the result of M.agnus, just referred 
to, showed that this could only be of the n.iture of a 
convection of heat by the current between portions of the 
same metal at different temperatures Thomson’s reason- 
ing IS of the very simplest character, as follows —Sup- 
pose the temperature of the holler junction to be that of 
the neutral point, there is no .absorption 01 evolution of 
he.at there , yet there is evolution of heat at the colder 
junction, and (by resistance) thioughoiit the whole ciicuit. 
The energy which supplies tins must be that of the heat 
in one or both of the separ.itc metals , but reasoning of 
this kind, though it proves that there must be such an 
effect, leaves to be decided by direct experiment what is 
the n.ature and amount of this effect 111 each of the metals 
separately. By an elaborate senes of ingenious experi- 
ments Thomson directly pioved the existence of ,a cuirent 
convection of heat, and (curiously enough) of opposite 
signs in the first two metals (iron and copper) which he 
examined In his own words,’* Vitreous Electricity c.mies 
heat with it in an unequally heated copper conductor, and 
Resinous Electricity carries heat with it 111 an unequally 
heated iron conductor.” This statement is not very easy to 
follow. Itmay perhaps be more intelligible in the foim — 
In copper a current of positive electricity tends to 
equalise the temperature of the point it is passing at any 
instant with that of the point of the cohductor which it 
has just left, t e,, when it passes from cold to hot it tends 
to cool the whole conductor , when from hot to cold, to 
heat it, thus behaving like a real liquid m an irregularlj 
heated tube. The effects m iron are the opposite , and 
Thomson therefore speaks of the specific heat of electricity 
as being thus positive in copper and negative in iron 
He gives a very remarkable analogy from the motion of water 
in an endless tube (with horizontal and veiiical branches), 
produced by differences of density, due to differences of 
temperature. Here the maximum density of water plays 
a prominent part. Neumann has recently attempted, by 
means of the laws of motion of fluids, and the unequal 
expansibility of different metals, to give a physical ex- 
planation of \hcrmo-electnc currents. But, not to speak 
of the fact that positive electricity is by him considered 
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as a leal fluid, there are the fatal objections that his 
method makes no provision for the explanation of the 
P( Itier, or of the Thomson, effect , and therefore cannot 
be locked upon as having any useful relation to the 
subject. Similar remarks apply to the attempt of Aven- 
ntms to account for thermo-clcctiic currents by the 
variation with temperature of the electrostatic difference 
of potentials at the points of contact of different 
metals. 

By employing the thermo-electric pile instead of the 
thermometeis used by 'Ihomson, Le Koux has lately 
tncasured the amount of the specific heat of electricity 
in various metals, and has shown that it is very small or 
^'together absent, in lead. .Strangely enough, though he 
has verified Thomson’s results, he does not wholly accept 
the theoretical reasoning which led to their picdiction 
and discovery 

One of Thomson’s happiest suggestions connected with 
this subject is the construction of what he t.ills a thenno- 
e'ectric diagram. In its earliest form this consisted 
m erely of parallel columns, c.ich containing the names of 
a number of metals arranged in their proper thermo-elec- 
tric order for some particular temperatuic Lints drawn 
( onnecting the positions of the name of any one met.d in 
these successive columns indicate how it changes its place 
among the other mct.ds as the lemper.iture is raided. 

J homson points out ckarly what should be .iimed at in 
rcifeeiing the diagiam, but he left it merely as a pre- 
liminary sketch. The importance of the idea, however, 
is \cry great , for, as we shall see, the diagram when 
carefully constructed gives us not nieiely the relative 
positions of the metals at various temperatutes, with the 
temperatures of their neutr.al points, but also gives giaphic 
repiesentations of the specific heat of electricity in each 
metal in terms of the temperature, the amount of the 
I’cltier effect, and the electromotive force (and its direc- 
tion) fora circuit of any two metals with given tempera- 
tures of the junctions. In short, the study of the whole 
subject may be reduced to the careful drawing by experi 
ment of the thermo-electric diagram, and the verification 
of Thomson's thermo-dynamic theoiy will then be effected 
by a direct determination cither of Peltier effects or of 
spccihc heat of electricity at various temperatures, and 
their comparison with the corresponding indications of 
the diagram. 

The diagram is constructed so that abscissm represent 
absolute temperatures, and the difference of the ordinates 
of the lines for any two metals at a given temperature is 
the electromotive force of a circuit of these met.ils, one of 
the junctions being half a degree above, the other half a 
degree below, the given temperature. 

It will be seen by what follows that nothing but direct 
measurement of the value of the specific heat of electiicity 
at various temperatures can give us the actual form of the 
line representing any particular metal ; but if the line for 
any one metal be assumed, those of all others follow from 
it by the process of differences of ordinates just described. 
So that It IS well to begin by assuming the axis of abscissa* 
as the line for a particular metal (say lead, in consequence 
of Lc Roux’s result) , and if, at any future time, this 
should be found to require change, a complex sheanng 
motion of the diagram parallel to the axis of ordinates 
will put all the lines simultaneously into their proper 
form. 

Thomson’s theoretical investigation may be put in a 
very simple form as follows . — Let us suppose an arrange- 
ment of two metallic wires, one end of each of which is 
heated, their cold ends being united, and in which the 
circuit can be closed by a sbding piece or ring, always so 
placed as to join pomts of the two metals which are at the 
same temperature /. Let E be the electromotive force in 
the circuit, n the Peltier effect, and <r„ <r„ the specific 
heats of electricity in the two metals. Then, if the sliding 
piece be moved from points at temperature i to others at 


/+i/, the first law of thermodynamics gives by inspec- 
tion the equation 

and the second law gives 



These equations show at onre that, if tliere were no 
electric convection of heat, or if it were of equal amount 
in the two metals, the Peltier effect would always be pro- 
portional to the absolute teinperaUire ; and the electro- 
motive force would be pioporlional to the difference of 
temperatures of the junctions , so that theie could not be 
a neutral point in any case. In fact, the lines in the 
diagram for all metals would be parallel and, on the 
former of the two hypotheses, parallel to the axis of 
abscissat 

Liimiiiating <r,— o-, between the equations, we have 
«E=J 

Now, by the construction of the diagram,^ is the 
difference of the onlinates of the lines for the two metal* 
,at teinpei.ature t Hence, w/iaUvcr he the Jorm of thf 
Inns for two miiah, the Peltier effect .at a junction at 
temper,iture t is always proportional to the area of the 
rectangle whose base is the difference of the ordinates, 
and whose opposite side is part of the axis of ordinates 
corresponding to absolute zero of temperature. This area 
becomes less and less as we approach the neutral point, 
and changes sign (i c , n tnnud over) after v c pass it ; 
the current being supposed to go from the same one of 
the two met.als to the other m each ease 
The electromotive force itself, being the integral of 
between the limits of temperature, is proportional 
to the area lintercepted between the lines of the two 
metals, and ordinates drawn to correspond to the tempe- 
ratures of the junctions respectively. 

Again, the second of the preceding equations shows 
us that the difference of specific heats in the two metals 
1$ proportional to the absolute tempeiature and to the 
difference of the tangents of the inclinations of the lines 
for the metals to the avis of abscissae. If we assume 
this axis to be the line of a metal m which the electric 
convection of heat is wholly absent, the measure of this 
convection in any other metal is simply the product of 
the absolute temperature into the tangent of inclination 
of its line to the axis. 1 hus, if the thermo-electric line 
foi a metal be straight, electric convection is in it always 
proportional to the absolute temperature , and it is 
positive or negative according as the line goes off to 
infinity in the first or in the fourth quadmnt. If the 
lines for any two metals be straight, and if one junction 
be kept at a constant temperature, the electromotive force 
will be a |.arabolic function of the temperature of the 
other juncuen— the vertex of the parabola being at the 
tempeiature of the neutral point of the two metals, and 
Its axis beii g parallel to the axis of ordinates. 

For the benefit of such of my audience as are not 
familiar with mathematical terms, I may give an illus- 
tration which IS numerically exact. Let time stand for 
temperature, years corresponding say to degrees. Let 
the ordinate of one of the metals represent a man’s in- 
come, that of the other his expenditure . The difference 
of these ordinates represents the rate of increase of his 
capital or accumulated savings, which here stands for 
electromotive force. As long as income exceeds expen- 
diture, the capital increases ; when income and expen- 
diture are equm (1 e ) at a “ neutral point," capital remains 
stationary, indicating, in this case, a maximum value , for 
in succeding years expenditure exceeds income, and 
capital IS drawn upon. P. G. Tait 

(7V> he coHttnued) 
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ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 
IX. 

OW let me state to you how the discovery 
mentioned on p 12 was finally established by 
Kirchhoff. In my notice of the spectioscope m the 
earlier articles, I had so much to say that there were 
seveial details it was absolutely essential I should 
curtail. One of tlo'se details was the scale by which the 
positions of the different bright or dark lines which are 



seen in the different spectra are registered, so that we 
may say that such a line occupies such and such a posi- 
tion, and such another line occupies such another posi- 
tion, with regard to something else When Kirchhoff 
and Bunsen, two German chemists, were engaged in 
mapping the spectra of the elements — a icsearch which 
at its commencement had nothing whatever to do with 
the sun— they came across this difficulty of a scale How 
could they get a good scale ? 1 have already referred to 
some very obvious arrangements that might determine 
the actual position , for instance, the observing telescope 
may be made to move along a graduated .irc, so that by 
moving the telescope for the difterent rays and fixing it 
when in a proper position to see a particular ray, you 
might read off the index placed on the arc to a great 
nicety by means of a graduated wrnur working on the 


Di Ha D.1 

-f 

1 

mi 

Is 

6 



Fir. 51 — Speclnim of sun-fcpot (Vouna) 


t, who discovered them. When world n- ,n the dnv- 
te, they had thus the solar spectrum visible in one half 
of the field of view of the telescope, which was tasilv 
managed by placing a reflecting prism over one half of 
the slit, as is shown m the enlarged slit in Fig ah 50 as 
to light one half of the slit by the sun, and the other half 
by whatever substance was under examination With 
this arrangement they set to work with infinite care, .md 
made a map of the solar spectrum Such was their pio- 



Fig 53 — Spcctnim ofrCorott 1 ) 


posal first to map the ilnchangeable solar spettrum, and 
then, having this unchangeable scale, .ibout which there 
could be no mistake, always visible, they would be able to 
icfei to the dark lines in it .all the unknown phenomen.v 
they were about to investigate in the bright lines of diile- 
rent vapours and gases Having got this idea of the 
scale well into their minds, they were exceedingly anxious 
to test this question, which, as I have told you, w, is i.uscd 
b) Fraunhofer and many other men before them, of the 
isocrted coincidence of the bright sodium line with the 
il.uk solar sodium lines, with a very delicate instriimert, 
I’rof Kirchhoff made the following rcm.irk.ible experi- 
ment — “ In order,” says Kin lihoff, for these are his own 
vvoids, “to test in the most direct manner possible the 
frequently asserted fact of the coincidence of the sodium 
lines with the lines D”— (that is to say, of the bright 
double lines of sodium in the yellow part of the spectium, 
with the double line D of the solar spectrum) — “ I ob- 
tained a tolerably bright solar spectrum, and brought a 
flame coloured by sodium vapour in front of the slit I 
then saw the dark lines I) change into bright ones ” 
that IS to say, in the spectrum of the sodium which vv.is 
limning in the flame were lines so exactly coincident with 
the two dark lines in the solar spectrum, th.it the bright 
Iims of the sodium spectrum put these dark lines out al- 
together, so that they seemed to vanish, as it vveie, fiom 
till solar spectrum. He goes on — “ In order to find out 
the extent to which the intensity of the solar spcctunn 
could be reduced without impairing the distinctness of 
the sodium lines, I allowed the full sunlight to slime 



curve of the arc ; or you may, by a modification of the 
instrument, use a reduced photographic picture of a scale, 
so that the thing to be measured and the actual scale 
would appear in the field of view at the same time. 
Kirchhoff and Bunsen tried these methods, but^ey did 
imt like them. Then it suddenly struck them that, as 
they made their experiments in the day-time, they might 
use as ^ scale the black lines m the solar spectrum, which 
bad not been known tp change since yhe timp of WoDas- 


through the sodium flame.” Here he v.iries the experi- 
ment. In the fii St instance he used a very feeble beam 
of sunlight, but he now allows the whole glare of the sun 
to enter the slit. What was the result f “ lo my astonish- 
ment, I saw that the dark lines D ^neared with an ex- 
traordinarv degree of clearness.” That is to say, the 
lines which came from the sodium in the first instance, 
were sufficiently bright to entirely eradicate the dark lines 
from the solar spectrum, but the two lines D were now 
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so utterly powerless compared with the light of the sun, 
that they actually appeared as black lines, and coincident 
with the two lines D in the solar spectrum 
We have seen that the bright line due to the radiation 
from sodium vapour can be very easily obtained by 
placing some sodium m a colourless gas flame, but if we 
now pass the continuous light coming from the carbon 
points of an elect! ic light, or from the oxyhvdrogcn lime- 
light, through this same sodium flame, tlio result will be 
that we obtain a black absoiplion line on a continuous 
spectrum, m precisely the same position as the yellow 
line was originally. This is Ktrchhoft’s crucial expert, 
ment, which at once determined not only that the dark 
line in the sun was absolutely coincident with the bright 
line sodium vapour, but that, under certain conditions, 
bright, incandescent sodium vapour could actually be 
made to absorb the light coming through it, and levcrse 
its own spectrum. Kirchhoff goes on — “ 1 then ex- 
changed the sunlight for the Drui^mond or oxyhydrogen 
lime-light, which. Tike th.it of all incandescent solid and 
liquid bodii s, gives .1 spectrum containing no dark lines ” 
When this light was allowed to fall through a suitable 
flame, coloured by common salt (or chloride of sodium), 
dark lines were seen in the spectium in the position of 
the sodium lines” You may imagine that this coni lusivc 
experiment— perhaps the most wonderful expeiimcnt that 
has been made during the century — gave Kirrbhofl food 
for thought, and at once his genius travelled to a possible 
explanation of this sti.inge fact he had observed , a fact, 
as you know, entirely m accordance with the pii visions 
of Prof Stokes, Dr Balfour Stewart, and boiicalt. 
Kirchhoff said to himself, “ 1 have now got the bright 
lines in the spectrum of the vapour of sodium coin- 
cident with the two dark lines in the sol.ar spcdruni. 
What docs it mean’” And again the philosopher was 
not at fault He said to himself it is almost possible to 
see the tram of his reasoning m his memoirs— ‘‘Sodium 
has a most simple spectrum j suppose I take the most 
complicated spectrum 1 can find.” He took for this pur- 
pose the spectrum of iron, which I think you will acknow- 
ledge to be one of sufficient complicaiion, for the 
spectrum is traversed by lines thioughoiit Us whole 
length, and I may tell you at once that no less th.in 460 
lines have been ali cady mapped, and their positions arc 
now thoroughly well known to us — as well known .is the 
position of any star in the heavens KnchhotT tried the 
iron spectrum, and he found, absolutely corresponding in 

C osition in the spectium and m width and d.irkiKs.. to the 
right iron lines which he saw, black lini s m the solar 
spectrum. He waited no longer , he instantly convinced 
himself, and soon convinced the world, that he Ind dis- 
covered this very remarkable fact, that gases and vapours 
have the power of absorbing those very rays which they 
themselves give out when in a slate of incandescence. 
So that, if you take sodium, and get its bright lines, and 
mark their positions on the sciecn, and then observe a 
continuous spectrum, and interpose sodium vapour in the 
path of the beam, you will find black lines absolutely coi- 
responding with the bright ones , that is 10 say, that the 
sodium vapour has the faculty of entirely eating up, 
absorbing, or stopping that light which would otherwise 
go on to the screen. In the case of iron, it is worthy of 
notice that when Kirchhoff made his discovery, he was 
only able to obtain a spectrum of iron consisting of some- 
thing like 90 lines, but since then the spectrum of iron 
has been mapped to the extent of 460 lines, and sure 
enough there are solar lines corresponding to nearly all 
the 460 bright lines which we are able to get in oiir labo- 
ratories. Not only was the bright line of sodium tivetsed 
or changed into a daik one, but it was soon found that 
the lines of other metals, such as lithium, potassium, 
strontium, calcium, and barium, could be leverscd in a 
similar manner Tins grand discovery of KirchhoflPi 
met with immediate acceptance, and with it you see at 


once the explanation of the wonderful black lines disco- 
vered by Wollaston, about which I said something in my 
first lecture. The riddle of the sun was lead to a certain 
extent, and Kirchhoff read it m this way. He said — 
“There is a solid or a liquid something in the sun, 
giving a coniinuous spectrum, and around this there are 
vapours of sodium, of iron, of calcium, of chromium, of 
barium, of magnesium, of nickel, of copper, of cobalt, and 
aluminium , all those are existing in an atmosphere, and 
are stopping out the sun’s light If the sun were not 
there, and if these things were observed m an incan- 
descent state, we should get exactly these bright lines 
fiom them” Later researches by many distinguished 
physicists have shown that the following terrestrial 
elements are present in the vaporous condition round the 
sun — 


1 Sodmm 6 Chromium 

2 Calcium 7. Nickel 

3 Barium 8 Copper 

4 Magnesium. 9 Zinc. 

5. Iron. 10 Cadmium. 


11. Cobalt, 

12. Hydrogen. 

1 3 Manganese 

14 Aluminium 
IJ. litnmum. 


Kirchhoff further imagined that he had reason to 
believe that the visible sun, the sun which we see— and 
we may take the sun as an example of every star in the 
heavens— was liquid. 

In the sun we have, first, a bright, shining orb, dimmed 
to a certain degree at the edge , and hero and there, over 
the sun, we see what are called spots. Kirchhoff wished, 
not only to connect his discoveiies with the solar atmo- 
sphere, but was anxious to connect them with this 
dimming near the limb and the spots He said that the 
solar atmosphere, to which all the absorption lines were 
due, extended far outside the sun, and formed the corona j 
and that this dimming of the limb was really due to the 
greater absoi plion of tins atmosphere, owing, of courso, 
to the light of the sun travelling through a much greater 
length at the limb than at the tcnlrc of the disc. Further- 
more, he said that the sun-spots, which astronomers, from 
the time of Wilson, had asserted to be c.ivities, were 
nothing but clouds floating in this atmosphere of vapour 
Such was the very bold hypothesis put forward by Kirenhoft 
— an hypothesis which you sec at once explains these 
strange observations from Wollaston upwards, including 
Fraunhofer’s observation of the spectrum of the sun and 
stars, .and the brilliant ideas of Prof. Stokes, Di Balfour 
Stewart, and others in othe'r lands. A little simple ex- 
periment, made by means of a little sodium vapoui and a 
beam of sunlight, with the powerful aid of a little prism, 
gave us this tiemendous knowledge about distant worlds 
so immeasurably remote that it seemed absurd for men to 
try and grapple with any of the difficulties that aic pre- 
sented to us Such, then, is Kirchhoff’s theory of the 
sun, which I hope I have been able to make clear to you. 
There is a something— Kirchhoff said il was a liquid— 
which gives us a continuous spectrum, and between our 
eye and that incandescent liquid surface there is an 
enormous atmosphere, built up of vapours of sodium, 
iron, and so on , and the reason that we get these dark 
lines IS, that the molecules of the substances named 
absorb certain rays, because when they are in an incan- 
descent state they produce them This brilliant idea of 
Kirchhoff s was soon carried, as you know, to the stars by 
Mr. Huggins in our own country. In Fig 34 will be seen 
the spectra of two stars, Aldebaran and a Ononis (Betel- 
geux), which arc so distant that it is absolutely impossible 
to measure their distance from us. We know a great deal 
about our own sun, but these suns are so lost in the 
depths of space that it is quite impossible that we can get 
anything like a correct knowledge of their size, or know 
much of their belongings. By means of the prism, how- 
ever, we learn in a moment a great deal In the first star 
we get three lines, due to the absorption of magnesium 
vapour, as we get them in the sun. We know, therefore, 
that magnesium vapour is present in the atmosphere 
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around that sun (Aldebaran) in exactly the same way as 
round our own. We also get some of the iron lines, the 
lines of sodium, and the lines of hydrogen, calcium, and 
a few other elements— nine in all. At the base|of the 
diagram you see indications of the elements, with the 
bright lines of which Mr Huggins has compared the 
black lines which you sec in the spectrum of these 
heavenly bodies By means of the star spectroscope and 
of the induction coil, Mr Huggins tested these lines, as 
Kirchhoff did m the case of the sun, by actu.-illy getting 
the vapour of magnesium visible at the same time m the 
spectroscope and thus you see in a moment that there 
is no difficulty at all m determining their coincidence, 
you have the two things brought so closely side 
by side If 1 had time I might remark on the 
presence of some elements here and the .ibsence of 
others ; but there is one lemarltable fact about this lower 
star (a Ononis) which I must mention As fat as its 
spectrum goes, it appears that the gas hydrogen, which 
IS a vciy important element in our sun’s atmosphere, as 
we gather from the great distinctness of the hydrogen 
lines m the solar spectrum— and not only in our sun, but 
in a great many others — is absolutely absent, whilst mag- 
nesium, sodium, calcium, &c , are piesent. 

ho far, then, you see that this little prism has cn.ibled 
us to read a great many secrets of the sun and of tlu 
more distant stars , and wo must .icknowicdge tiiat 
.Stokes’ and Kirchhotfs hypothesis is a very magnificent 
one, and we can but wish that there weie more men like 
them, who, undismayed by the failure of those who, for 
nearly a century before their time had been endeavouring 
to unravel these secrets, were still prepared to go on, and 
endeavour to find them out by means of a prism and a 
simple sodium fiamc 

Now, astronomers— who, as I told you, fiom the tune 
of Wilson had imagined that the sunspots were cavities— 
very soon began to quarrel with this hypothesis of Kirch- 
hoffs, who said that the sunspots, instead of being 
cavities, were really clouds floating in the atmosphere 
They remarked, and I think with truth, that to make 
such an assertion was altogethci opposed to the evidence 
of the telescope And I think I may say that the as- 
tronomers have now carried the day, foi another lino of 
independent research altogether — I mean the resc.irclics 
into the constitution of the sun by means of the spectro- 
scope — has come to the aid of the astiononiers, and it 
looks very much as if we must still hold to the opinion 
that Wilson m his observations, now more than a century 
old, was perfectly right, and that Kirchhofl’s analysis, .as 
far as it deals with the sun spots, is susceptible of im 
provement. In the remarks I made in my former lecture 
on radiation in connection with the red prominences 
visible during eclipses, I drew your attention particularly 
to the hydrogen lines, and told you that the red flames 
are, for the most part, composed of hydrogen. 'I here the 
prism comes to our aid in a very remarkable way indeed 
It is clear to you, I think, after what 1 have said about 
absorption, that the darkening of the sun’s surface, which 
wc call a spot, is really a thing about which the pnsm can 
tell us a great deal. For instance, take a sun-spot, in 
which the usual brilliancy of the sun in the other parts of 
Its disc 13 altogether wanting. There is not only great 
darkness here and there, but wonderful turnings and 
twistings and bendings of this solar envelope, which 1 
have already told you KirchhoflT asserts to be a liquid 
One, but which I think a little consideration of Fig. 50 
will show you IS more probably gaseous, or cloudy, than 
liquid. It is obvious, 1 say, in this case that there was a 
great probability of the spectroscope being able tq tell us 
something about this absence of light, for an absence of 
light means one of two things ; it means either that there 
was a defect in radiation, or that there was some excess 
of absorption, and I may say that this difference — which 
I hope you now all thoroughly understand— really formed 


the battle-ground between the F.nghsh and French as- 
tronomers until a few years ago Long after Kirchhoft’s 
experiment, M Faye, a distinguished member of the In- 
stitute of France, went all over the work .igam, and de- 
clared that the sun-spot was dark, because we there got 
the light, not fiom the brightly shining envelope, but from 
some feebly radi.ilmg gas inside the sun , that the sun 
was a gigantic bubble, the bubble being nothing else than 
the photosphere— the liquid sphere of Kirchhoff— the 
interior being composed of gas, glowing at such an 
enormous temperature that the light we got front it was 
extremely feeble You will see in a moment that, if the 
sun-spot wete really due to the radiation from gas, we 
should get from that sun-spot a selective spectrum, that is 
to say, a spectrum with bright lines The Lnghsh as- 
tronomers s.ud “No, a sun-spot is not due to de- 
Icciive radiation at all , there is something over the bright 
portion of the sun wlqdi eats away the light ” whether 
the light was eaten away generally— whether, in fact, wc 
had an instance of general or selective absoiption— was 
not stated, but what they did distinctly state was, that the 
sun spot was simply an indication of absorption. So 
tint, you sec. heie w.is a thing which a spectroscope 
might settle almost at once, provided always that a good 
sunspot could beobtaincd for the experiment This was 
done in 18OC Fig, 51 gucs an idea of what is seen when 
wc observe a small sunspot, and it is one which is full of 
meaning. Here is a very clear image of the solar spec- 
trum near the double line D, and also the double D itself 
II It were possible to have given you the whole of the 
sun’s spectrum on the same scale as this, it would require 
m engraving yards in length, but it would be almost 
impossible to make my meaning clearer th.nn I hope I 
can do by this small portion , .and 1 must therefore ask 
)ou to take for panted that the dark line which you see 
I mining along this yellow portion of the spectrum would 
really run along the whole length of the spectrum, fiom 
the extreme led to the ixtremc violet This, then, you 
sec ma moment, was an indication of geneial absoiption, 
th.it IS to say, in the way in which the light is affected by 
its pass<agc through the prism, we have the problem 
settled in an instant, that a sunspot is due to general 
absorption at all events. Futlhtr, m observing the 
spectra of different sunspots, it was found that the spec- 
luiin of the middle of the sunspot is much darker tlian 
the outside. .So that you see this simple experiment tells 
us not only that the sunspot is due to general absorption, 
but th,at there is moie gencial absorption in the middle of 
iho spot than at Us edge This is the way in which this 
liUle prism is able to deal with these great problems. 

J Norman Lockyer 
(7’c fic conhnued ) 


MIND IN THE LOWER ANIMALS 
T RECENTLY received a letter from Mons J C 
Houzeau, the author of the “ istudes sur les FacuItiSs 
Mcntales des Animaux compardes a cedes de rHomnic,” 
published at Mons, Belgium, m 1872, and reviewed by 
Mr Wallace in Nature of October 10, 1872 The latter 
eminent writer asserts that M. Houzeau’s work “ contains 
a mass of curious facts, acute observations, and sound 
reasoning, which fully entitle its author to take high 
rank among philosophical naturalists” (p. 471) I quite 
.agree with him m his estimate of M. Houzeau's labours, 
being disposed to place his two volumes of “ Etudes " on 
a par with the works of Mr. Darwin ; and with another 
work, which, while little, if at all, known in this country, 
deserves, hevertheless, the highest consideration at the 
hands of all interested in comparative p^chology— the 
“Traitddc la Folie des Animaux de ses Rapports avec 
cede de I’Homme," by Dr. Pierquin, published in Fans 
(in 2 vols.), so long ago as 1839. 
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I need not say that any suggestions coming from an 
observer of Such expenence as M. Houzeau deserve the 
attention of the now many earnest students of the subject 
of “ Mind in the Lower Animals ; ” and I therefore make 
no apology for bringing under the notice of your readers 
certain remarks contained m the letter aforesaid. 

In the first place, M. Houreau begs to direct attention 
to " the high importance of sparing — at least for observa- 
tion— what remains of anthropoid animals in Asia and 
Africa. It IS my deep 1 egret that there are none in the 
country where I live ” (Jamaica) , “and that 1 am thereby 
deprived of an opportunity to study them They should 
be tamed, domesticated, and studied in their own tliinate— 
at home. The gorilla, for instance, should be perpetuated 
in Guinea m domesticity. As 1 stated in my book, it 
docs not appear impossible that apes might Itarn to talk. 
Should the attempt succeed even partially, what would 
not be the bearing and importance of it physiologically 
and histoucally ’ Could not «omc means of study be 
devised in the Lnglish colonies^ To saic the Anthro- 
poids from destruction, .and to prom'ote the study of 
their mental capacity, is worthy suiely of the earnest 
exertions of naturalists ” 

I quite concur with him as to the desirability of edu- 
cating by domestication - so far as possible, and studying 
the results of such education m the anthiopoid .ipes, and 
indeed the whole group of the Quadrumana Wc know 
what has been the result in the (log of centuries of asso- 
ciation with, and Ir.aining by, man ; though even in that 
familiar animal we do not yet know the extent of his 
capabilities, because training m certain directions has 
scarcely been attempted Man has, for his own ends, 
directed special attention and cflort to tlic development, 
in the dog, of his power of scent, swiftness, vision, courage, 
watchfulness, ami other qualities th.at render Inni useful m 
the chase, as a watch-animal, as a compimon, and so 
forth. Hut no similar persistent efforts have been made 
to cultivate, for instance, his moral senss— to iiroducc 
an animal good 111 a moral point of view— honi st, affec- 
tionate, benevolent, conscientious, in the highest degree. 
And yet that it is quite as possible to produce or educe 
moral greatness orgoodness as physical swiftness or muscu- 
lar stiength, I am firmly persuaded. Notwithstanding all 
that has been said of the supeiior intelligence of the dog, 
horse, elepliant, ant, and bee, I bdievtth.it were as much 
care bestowed on the training of the moral qualities of 
many monkeys 01 apes as is given to the instruction of the 
pointer 01 setter, the homing pigeon, pijung bullfinch, 
or talking parrot, or to the training of the racc-horse, re- 
sults of a startling Wind would be attained, or would be 
shown to he .'ittainable There arc certain respects in 
which apes and monkeys approach more closely to man 
than do the dog or the otner animals just mentioned: 
they possess poientialuics or capabilities of which some 
of the almost marvellous stories told us by reputable 
traveller-naiur.ihsis give us but a glimpse 

I cannot, however, discuss that or other subjects in 
comparative psychology heie, hoping, as I do, to have 
fuller and more fitting opportunity in a forthcoming 
volume of the “ International Scientific Series " of Messrs. 
H, S. King and Co. 

M. Houzeau expresses surprise that, at the present day, 
the belief should be almost universal that, while tut 
races and conditions of man have souls, the best of other 
animals have none. This is obviously a m.itter of pure | 
speculation, which I must not now discuss. But I may 
direct the attention of your readers to a cunous book pub* 
Ushed in Aberdeen in 1824, by Peter Buchan, entitled, 
“ Scriptural and Philosophical Arguments or Cogent 1 
Proofs from Reason and Revelation that Brutes have I 
and that their Souls are Immortal.” The workm question 
is, however, now so rar^that it may be difficult to obtain 
even a perusal of it. The reader of German literature | 
*n»y also refer to a book on the same subject by I 


Schmarda, to which my attention was called* some time 
ago by the late Professor Day, of St. Andrews. 

M. Houzeau animadverts on the anomaly that the 
persons, from whom we should expect the most valuable 
evidence regauhng the mental acquirements or capacities 
of the lower animals— those who are habitually and in- 
timately associated with them — drovers and drivers, 
horsemen and huntsmen, shepherds and sportsmen, 
jockeys and grooms, butchers, and even veterinarians, are 
those, on the contiary, 111 whom we too frecmently meet 
with the strangest ignorance or prejudice. They would 
seem to be, as a rule, incapable of honestly observing and 
of making logical inferences fiom facts observed ; instead 
of using their own eyes and reason, they permit themselves 
to be blinded and befoo'cd by obsolete tradition or fab’c 

Notwithstanding the perfectly overwhelming bulk and 
variety of the literature of comparative psj chology — or at 
least of the data on which it may be founded, there are 
many points in the mental history of the lower animals 
that require and admit of elucidation by ohservatton and 
experiment. If any person of ordinary intelligence— 
either abroad or at home — feels inclined to plead, as an 
excuse from contributing to the progress of comparative 
psycholog), the want of pioper opportunity, I would 
commend to his consideration the example of M Houzeau 
as a noble one of the successful “pursuit of knowledge 
under difficulties ” He modestly describes himself as a 
traveller-natur.alist and in the letter above lefcrred to 
thus refeis to the circumstances under which he collected 
the maternds for the two bulky volumes of hitidcs, that 
constitute one of the most important contributions yet 
made to the science of comparative psychology. “ It 
was rather occasionally that mv attention was called to 
the subject of the ‘ Mental taculties of animals,’ having 
been almost exclusively engaged, previous to my sojourn 
in America, in astronomical and geographical pursuits. 
Still the subject was pressed upon me when, in the wil- 
dernesses of Texas and Noithern Mexico, I had to live 
in the open air, in the constant company of domestic 
animals and in close proximity to wild ones , far away,” as 
be says, “ from the Kuropean field of labour and even 
from intellectual resources,” in a foreign wild land, without 
the means of literary or scientific reference. Under cir- 
cumstances, m .a word, most unfavourable to such a publi- 
cation, he has nevertheless produced a work that would 
do honour to any of our own savans, with all the appliances 
of our large cities, large societies, and large libraries at 
their command. W. Laudjer Lindsay 


fV 07 '£S 

Frki admission to the lectures and courses of practical In- 
struction m Chemistry, Thysics, Mechanics, and Biology at 
.South Kensington will be granted to a limited number of Teachers 
and Students of Science Classes under the Science and Art De- 
partment, who intend to become Science Teachers. The selected 
candidates will also receive a travelling allowance, and a main- 
tenance allowance of l/. Js per week, while required to be pre- 
sent in lomdon. The coarse m Chemistry will commence in 
October, and end in the following June. The coarse in Biology 
will commence In October and close in Bebmary or March. 
The course m Physics will commence about February and close 
in Jane. The course in Mechanics will probably commence 
about February and close in June. Students are required to 
attend from 9 or 10 A M. to 4 or S P.M. daily, in addition to the 
time required m the evening for writing up their notes, &c. 
Candidates for these Studentihips must send in their applica- 
tions on Science Form No. 400, copies of which may be 
obtained on application to the Secretary of the Science and Art 
Department. F'or the courses in Biology and in Mechanics some 
power of drawing is essential, and no candidate wilt he ad. 
pnltted who cannot show (hat he hat acijuired sufficient power. 
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The following courses of instruction of Science Teachers In 
connection with the Science and Art Department will probably 
be organised this summer i. Chemistry, Inorganic, 2. Che- 
mistry. Organic, 4 weehs. commencing July 1, Prof, hranldand, 
KR.S. 3 Magnelimi anl !■ lectncity, 3 weeks, commtnung 
June 24, Prof Gulhiie, F RS 4 Heat and Light, 3 weeks, 
commencing July 17, Prof Guthrie, F R S. 5 Botany, 4 weeks, 
commencing June 24, Prof Thnclton Dyer. 6 Mechanic, 
4 weeks commencing June 25, Prof Goodeve 7 Geometrical 
Drawing, 3 weeks, commencing June 26, Prof Bradley Before 
definite arrangeiiienis can be made, however, it is necessary to 
know how many Teachers can and will take advantage of the 
courses , and therefore all Teachers who wish to altenil arc 
requiied to fill up and letuin a form (Science Form, No. 300), 
which may be obtained by applir.alion to bouth Kensington If 
move Teachers apply to attend tlian can be accommodated at 
any course, those will be select! d who have passed the highest 
examinations -in whicli the re.ult of the present May hxammi 
fion will be counted -and h.avc had the most successful classes 
The Teachers who arc selected, and who attend one or more of 
the courses, will receive 2nd class>ailway fare and 301 a week 
while m London 

In connection with St Jol.ii's College, Cambridge, there will 
be offered foi competition, in December 1873, an Lxhibilion of 
50/ per annum for proficiency in Natural *sciencc, the Lxhibiln.n 
to be tenable for three years in case the Exhibitioner have passed 
within two years the picvimis examination as requited for can- 
didates for honours , otheiwise the Exhibition to ceaio at the 
end of two years Candeiales will have a special examination 
in (1) C liemistry, iiuliiding pi iclical work m the laliora'oiy , (2) 
Physic, (vis .Electricity, Heat, Light), i?) Physiology. They will 
also have the opportunity of being examined m one or more of 
the following subjects (4) Geology , (5) Anatomy , (f>) 
Botany , provided that they give notice of the subjects m which 
they wish to be examined lour weeks piioi to the examination 
No candidate will he examined m more than three of these six 
subjects, whereof one at least must be chosen from the former 
group It IS the avish of the Ma.tcr and Seniors that excellence 
tn some single dep.artm!:tu should he specially regarded by the 
candidates 1 hey may also, if they think fit, offer themselves 
for examination m any of the classical or mathematical subjects. 
Candidates must send tlieii names to one of the tutors fouilcen 
days before the commtnccmcnt cf the examination. The tutors 
are the Rev S Parkinson, D 1) , Rev. T. G. Boiiney, B D , 
and J. E. Sandys, Esq , M A. 

I'ROM Piof, E. D. Cope we have received the description of 
two apparently new fosul mammalian forms from the Eocene of 
Wyoming, which he places among the Carnivora. Misonyn 
oli/iisuitiis forms, accoidmg to the author, a distinct family of the 
fissiped Carnivora, most closely related to the Canid.c, with 
weakly sectorial teeth, four of them bwng true molars (a marsu- 
pial character), and short, flattened, ungual phalanges in which 
there are no indications of collais for the reception of the nails 
themselves- Synoplotha mm tanms may be a Carnivore, but 
the claws were flat, and the scaphoid of the carpus did not 
anchylose with the lunare, which shows that it belongs to a more 
generalised type It must be remembered that Prof Marsh has 
described very similar (o'ms from the same strata. 

Messrs. Williams and Noroate have just issued the 
prospectus of a unique and most elaborate work by Mr Ilerbcit 
Spencer, consisting to a largo extent of the tabulated material 
which he has accumulated for his "rnnciplcs of Sociology." 
In preparation for the latter work, requiring as bases of induction 
large accumulations of data, fitly arranged for comparison, Mr. 
Herbert Spencer, some five years ago, commenced, the col- 


lection and organisation of facts presented by societies of 
different types, past and piesent Though this classified 
compilation of materials was entered upon slowly to facilitate 
his own work, yet, after having brought the mode of Gassifi. 
cation to a satufactory form, an 1 after having had some of the 
tallies filled up, the results appeared likely to be of such value 
that Me. Spcncci decided to have the undertaking executed 
with a view to publication the facts collected anil atranged 
for easy reference and comenicnt study of their relations, being 
so presented, apart from hypotheses, as to aid all students of 
Social Science In testing such conclusions as they have drawn 
and in drawing others The woik consists of three large divisions 
bach comprises a set of tables exhibiting the facts as abstracted 
and classified, and a mass of (juotations and abridged extracts, 
otherwise 'classified, on which the statements contained in the 
tables are based. The condensed statements, arranged after a 
iiiiifonn manner, give at one view, m eaeh talde or succession 
of tables, the phenomena of rll orders winch each society 
presents— constitute an account of its moiphology, its physiology, 
and (if 1 society having a known history) ils devclojmicnt On 
the other hand, the collected extracts, serving as authorities for 
the statements in the tables, arc (or rather will be, when the 
wmk IS complete) classified prim 11 ily according to the kinds of 
phenomena to which they refer, and secondaiily according to 
the societies exhibiting these pheromena, "o that c.ich kind ol 
jihcmonenon, as it is disjilaycd 111 all societies, may be sepa- 
rately studied with conveaience The three divisions, each 
thus constituted, compreheivl threo groups of societies — 
(I) So,u/,.s, (2) tWr.o/ -I- xliml o> Di- 

(i) CiviluJ Soaai.s-Auxiitoi Ml I’hmnxJmir Sevrnl 
sample tables have been sent Us, and as a specimen ol the civs i- 
fictory headings under which the immense arrsy of facts arc 
grouped, wc shall give those belonging to I able l\ of Divis'on 
I ("Uncivilised Races”), the Sandu ich Islanders, (.no of the 
Malayo-l’olynesian Races. First aiogiwn their Iii-'iguiiic !■ n- 
vironment (Climate, Suiface) , Organic Enviionmcnt (Vegetal, 
Animal), Sociological Environnunt (adjacent tribes), Physical, 
I'.motional, and In'cllectual Char.acto.s Then follow the tables, 
divided into Structural and bunctional, each of which 13 sub- 
divided into Operative and Regulative The S ructural Opetn- 
live IS again subdivided into Operative and Regulative j the 
Siructural Regulative is subdivide! into Politicd (Ciri/, [Do- 
mestic, (Manlal, I'llial), Public], Mtlihii)\ Lcclcjustical, and 
( crcnionial {MahUitijns, Piiiuial Kites, I mus «J Intel com le, 
I/n/'its and Ciislomi) Under 1' unctional, the Regulative is sub- 
divided into Sentiments (.Jut/uhi, Mont/), Ideas ('mpcntitions, 
Kiiauilcdgt), and Language , the Opei Uive into Processes {Dn- 
ttibuUon, Exchange, Piadiulwn, .iiti, h, tiling, &.c ), and Pio- 
ducts (/.aml-HotU, llahUattons, Ac, hod, iiothme;, ImpL- 
ments, IVcapoux, Products) Uiidci each final sub- 

division ample details arc given The value of such a work to 
all students of sociology, and of mankind generally, will be in- 
estimable. 

Sir JosiAH Mason, who has already built anJ endowed an 
orphanage at Eidmgton, near Birmingham, at a cost of more 
than aquartcrofa million, has now ai ranged to erect ami endow 
a Scientific College m Birmingham, for which will probably be 
expended at least an equal amount The ZrwrJ- gives llie follow- 
ing detaib • — During his long experience as a manufactuier, Mr 
Mason became deeply convuiced of the want of and iv.ccssi yfor 
"thorough systematic scientific mstruction, specially adapted to 
the practiwU, mechanical, and artistic requirements” of the 
Midlaad district, and to this want he has deteimiiicd to devote 
a poj^loB of IjU remaining properly to supply. Ihe mslitution 
IS to be called "Josiah Mason’s College," or "Josiili Mason’s 
College for the .'study of Practical Science ” Regular systematic 
instruction is to be given in mathematics, abstract and applied phy- 
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tics, both mathematical and experimental , chemiatry, theoretical, 
practical and applied; the natural sciences, especially geology and 
mineralogy, with their application to mines and metallurgy; 
botany, and zoology, with special application to manufactures ; 
and physiology, with special reference to the laws of health. 
The English, French, and German languages will also be taught 
The trustees have power to include mechanics and architectuie 
and all other subjects necessary to cany out the objects of the 
founder Mere literary educ.stion anti instruction are excluded, 
as well as all teaching of theology .intl subjects purely theo- 
logical. No principal, professor, teacher, or other officer of the 
college IS ever to be called upon to make any “declaration as to 
or submit to any test whatever of their religious or theological 
opinions,” nor ate these in any wise to he considered either as 
qualifications or disqualifications foi holding any office, fitness to 
give the instruction required being the sole and only test Pro- 
vision is also made for giving lectures and opening classes for 
popular or unsystematic instruction, at which the altendldlce 
shall be open to all persons, “ without distinction of age, class, 
creed, race, or sex ” The founder’s object being to pio- 
mote the prosperity of the raanufiiclures and industry of 
the country, especially of the two towns so frequently named, 
the college will be open to qualified persons of all classes who 
have to rely on science, art, or manufactures for a livali- 
hood, “especially the more intelligent youth of the middle 
class” Provision is also made, when the funds pcimil it, 
to piovide instruction for females as well as males The 
site selected for the college is m the centre of the town, and 
the land is therefore of the greatest value, and the generous 
founder has already laid out upw ards of ao,ooo/ on the site 
He has also conveyed landed property producing about 600/ a 
year, and there is a clause m the deed iii which he states it to 
be his intention to devote by his will additional funds fur the 
use of the college '1 be total amount of this noble enduument 
cannot, therefore, be positively stated, as it will, of course, depend 
upon circumstances. Lnotigh, however, has already been dohe 
to render the “ Josiah Mason College” one of the most princely 
gifts yet made to posterity m England by any of her w caltliy 

THt forthcoming number of Petermann’s .l/tt'/Znr/rtwi,,;/ will 
contain an interesting article compiled from the Australian 
papers, giving an account of a three months’ journey during 
August, September, and October of last year into the inteiiorof 
Australia, by Mr F.riiest Giles, accompanied by Messr.. Car- 
michael and Robinson They struck off from the route of the 
overland telegraph at Chambers’s Pillar, about 133" 55' E long , 
and *4° 53' S. lat , and journeyed in a north-west direction 
along Fmke Creek, traversing ground which has not hitherto 
been explored. They passed among long ranges of lulls, lying 
in an east and west direction, and varying in height from a few 
hundreds to 4,000 ft., though few of the heights are ajipa- 
reotlf above 1,000 ft At about the 24th parallel, m 133° N , 
they came upon multitudes of magnificent fan palms growing 
along the bed of the creek , they named the place the 
“ Glen of Palms.” Their journey in this direction extended to 
129* 55' W., and about 23* id h , the utter sterility of the regioh 
and the want of water compelling them to turn back It was 
only during the last few days, however, of their western journey 
that water became scarce. The most characteristic vegetation 
throughout was Spinifex , Casuarina was also of frequent occur- 
rence. Travelling for about too miles in a southern direction, 
the explorers Came upon an extensive salt marsh, apparently from 
Peterraann’s map upwards of too miles long and from 6 to 7 
miles broad ; Baron von Muller has named this Amadeus Lake. 
After slaying here for a few days, Giles and hw companions 
strock northwards for about 40 miles, and then south-eastwards, 
passing numerous creeks and a range of hills, “Gill Range,” 


and meeting the Finke again on November 16, not far from 
their stortuig point Altogetlier these plucky explorers travelled 
1,300 English miles, and have added considerably to our know- 
ledge of the mteiior of Australia 

Under the name of “Herbarium Mycologicum CEcouoml- 
cum,” F Baron Thmnen proposes to form a collection of those 
parasitic fungi which are injurious (including, also, any that are 
useful) in forestry, agnculluie, horticulture, or m any other 
branch of mdusliy The specimens of each species will be 
labelled with the scientific name, diagnosis, and any needful re- 
marks, and, wheie possible, will be sufficiently numerous for a 
i portion to be submitted to microscopic examination The col- 
lection will be issued in fasciculi of fifty species, at the price of 
three thalois each, and may be obtained of the collector, at 
Tejihtz, m liohemia 

We regret to learn that Mr Louis 1 ' rarer, at one time promi- 
nently conncctcu with the Zoological Society of London, author 
of the “ Zoologia 'lypica,” and n professional taxidermist of 
high repute, is suffering from destitntion, in his old age, in 
Biitish Columbia On Ajiril 7 last a coniinumcation was pie- 
sented before the meeting of the Academy of Sciences of San 
francisco on this subject by Mr Henry Edwards, one of the 
members, and an appeal foi assistance w'as made to the friends 
of science '1 his was answered by contiibutions on the part of 
several persons, but it is not stated to what extent. 

Thc anniversary meeting of the Royal Geogr.\phioal Society 
was held on Monday, Ste Henry Riwlmsoii in the chair bli 
lUrlle Frcre was elected I’lesident, and thc Earl of Derby, .Sir 
H Rnwlinson, .Sir R Alcock, and Admiul Richards, vice- 
presidents The letirmg president, in his valedictory nddress, 
reviewed at some length the progress of scientific exploration 
during the past year. 

Ai the special rcijucbt of Rear-Admiral .Saiidsi, the U.S 
Congress, nt Us last session, .allowed an appropriation for the 
purpose of completing and publishing the catalogue of southern 
stais, observed by Gilliss in 1850-52, and the work is now being 
put m the hands of computers for publication as soon as 
possible. 

A SLIOIIT shock of earthquake was felt on the morning of 
April 14, at Goitlparah, Assam 

Addj riONS to the Brighton Aquaiium during the past week . 
Smooth Hound {MiistUitf is) , Skate {/\'<ija fialis) , Gur- 
nards {Trtgla lyra) j John Dotec (ifmt Jaber) , .Scad, or Horse 
Mackerel (Tiaikuiiis trac/iuius] , Lump Icsh (Cyclopierus lum- 
pus), lurbot (/{/loinbus minimus) , Common Carp (Cypimiis 
carpto) i Gold and Silver ditto {Catasstus aiiratur) , Tench 
{ 7 iiica vulgiiri'). Herrings {Citipia /uit 1 iigiis) , Sharp nosed Eels 
[Angaillii vulgain) , .band-launce ( Imiiwdyta tiincea) ; Gar- 
fish (BAofU vulgar! 1) , Zoophytes, Acttnoloba tUanthus, I'ubu- 
larta ininnsa, Sirtiilaiia cupressma, Obeha gemculata, Pleura- 
braehta ptleus. 

The additions to the Zoological Sotiety’s Gardens daring the 
past week include two Cretan Ibexes {Capra ptcla), presented by 
Mr. T. B. Sandwith , a Macaque Monkey (Macacus cynomal- 
gus ) ; a Rhesus Monkey {M enthraeus) from India, and a 
Venrot Monkey (Crna/iMcrwr/n/awrAi) from South Africa, pre- 
sented by Mr. H. N Hewett , a dark-green Snake {Zamenis 
atmvtrens) and a four-lined Snake (Colubii juatlnlmeatus) from 
Malta, presented by Mr. C A. Wright , a plg-tailed Monkey 
{Macacus uemestnuus) from Java ; a Malabar Parrakeet {Palae- 
arms calmibouUs) from South India ; an ohve Weaver Bird 
{ffyphanlorms capetisis), from South Africa, purchased ; a Bra- 
zilian Tapir (young) (Taptrus Icrrcstns) from South America ; 
a Harpy Eagle [ 7 Arasac/us harpym) from South America, depo- 
sited , four vanegated Sheldrakes {Tadoma vartegata), and 
ibnr ruddy Sheldrakes ( T. rutila) hatched in the Gardens. 
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SCIENTIFIC SERIALS 

Poggcndorff's Annahn der Phys k UHd der Chemte No 3, 
JIiSm, — T his numlier commences with a paper by Dr Ouilemans 
jun-Von the influence of optically inactive soKenls on the roti- 
tory power of optically active substances. The author, employ- 
ing a Wild polaristrobometer and liiiic-light, experimented with 
cane-sugar, cinchonin, bruciii, phlortiiii, and other substances, 
with water, chloroform, alcohol, ether, &c , as solvents He 
unexpectedly found that the specific rotatory power of cinchonin 
m various mixi ures of alcohol and chloroform had not values 
entirely intermediate between those of cinchonin in either solvent 
separately (which are } 212° and } 228") It rises to a maxi- 
mum of ovei f 237° m a mixture of 10 per rent alcohol and 
90 per cent chlorolorm. He further compared the influence of 
different solvents on the specific rotatory power of active sub- 
stances, with then solvent action, and he considers the greater 
values of the former property correspond with a greater solu- 
bility of the active substance The numerical results are given 
m lull —Julius Thomsen continues his “ 1 hcrmochemische 
Untersuchungen," examining, m this paper, the alTnmies ol 
the constituents of water, of sulphuretted hydrogen, ol 
ammonia, and of catburetted hydrogen. He finds that while 
there is development of heat m the formation of marsh gas, 
there is absorption in the formation of ethylene and acetylene, 
from carbon and hydrogen. The author gives a >huml of re- 
sults from the senes of researches here terminated (the affinity of 
hydtogen to the metalloids), which presents some points of con 
stderable interest —In the next paper Prof. Lubimoll of Moscow 
calls attention to an error current in most text books on physics 
The field of view in a Galilean telescope is stated to depend on 
the size of pupil of the observer’s eye, and to be measuiabic by 
the angle under which this will appe.ir from the centre of the 
object-glass This, he says, gives a value five or six times 
smaller than the actual, which is directly dependent on the sue 
of aperture of the object-glass He explains and illustrates his 
new theory at some length — F Kudorflf contributes the first 
part of a paper on the solubility ol saline mixtures, and led 
ketteler continues his mathematical inquiry into the influence of 
astronomical motions on optical phenomena — Among the ex- 
tracted papers may be specified those by Fdliind on galvanic rc- 
sirtnnce, by Braun on direct photography of the solar protube- 
rances, and by Baumhauer on hygrometry m meteorological 
observatories. 

Dir Naturp! scho for April 1873, contains a larM amount of 
varied and interesting scientific matter In Physics and 
Chemistry, there are short accounts of M Jamm’s researches on 
condensation of magnetism. Dr Mayer’s on measurement of 
sound, M Cornu's new method of determining the velocity of 
light, Herr Feddersen’s paper on thermo diffusion of gases, Herr 
Nasse’s on the nitrogen in albumenoids, Clerk-Maxwell’s 
lecture on action at a distance, &o Herr Nasse finds that, m 
the albumen-molecule, one portion of the nitrogen is combine<l 
loosely, another much more intimately, and he rets himself to 
determine the proportion of looscly-combincd to the eiitiie 
nitrogen-contents, m various albuminous substances. His obser- 
vations have an important physiological bearing In biology 
proper, we may note a paper giving the results of Herr 
Stohmann’s recent study on animal nutrition. This author en- 
deavours to formulate mathematically the digestibility of food 
stulTs P. hccchi’s recent communication on the solar pro- 
tuberances and spots is given, and- tJicre is a meteorological 
paper on the temperature of air in woods and m the open, de- 
scribing experiments by Herr Ebermayer We may further tall 
attention to a note on Baranetzky’s experiments on the period 
icity of outflow of sap in plants, a phenomenon he finds based 
on the periodical action of light. Geology, gei^raphy, 
technology, &c, are also represented in this setial, and the 
weekly " Klemere Mittheilungen” furnish a number of well- 
selected scientific data 


SOCIETIES AND ACADEMIES 

London 

Geological Society, May 14.— Mr. Joseph Prestwlcb, F.R.S., 
vice-president, in the chair— The following communications 
■were read — “ On the genus Palmcoryne, Duncan and Jenkins, 
and Its affinities,” by Prof. P. Martm Duncan, F.R.S.— In this 
paper the author referred to certain minute fossils from the Car- 
ooikiferouf rock* of Scotland, described by himself aod Mr. 


Jenkins m a paper read before the Roy.il Society, as belonging 
to the Hydroidn, and most nearly resembling the recint genus 
Ptmena, Wright He stated that numerous speemuna since 
rcieived threw some further light on the naliircof these fossils, 
and showed especially that in all probability the ba-e is not 
really cellular, but that the cellular appearance is pnxluced by 
the giowth of the real base of the polype over the cells of the 
A «<!*•///» on which it grows —“Notes on Structure mthcCh.alk 
of the Yorkshire Wolds,’ by Mr J K Mortimer — In this 
paper the author dcsciibed a peculiar structure observable in 
chalk from York-shire and cisesvbere, giving it a striated appear- 
intc This structure had been .ascribed by Dr Mackie and 
others to sbckensides The author adduced reasons for doubt- 
ing the mechanical origin of these slriaiions, and argued that 
they are of an organic nature He ascribed them to corals, and 
remarked that similar strim occur m nil limestone formations — 
” On Platysta^um selnociphalum and Paheospmax pttsrus, 
Lgerton,” by Sir 1 ’ dc M Grey-Lgerton, Bart , M P , F R S. 
— The two species of fossil I'ishes noticed in this paper were 
desenbed by the author m the I3lh Decade of the Memoirs of 
the Geoli^cal Survey, pnhlislied m 1872 They arc both from 
the Lias of Lyme Rcgis He now described some new specimens 
which add to our knowledge of then ch.iracters An example of 
Plalysiagum shows the position of the dorsal fin, which is placed 
\try far back, ocaipying a place opposite to the interval between 
the Ventral and anal fins, and the form of the trunk, which is 
of nearly uniform depth from the occiput to the b.asc of llie 
dors*! fin The structure of the dorsal fin was described in 
detail The new specimen of Pala-ospittax ptisais shows espe- 
cnlly the position of the second dorsal spine, which n placed 
over the Soth vertAra, the first being on the tOlli, the lisli thus 
most nearly approaching the existing CtshacioH, which it also 
ri sembles in its dentition In other respects it seemed to be most 
dearly allied to Acanthias — “On a new genus of bilurian Aste- 
rrd.v,” by Mr 1 homas Wright, F R S E — The specimen 
dc'cribed showed the outline of a small Starfish, with a large 
disc and short rays, m a slab of Wenlock I imeslone from Dud- 
hy The outline of the ten rays was desenbed as marked 
nut by the border of small tiiangnlar spines, the other plates of 
the disc and rays being absent Each ray was terminated by a 
siemlike multiarticulate process as long as the ray, from towards 
ih* extremity of which spring slender lateral processes, giving it 
•i tufted appearance This Starfish, which is in the collection of 
Dr Grindrod, is named by the author Tiuhotasltr plumiformis. 

iifoological Society, May 20 —Dr F Hamilton, Mce-pre- 
sulent, in ihe chair — Lord Aithur Russell exhibited specimens 
of, and made remarks upon, the different varieties of the Carp 
(Lyprmus carpto) cultivated m the German fish-ponds — Mr. 
Sclater offered some remarks upon the most interesting animals 
observed in the Gardens of some of the continental Zoological 
Societies which he had lately visited —Dr F, Hamilton read a 
note confirmatory of the extraordinary fecundity of the Chinese 
Water-Deer (//3'<A(i/<)/,r i»rz-;w) —Mr. H E Dresser exhibiterl 
some rare birds from the Ural, amongst which were the .Smew 
albiUut) in down, nestlings of the Rustic Bunting (Fm- 
knsa rustua) and several specimens of Lilljcborg’s 'xaheana 
mitiimtaslrtt, which last he believed to be identic.il with Aircir- 
p/ului dumetorum of India —.Sir Victor Brooke, Bart , read a 
piper on the AtrUan Buif.iloes, which he consnJerid might be 
icdiiccd into two species, Bnbalui coffer and Bubolus pumilH\, 
(If these the latter exhibited two vaiieties m the western and 
eastern points of its range, while the former appeared to extend 
fiom the Cape up the eastern coast to Abyssinia wiihoiit any 
material variation. — Mr St George Mivait, F R S , read a 
memoir on , Ckeitogalnts, and other Lemurine forms, 

to which were appended remaiks on the Zoo'ogical rank of the 
Bemuroidea in the natural system — Messrs Sclatcr and balvm 
communicated a paper on some Venezuelan Birds collected by 
Mr James M Spence, amongst which were exam(jles of two 
s|)ccles believed to be new to science, and proposed to be called 
Ijxhmtai corona and Cryplurus ctrvtmr'entns — A communica- 
tion wras read from Mr K. Swlnhoe, on the White Siork of 
Japan, which he referred to a species different from the Ctcenta 
aikani Europe, and proposed to call C hoyiiam — Mr H. E 
Dresser read some notes on certain oriental speacs of Eagles 
(Afmlm}. 

Royal {horticultural Society, May 16. — General meeting, 
— VlsccHmt 1^17, M.P., president, in the chalr.—The resigna- 
tion of the Assistant-Secretary was announced.— The Rev M. 

J Bakeley, who wa» then called to the chair, commented on the 
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plants of iaterost txhlbited. He called atteation to spedlhenit 
of Cyhstts Adami, believed to be a graft-hybrid, which betOri 
upon the same branches, besides its own proper mtermodWe 
flowers, the 'dissociated very distinct flowers of its parentt — 
TiUatidsta lonatilha and a large flowering specimen of C^icof 
revoMa were also alluded to < 

Scientific Committee .—Ur T 11 Hooker, f R S, C.D , lathe 
chair. — Mr. Anderson-Henry sent cuttings from black currant 
bushes, the buds of which were swollen to an unusual size, bat 
abortive This was due to the presence of a four-l^ed aca^td, 
similar to those on lime and hazel. In gardens near Greenock 
it was scnously aflecling the cultivation of the fruit ; it is be- 
lieved there to have been mmorted with plemts obtained from 
the Low Countries — A letter from Mr Andrew Murray to Mr. 
Herkeley was read, dated Salt 1 ake City He sent an Osctlla~ 
fona, which he had found in a hot sulphuiettcd spring, also 
specimens of a Ninlot, with very latge-ctlled chums, which 
blackened the stones in the biooks. — Dr Masters called atten* 
tion to a mode of propagating the vine described by M. Rivlhre 
Cuttings were planted veiticallyin the ground m the wpng, 
the uppermost bud being completely covered with 3 to 4 mches 


' Royal Society, May 19. —Memoir on th* placeiitation of 
the sloths, by Prof Turner After refeinng to the absence of 
any definite information on this subject in anatomical literature, 
the authoi desenbed his dissection of the gravid uterus cf a 
specimen of that species of two-toed sloth, which Petenf has 
named CMof/iiis Iloffmanm, His specimen was perfectly fresh 
when It came into his possession, and he hud succeeded in 
obtaining satisfactory injections iioth of tjieToetal and maternal 
systems of blood-vessels Ills dissections have led to the 
following conclusions . — The placenta of the sloth is not coty- 
ledonary, in the sense in which the term is enployed to express 
the non-dcciduate jdaointn sub divided Into distinct and 
scattered m uses, as m the ruminants. In the fullest sense of the 
word It IS a decidimle placenia If the inference which has 
been drawn from .Sharpey’s observabons on the placenta m 
Mams, VIZ that it is #011 decidinite, be correct, then it is clear, 
if any value is to be attached to the placental system of classifi- 
cation, that the scaly ant-eaters can no long be rcgiouped ateng 
with the sloths in the order Ldentata, which order must theri^e 
be broken up. The memoir concluded with some remarks on 
the aflinities, as tegaids their placental form and structure, of the 
sloths to the other deciduate mammals. 


Paris 

Academy of Sciences, May 19 — M de Quatrefages, 
president, in the chair — The following pajiers were read — A 
note on solar cyclones, with an answer, by S Respighi to M. 
Vicaire and Father Secchi, by M I aye M. Vicairc m his late 

critique on M Faye’s solar spot theory had a.sked how that 
author could compaie the barometric depressions m terrestrial 
cyclones which only amount to a lew millimetres of mcr..ury with 
the enormous lowerings of the chromosphere which ought to take 
place on the solar sjiots but which are inadmissible M Faye 
now replied that these depiessions are fails long and carefully 
observed by Respighi, and quoted a letter (rom him on the aub- 
jeet. Wiih regard to Secchi’s assertion that Rcsi>ighi had lieen 
deceived by the small size of Ins telescope (4i inches aperture) 
he pronounced the objection utterly invalid, for, whatever might 
be the shortcomings of the telescope as regards minute details, it 
could never make the chromosjihere appear very low where it 
:ry high, — Note on the rnechantcal properties of 
5, byM Ire5ca.—Hydrologicstndie8of the Seme 
iltural ajppUcalions, by M, Bdgrand — On ^ 
;he substrattim in the distribution of rock hcheO% 
—New observations on metallic deposits on zme, 
&c, and a new heliographic procesJ, by M C. Oourdon,— 
On an electro-diapason oi continuous movement, by M E. 
Mercodier.— On an electro-dynamic experiment, by MM. G. 

Plantd and Alf Niaudet-Breguet On the action of dry 

ammonia gas on ammonic nitrate, by M, F. M. Raoult 
The author found that the hquid produced by the action 
vanes in composition with the temperature. At - 10“ C., 100 
grammes of the nitrate absorb 42 '50 grammes of the gas, this 
gradually diminishes as the temperature rises until at u. 29“ 20*9 
grm. only ate retained and the product is solid, at 79" only 
o’igrm. of NHj remain.— On certam pecuharities observed in 
speetrum researches, by M Lecoq de Boisbaudran.— On the 
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preparation and properties of oxymaldc acid, by M E. Bour- 
goin, — On the acid derivatives of napthylamine, by M. D. 
Tommosi.— On the different propylenic chlorides. A classifi- 
cation of the absorption-bands of chlorophyll; occidental 
bands, by M J. Chautard. The author so calls the bands 
produced by the action of acids, alkalies, or other re-agents 
npon normal chlorophyll —Observations on the regiflation of 
the magnetic compass, by M Caspari — Experimental Re- 
searches on the mflueuce of barometric changes on life, tenth 
note, by M P. Bert — Mmeralogical detenmnations of the tme 
meteoric irons (Holosidkes) in the Museum, by M. .Stan. 
Meunicr Dur mg the meeting an election to the vacant seat of 
the late M. le Comte Jaubert (Academccien hbre) took place. 
M de laGourneiie obtained 44; M Br^guet, 9 , M Sedlllot, 
5 , M Jacqmin, 2 , and M. du Moncel, 1 vote M. de la 
Goumene was accordingly declared elected. 
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CONDENSED MILK 

T he importance of milk as an article of diet is so 
great that anything offered as a substitute for it, 
or that renders it more available as food, demands atten- 
tion. The composition of cow's milk is so nearly like 
woman’s milk that the addition of a little water and sugar 
may be said to convert the one into the other , hence the 
practice of givmg cow’s milk to young children, and 
making it a substantial article of their diet long after they 
have cut their teeth and are able to masticate bread 
and meat. No inconsiderable quantity of milk is also 
consumed by adults, and its nutritive effect is not ex- 
ceeded by any article of diet, as it contains all the consii 
tuents that are necessary to the perfect nutrition of the 
human body. 

There arc, however, scvei.al drawbacks m the ii^e of 
cow’s milk which dimmish us utility, limit its use, and 
sometimes render it dangerous. One of the great draw- 
backs in milk IS Its liability to decomposition The sugar 
It contains becomes acid, the caserne separates in the 
form of curd, and a fermentation ensues which renders it 
unpleasant and sometimes even d.angerous as an article 
of diet. The latter effect is seen more particularly in 
young children. During the summer months they sutler 
extensively from diarrhma, and there is little doubt that this 
IS largely due to the acidity of the milk which is given to 
them. Milk bought in the morning in London is fre- 
quently unfit to boused in the evening for the diet of 
infants. These changes in milk are hastened by the pre- 
sent system of bringing milk to London from a distance 
m cans, by which means it is shaken, and its tendency to 
change hastened 

Another drawback in the use of milk is its liability to 
adulteration. Unfortunately the agent by which milk is 
adulterated, is easily accessible and can be detected with 
great difficulty. We cannot instruct cooks and poor 
people in the use of lactometers and hydrometers by 
which the learned test milk moreover, the natural 
liability of milk to vary is very great Thus the quan- 
tity of cream in milk received by the Aylesbury Con- 
densed Milk Company varies from 9 to 17 per cent 
Dr. Hassell states that the cream given by the milk of a 
cow, the milk of which he personally inspected, was but 
4^ per cent. Although then all milk containing less than 
9 per cent, of cream may be suspected of adulteration, yet 
it may happen that a milk containing but 4J per cent, 
may be rehlly not adulterated with water at all 
This varying quantity of cream also shows that even 
when milk is not adulterated it is liable to great varia- 
tions in the quantity of cream which may be taken as 
the measure of its usefulness as an article of food. 

Many attempts have been made to overcome these 
objections to the use of milk, and from time to time pre- 
parations of it have been sold by which freedom from 
acidity and adulteration are secured. The most available 
of these preparations have been those that submitted the 
ntilk to a process of evaporation by which more or less 
of the water naturally contained in milk is got rid of. By 
these processes the nutritive constituents of the milk are 
No. 188— VoL, VIlI. 


retained ; the preparation keeps for some time, is easily 
conveyed from place to place, and by the addition of 
water milk, so to speak, is readily manufactured. None 
, of these preparations, however, seemed to succeed till a 
process for making what is called “ Condensed Milk ” was 
introduced. Whether America or Europe has the honour 
of the invention we need not dispute here. It is now 
made m this country by thousands of gallons daily, and 
Its manufacture may be witnessed on a large scale at 
Aylesbury. 

Although the process of evaporating milk may be 
regarded as an exceedingly simple one, the attempt to 
carry it out at Aylesbury on a large scale has developed 
a complicated machinery m which steam power is exten- 
sively used , 200 persons arc employed, and the milk 
of 1,200 cows, each yielding 14 quarts, is daily eva- 
porated The milk used is brought from farms in the 
neighbourhood in ordinary tin cans Each can before U 
is sent to the factory is carefully tested by the taste and 
smell and the lactometer. Any doubtful specimens are 
set aside for re examination or rejection. The milk is 
then passed into a vacuum pan, and the vapour thus pro- 
duced IS earned off and condensed and thrown away. 
When the milk has acquired a proper consistence it is 
mixed with sugar. This addition of sugar is the dis- 
tinguishing feature of the condensed milk process. After 
this the milk is still further condensed till it reaches 
the required consistence, and is run off into the little 
tin cans which are so well known. The whole of 
these operations are carried out wiib a regard for 
cleanliness, which would look almost fastidious if it 
were not known that a single particle of decomposing 
milk allowed to get into the receiving pans might destroy 
the whole m.tss. Every can is returned thoroughly 
cleansed to the farmer who sends it, having been hrst 
submitted to hot water, then to a jet of steam, and then 
rinsed out by a jet of cold water. 

The condensed milk thus prepared is of a semi-liquid 
consistence, .and can be taken out of a jar with a spoon, 
bevcral analyses of this milk have been made. The late 
Baron Liebig found that it contained — 

Water . ... 22 44 

Solids 77 56 



The Lantct has more recently published the following 
inalysis . — 

Mouture 2j'lo 

Butter .... 11^3 

Caserne. . . . 17 

Milk sugar . . . . 16 ‘24 

Cane Sagai . , , . 2946 
' Ash . . . , “ . 2 30 



From these analyses it will at once be seen that the 
only perceptible difierence between condensed tmik and 
erdmary milk is that the former contains more sugar 
and less Water than the latter. Both these things are 
necessary fer attaining the objects for which condensed 
ipdk is immufaccured. The diminution of the bulk of the 
87 percent, in ordinary milk to 25 per cent in 
th^ qoMensed secures diminution of the bulk of the nailk, 
and tbas renders transportation comparatively wy. The 
co&dehtednfllk is eanly converted to the condition of ordi- 
o. 
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naiy milk by tbe addition of either cold or hot water. 
The addition of the sugar is found to be necessary, in. 
order to enable the other constituents to resist decompo- 
sition. Milk will keep any length of time when entirely 
desiccated, but by the process of drying entirely the milk ' 
loses its flavour and many of its properties. The senii- 
h^uid condition of condensed milk prevents these changes, 
but in this state it is liable to decompose , hence the 
necessity of additional sugar. 

The question arises as to whether this added sugar m 
any way interferes with the quality of the milk m its rela- 
tion to the diet of infants or invalids. In comparing 
human milk with cows’ milk, we find that the latter con- 
tains more caserne and less sugar than the former. 
Hence, when given to children it is customary to add a 
little water and a little sugar to make it hke mother’s milk. 
This object is really effected by the addition of cane 
sugar to the condensed milk, and it may therefore be 
unhesitatingly employed in the nursery as a substitute for 
ordinary cows’ milk. 

After a personal inspection of the Aylesbury manufac- 
tory, and a full consideration of the whole subject, we arc 
quite prepared to say that where good fresh cows’ milk is 
unattainable, as it is almost practically so m our large 
towns, there is no substitute for it equal to condensed 
milk. Nor is this a matter of theory , hundreds of gal- 
Ions are being used every day m London, and most of it' 
under the direction of experienced medical men. One 
medical man assures us that he has a healthy, fine-grown 
child of ten months that has never t.iken anything but 
condensed milk. 

As the diet of invalids, it may m some cases require 
watching when the action of sugar is injurious to the 
system . but in these cases milk should be altogether 
interdicted 

It is to be hoped that no disadv<antage m the use of 
this agent his been overlooked, as the advantages of its 
use are so many and so obvious. It presents a pure form 
of milk m a condition in which it may be kept for any 
length of time, and is not injured by removal It is 
always at hand ni^ht and day, and by the addition of 
cold or hot water can be converted into nutritious and 
wholesome food. E. Lankssier 

THE PHYSIOLOGY OF MAN 
The Ph)stolof'y of Man. By Austin Flint, Jun , M.D. 

Pp. 47a (New York D. Appleton and Co., 1872 ) 

W E have already had to speak in terms of high com- 
mendation of Dr. Flint’s comprehensive treatise 
on human physiology, as being written m a clear, methodi- 
cal, and judicial style, the statements made being care- 
fully weighed, and in most instances supported, by the 
best, if not the most numerous, authorities ; whilst the 
author has in many parts enriched it with the results 
his own important researches. The present, which con- 
stitutes the fourth volume of the work, is no exception to 
our remarks. It is occupied with the consideration of 
the nervous system, excluding the special senses, and 
gives a very complete account of that diflicuU and ex- 
tensiiw section of physiology, the study of which haS 
engs^ged the attention of so many of the best workers in 


^ civilised countries during the past twenty years. Dr. 
idint commences by a short risumi of the principal facts 
that have recently been made out in regard to the struc- 
ture of the nerve-centres and cords, and the mode of 
termination of the nerves in muscle, gland, and skin ; 
entering into the subject perhaps as far as is necessary in 
"a strictly physiological work, the author taking Schultze’s 
article m the recently published “ Handbook of Histo- 
logy” of Strieker, Kolliker, and Robin as his guides. 
The first chapter concludes with an account of the recent 
observations of Voit on the regeneration of the cerebral 
hemispheres after their ablation, which show that a large 
portion of these bodies may be reproduced, and that the 
organ may recover its functions to no very inconsiderable 
extent. 

The second chapter deals with the general functions of 
the motor and sensory nerves, and gives a very fair account 
of fhe history of the discovery of the difference in the func- 
tion of the anterior and the posterior roots, due promi- 
tnence being given to the claims of Walker, Mayo, and 
especially of Majendie In speaking of the recurrent 
sensibility of the anterior roots, Dr I'lint is not satisfied 
with Brown- Sdquard’s explanation that it results from 
the compression of sensory nerves distributed to the 
muscles during the spasm caused by the irritation of the 
anterior roots , but inclines to Majendie’s and Bernard’s 
opinion that there are actually recurrent sensory nerves 
in the anterior roots, on the ground that the pain is some- 
times apparently severe when the cramps are slight. 
The relations of the nervous system to electricity, and 
the rapidity of nerve conduction, with the means of esti- 
mating It, are well and correctly given. 

The cranial nerves are next considered In this section 
wc think the author fails m his account of the deep 
ori-pn of e.ich nerve. He does not appear to have heard 
of or seen the papers of Lockhart Clarke contained in the 
Philosophical Trans.ictions (1858-67). Yet these contain 
by very far the most minute and the most accurate de- 
scriptions hitherto published on these points, and the 
importance of their relations to pathology would have 
fully justified more elaborate details Thus, to take one 
point only, whilst speaking of the deep origin of the sen- 
sory root of the fifth pair of nerves, he makes no allusion 
to the very interesting facts desciibed by Clarke of the 
internal connection of this root with the vagus and glos- 
sopharyngeal nerves m the grey tubercle, or caput cornu 
postenoris , of the connection of its motor root with the 
glossopharyngeal nucleus and the fibres of that nerve, 
and with the fasciculus teres , or, finally, of the connec- 
tion of the sensory root with the nucleus of the third 
through the intermediation of the grey tubercle, into 
which the sensory root penetrates. On the other hand, 
his account of the functions of the various nerves and 
thcii branches is given extremely well ; the account of 
the chorda tympani, for example, being excellent ; and 
the conclusion at which Dr. Flint has arrived, namely 
that It IS a nerve of gustation, as well as a motor Or 
stimulant 'nerve for the submaxillary gland, being fidly 
tx>rae out by Lussana’s observations recently published 
in Brown-Sdquard’s journal, and which, at the time Dr. ' 
Flint wrote, \had not appear^. A very long section com- 
measurate with its importance 1$ devoted to the pneuino- 
gastric nerves, the action of which on the bear^ lovy^ 



ytm 5, 1873] 


NATURE 


99 


Iwtgf, and stomach is given, with full reference to their 
remarkable inhibitory and depressing powers. 

In the description of the anatomy of the spinal cord. 
Dr. Flint takes Gerlach’s article in Strieker’s Handbook as 
his guide, and gives the following as the results of his 
own experiments, and those of others which he regards 
as most reliable. “ The gray substance is probably in- 
excitable and insensible under direct stimulus. The 
antero-lateral columns are insensible, but are excitable 
both on the surface and in their substance, re. direct 
stimulation will produce convulsive movements m certain 
muscles, which movements are not reflex and are not 
attended with pain. The lateral columns are less ex- 
citable than the anterior columns. The surface at least 
of the posterior columns is very sensitive, especially near 
the posterior roots of the nerves. The deep portions of 
the posterior columns are probably insensible, except very 
near the origin of the nerves” Dr Flint then proceeds 
to describe the functions of the grey matter, and of the 
several columns of the white, explaining and adopting 
the views generally accepted The posterior while 
colunms he regards, with Todd, as containing fibres 
acting as commissures between the several segments of 
the cord. 

The functions of the cerebrum are very briefly given, 
indeed, except in regard to language they are not given 
at all, and for a reason that scarcely aijpears satisfactory, 
viz. that though their consideration is properly a part of 
physiology, the range of the subject is so extensive, that 
it is only treated of exhaustively in special treatises on 
mental physiology. This is much to be regretted, as we 
feel sure that if Dr. Flint had attempted it, he would have 
succeeded in giving a very interesting section upon it 
The cerebellum he regards as the co-ordinator of the 
muscular movements, and he has collected many patho* 
logical cases in support of his view The last cbapteis 
are devoted to the sympathetic nerve and to sleep. The 
account of the sympathetic system enters freely into the 
consideration of the vaso-motor and trophic nerves. 
Upon the whole, this volume of Dr. Flint’s woik may be 
regarded as a valuable accession to physiological litera- 
ture, and as giving the results of modern research with 
such fulness, combined with accuracy, that the ordinary 
student will not require to look beyond its pages for any 
information on this imporiaat subject of medical know- 
ledge. We look forward with much interest to the 
next volume on the “ Special Senses,” which the author 
assures us is nearly ready. 


CLODD'S “ CHILDHOOD OF THE WORLD ” 
The Childhood of the World a Simple Account oj Man 
in Early Times By Edward Clodd, F.R.A.S. (London 
Macmillan and Co.) 

T his genial little volume is a child’s book as to short- 
ness, cheapness, and simplicity of style, though the 
author reasonably hopes that older people will use it as a 
source of information not popularly accessible elsewhere 
as to the life of Primitive Man and its relation, to our 
own. In brief chapters he states the principal points of 
ihe modem science of civilisation, discussing the con- 
dition of Praritistoric savages, the early use of stone 
fnl{fldinettts and the Introduaion of metals, the discovery 


of other useful arts, the evolution of language, the inven- 
tion of writing, &c. Having laid down this as a founda- 
tion, he then proceeds to his mam purpose, that of 
explaining the successive phases of man’s belief, the 
working of inventive fancy in mythic legend, the rudi- 
mentary ideas of the lower races as to souls and their 
existence in a future state, the nature of deities, and the 
meaning of the worship offered to them by prayer and 
sacrifice. Examining the religions of the less cultivated 
races of the world, he passes through them to arrive at 
doctrines which, regarding them as highest and surest, 
he turns all his gift of earnest eloquence to teach This 
hook, if the time has come for the public to take to it, 
will have a certain effect in the world. It is not a mere 
compilation from the authois mentioned in the preface, 
but takes its own ground and stands by and for itself. 
Mr. Clodd has thought out his philosophy of life, and 
used his best skill to bring it into the range of a child’s 
view. Why, indeed, should not children be taught their 
elementary philosophy of nature at the modern level ? 
Why should they not begin to shape their lives by the 
best theory of the woild, and their own place and duty m 
It, which their parents can accept ’ 1 houghtful children 
will take in most of the facts Mr. Clodd works on, and 
his ideas will open many doors in their minds, leading 
into regions to be more fully explored years later Much 
of the book, it is true, is beyond a child’s unhclped 
understanding , not that the words are too hard, but that 
the ideas are. Its story is anything but “ a tale of little 
mc.amng tho’ the words be strong,” its simple Ian- 
guage has often to convey thoughts too abstraa for easy 
assimilation. Yet there is no harm in this, for the best 
children’s books are those which in part engrave know> 
ledge on their minds with finished accuracy, and in part 
only stamp roughly impressions which will; take their 
sh.irper lines another time 

The world is growing daily more alive to the fact that 
tlie history of man and man’s ideas, with all the problems 
of belief and duty which can be tightly treated on a his- 
torical basis, have been shifted into new places and 
.iltered into new forms by the modern sciences of the 
World and Man. At this present lime there are num- 
bers of parents and teachers to whose views such a 
modem “ Rcligio Medici ” as Mr Clodd offers is con- 
genial, and who distinctly want a book like his to teach 
out of The need is all the moie felt, because so many of 
the topics treated are among those where both theology and 
science put forward claims to speak with authority, while 
the adjustment of these claims has been mostly attempted 
by the class of writers who may be called “ reconcilers.” 
But educated people now distrust the method of these 
writers as vitiated by foregone conclusion, and it is more 
and more felt that the great problems of humanity must 
be dealt with by men who do not shape their evidence, 
but let their evidence shape them Mr Clodd, at any 
rate, is no “ reconciler ’ It is evident that his religious 
feeling has come into real union with his positive know- 
ledge, and t^t this act of mental chemistry has gene- 
rated doctrines which are at once his theology and his 
philosophy. These doctrines it is not the office of this 
journal to didewsS nor, considering how far Mr. Clodd 
adopts (of course with due acknowledgment) evidence 
and theories from the heavier volumes of technical ethno- 
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logiitf, my own included, would it be convenient for m« 
to enter into detailed argument on his ethnology. I need 
only mention as points to which exception is hkely to hil 
taken, Mr. Clodd’s easy passing over of the really serious 
difficulty, what became of the bones of the Drift-men and 
Cave-men, and his too confident expressions as to the first 
habitat of man, and the Origin of Languages. This said, 
what is ieft for me is simply to announce his work, help- 
ing to make it known to the class of readers who are 
waiting for it. E. B Tylor 


OUR BOOK SHELF 

Notes on Naiutal Philosophy, By G. F Rodwcll, 
F R A S., FCS, Lecturer on Natuial Philosophy m 
Guy’s Hospital and Science Master in Marlborough 
College (London . J. and A. Churchill, 1873) 

This useful little work is an enlargement of Notca 
vhich the author had prepared for the students attending 
his lectures at Guy’s Hospital The title is perhaps a 
little too wide, as the book contains no reference to 
Sound and but a scanty treatment of Light, polarisation, 
for example, being not even mentioned 1 hese omissions 
are explained in the preface as caused by the adaptation 
of the notes to the “Preliminary Scientific” P!xamination 
at the London University. We are quite sure, however, 
the author will agree with us that students for this exami- 
nation will have to supplement their reading by some 
rather stiflfer work than wc find here As an inlroiiuclory 
text-book for this examination it is quite the best we have 
teen, the author having carefully avoided that atrocious 
system of giving candidates only just such knowledge at 
may help them to scrape through an examination. The 
evidence of conscientious labour which 1$ conspicuous 
throughout the book makes us the mote regret the incom- 
pleteness of these Notes liven of the subjects treated it 
IS obvious that in 160 pages, only the barest outlines of 
natural philosophy can be given The “ Notes ” therefore 
chiefly consist of lucid and concise definitions, and every- 
where bristle with the derivations of scientific terms. To 
this latter point the author lias devoted mur h labour and 
thereby done good service to science, though on the other 
hand we cannot help thinking Mr. Rodwell runs a fair 
chance of being accused of pedantry by his freeiuent use 
if Latin quotations. One or two little points needing 
correction catch our eye. Fig. 18 is printed upside down; 
amidst all the derivations we do not see the meaning of 
the terms given to different thermometric scales ; here as 
in some other books cobalt is erroneously stated to be 
attracted to a magnet even at the highest temperature. 
As this seems to be a frequent error we will give 
Faraday’s own words on this matter, they are to be 
found on the very last page of his “ Experimental Re- 
searches in Electricity.” “ By greater elevation (of tem- 
perature) nickel first loses its distinctive power at about 
035° F., then iron at a moderate red heat, and cobalt at ! 
a far higher temperature than either, near the melting- 
point of copper.” There cannot be a doubt that tins 
little book will be of use to science teachers and science 
students. 

Transactions of ike Norfolk and Norwich Naturalist/ 
Society, for 1872-73. (Norwich 1873.) 

This little volume contains some excellent papers. The 
president. Dr. Beverley, in his address, suggests, rightly, 
we think, that membmof such societies ought, in thw 
researches and papers, never to lose sight of the views 
and. opinions usually associated with the name of Dat^n, 
and very justly says that “the origm of species, the 


theory of evolutiouj and other Darwinian doctrines, can- 
not be proved or disproved by newspaper controversy or 
theological discussion ” The first paper is by Mr. Howard 
Saunders, F.Z.S., on the Ornithology of Spain, which is 
followed by a short paper on Vanessa Antiopa, by Mr. C. 
G. Barrett This is followed by a long, carefully com- 
piled, and well illustrated list of the Fungi of Norfolk, by 
Mr C. B. Plowright, M R C S. The president, Dr. 
Beverley, also contributes a paper on the edible fungi of 
Norfolk, in which he draws attention to the great value 
of this much neglected source of nutritive food. There 
is an interesting paper on the Ot er, by Mr. T. Southwe’l, 
F,Z S The two last papers are, one on the “ Wild Birds’ 
Protection Act,” by Mr H. Stevenson, F.Z.S., in which 
he points out the many obvious holes in the Act and 
adds a list of “ wild birds,” containing the most common 
provincial names by which they are known m England 
and Scotland ; and Notes on the Mammalia of Norfolk, 
by Mr. T Southwell This society deserves the greatest 
credit for the important work its members arc doing. 
They arc making a praiseworthy, and so far a successful 
effort, to publish a fauna and flora of Norfolk. Already 
there have been prepared a list of the Mammalia ana 
Reptilia, the Land, Freshwater, and Marine Shells, and, 
as we have above said, a list of the fungi These will be 
followed by the Fishes, by Dr. Lowe ; the Birds, by Mr. 
Stevenson (author of “ The Birds of Norfolk) the Flow- 
ering Plants and Ferns, by Mr. H D Geldart ; Lepidop- 
tera, by Mr C G, Barrett , all of which, wc believe, are m 
hand, and will be published as the society finds funds to 
print them. Such a society deserves the greatest encou- 
ragement, and It is a pity that it should be hindered m its 
good work for want of funds. This ought not to be in a 
county like Norfolk, and we are sure that the intelligent 
inhabitants of that county only need to be made aware of 
the value of the work the society is doing, to come forwani 
and lend it a helping hand. This they will best do by 
becoming members and taking as active an interest m 
the work as then circumstances permit. The society 
ought to take effectual means of making its aims and the 
value of Its work be known throughout the county. 

Bndi of the Humber District By John Cordeaux. 

(Van Voorst.) 

Mr Cordeaux is so well known as a careful and trust- 
worthy observer of nature, that any work on his favourite 
subject, from his hand, must be read with interest. A 
residence of ten years in the district of which he writes, 
comprising North and Mid-Lmcolnshire, and Holdemess, 
has enabled him to gam a thorough familiarity with the 
times of appearance and departure of the birds which 
visit It. These points he has noted with great pains and 
precision, as is proved by the fact that he has been able 
clearly to trace the points of the district at which each 
of the migratory birds enter and depart, most doing so 
from the sea-coast, the grey wagtail, cuckoo, and common 
dottenl, being the only exceptions The sections, of 
considerable length, devoted to the dates on which to 
expect the various wading birds, and the conditions of 
■weather which cause these to vary, will be of great interest 
to sportsmen in the locality ; the woodcock, snipe, and 

g lover receive the fullest attention. Among the rare 
irds'that are recorded as having been met wia formerly, 
or of which one or more specimens have been shot lately, 
we find the cream-coloured courser, Macqueen’s bustara 
(the only British example), Tengmalm’s owl, and the 
tawny pipit. Most extraordinary of all is a jacamar in 
the collection of Canon Tristram, which was shot in 
1849 hy S. Fox, a gamekeeper, near Gainsborough ; as 
the author remarks, “it must ever remain an omitho- 
Icmcal puzzle how it could have reached this counlry.* 
We recommend this excellent little work to all omitho- 
li^sts and sportsmen. 
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LETTERS TO THE EDITOR 

[IhtEdUer Jms ho! hold himselJrispoHsibttforopinttnsexprtsstd 
iy kit eatrtspoHt/mis. No noftet u taken of anonymcus 
tornmnnKottoHs.} 

Perm*nent Variation of Colour in Fi&h 


A QUSSTioN of some interest w raised by a letter published 
by Mr. Saville Kent, in Naturk, vol. viii. p 2$ It u stated that 
a Plaice, now m the Brighton Aquanum, has "the posterior 
halfof its under surface, usually white, coloured and spotted as 
brilliantly as the upper one , the line of demarcation between 
these two colour* again, though sinuous, is most abrupt,” and 
the writer proceeds to say that, on the Darwinian theory, this 
may be considered as a remarkable instance of reversion — " the 
Pleuronectidm being derived from ancestors originally possessing 
bilateral symmetry, and an equal degree of coloration on each 


First, as to the fact — Examples of such colouring among the 
Pleuronectida are not very uncommon, and they occur most 
frequently in the Flounder (Pleueonectes and Plaice 

(P platessa) Sometimes it is the upper surface winch is thus 
affected— more or less of it being purely white In a specimen 
now before me the colouring of the upper surface occurs upon 
the under one in numerous blotches of various sues, and this 
mode of distnbution is not uncommon In every instance that 
I have heard ef, the line or lines of dcmircation, when they 
exist, are such as your correspondent describes, but, m extreme 
cases, no such line is present— the whole of one surface having 
unitgrmly assumed the colouring of the other Such abnormal 
colouring may occur either upon the upper or lower surfaces , 
the fish in the former case being entirely white, and in the latter 
entirely brown, 

The rationale offered by your coi respondent, although en- 
gaging, IS not unopen to criticism For nothing can be more 
evident to Darwmuu than that the colouring of the Pteuronartnlu 
has been acquired because of its protective adaptation to their 
peculiar form and liabits. But iC is difTicult to see how such 
colouring could have conferred protection upon their free- 
swimoung ancestors, so that, unless we make the highly snti- 
Darwmlan supposition that the common progenitor was coloured 
m anticipation of the habits to be contracted by its offspring, 
there is only one hypothesis open to us, viz , that the unmodified 
progenitor adopted, through natural selection, the habit of lying 
on Its side ieeause of its original sandy colour As this view, 
however, will be rejected by all who know how much easier 
colour IS to modify than habit or structure, we arc compelled to 
adopt the supposition, as being the most probable, that the 
coloration of the PUw oneitiihe is the result and not the cause of 
their form, and has, therefore, been icquiiel during the process 
of their flattenmg. 

Although, however, we cannot, without gral-iitous supposition, 
imagine that the unmodified ancestor ol the group in question 
was coloured exactly like his progeny, theic is still one other 
hypothesis by which atavism might be called m to explain such 
instances as that adduced by your correspondent. Whatever 
may have been the original cause of the flattening taking place, 
it is not likely that toe initial variations (whether these were 
sudden and considerable, or gradual and slight), presented nearly 
so great a modification as that which we now oMerve. During 
these imtial stages the partially modified individuals may have 
lain indifferently on either side, and so have acquired protective 
colouring on both. Aa the flattening', however, proceeded (from 
whatever cause), and the bones ;of the ikull, etc , became more 
and more contorted, the new exigencies of the case might have 
canted the left side to be more and more used as a ventral 
surface, until its colouring, being of no further uie, was allowed 
gradiuuly to disappear. Upon this view the denations from the 
normal colouring which now occur would be reversions, not to 
the bilaterally-tymmetncal ancestors of the flat-fishee, but to their 
pirtiaUy modified offspring. And, if this view were tenable, it 
might throw tome light upon the otherwise inexplicable fact that 
MW* tpedet of Plmroiuettiiie are normally reveised— t.e, the lelt 
side instead of the right, constituting the upper surface — while 
in both kind of species individuals often occur which *fe reversed 
with reference to their specific type. 

A* however, this explanation is rather far-fiitched, and, more- 
ovtt, faila to account for the appearance of the partly white 
am th* whidly white specimens above mentioned, it is best, I 
altogeSier to amwdon the rereruon theory. 

Aiwtlidr, Midi tio my niiid, • more probable one is open td us. | 


Accepting the occurreace of abnormally reversed fish as an ud- 
explained fact, we might, d priori, expect that a cross between a 
normal and a reversed individual of llie same species might pre- 
sent the appearance described in your cotrespondcnl’s letter— the 
abrupt, though sinuous line of demarcation between the two 
colours, which always attends the occurrence of this variation, 
being precisely analogous to that which obtains in higher 
animals when piebald Moreover, the abnormal coloration being 
of most frequent occurrence in the Flounder and Plaice — bh 
which are also the most frequently reversed — and the occasional 
appearance of the entirely white and entirely brown v.arieties, are 
just the facts we should anticipate were this explanation the 
correct one Of course it may be objected that abnormal 
cnlounng is not of marly so frequent occurrence as abnormal 
reversal, but when we remtinber how utterly ignorant we are 
regardmg the causes which determine reversal in the PUuronec- 
hil.r, and the blending or non-blcnding of colours m all animals 
when crossed, we should not lay too much stress upon this ob- 
jection. 

The truth or falsehood of this explanation would admit of 
easy experimental lest on the pact of the Brighton Aquanum 
authorities. Should they, however, undertake such, they must 
not tot satisfied with mere simple crosses, however numerous, 
hut also try various complex and reciprocal ones. The piebald 
fish they possess should aJso be crossed with several normal and 
reversed Plaice Should all iheir experiments prove unsuccessful, 
they would still be interesting as tending to throw us back upon 
the only remaining explanation, vi/ that all these mstances of 
abnormal coloration are independent sports, and so affording us 
by far the most sinking of the many examples m the animal 
kingdom of the tendency towards bilateral symmetry which ab- 
normal colouring frequently presents 

Dunskaith, Ross-shire, May IS Georok J Romanes 


Venomous Caterpillars 

The concluding words of Mr. II S Wilson’s letter m your 
last number only leiterate ihc truth of a fact Nearly all British 
entomologists who have collected LepiJoplera must have had 
painful experience of the initation caused by the hairs of some 
one or other of our Bombyccs that have very hairy larvce Par- 
thesia chrysonhaa is the greatest delinquent m Uus respect j and 
some years since I suffered intense agony after collecting the 
pup.c of this sjiccies. The hairs of ine caterpil’nr are woven 
into the cocoon and the web surrounding it, and I recommend 
anyone in search of a counter-irritant to rub his face and neck 
with his hands after collecting these pup-c The result, although 
painful, will be edifying and admonitory The hairs have no 
clfect upon the harder skin of the palm of the h.and and fingers , 
and I believe (with most entomologists) that their action 15 purely 
iiiechamcal, t.e. they pierce the tender skin in multitudes A 
precisely similar, though less severe, effect is caused by the hairs 
of some Boraginaceoqs plants, r A' tckmmvnlgare. On the Con- 
tinent the extreme imtation caused by the hairs of Cnethocampa 
piocisswttea is well known , and the introduction of a brood of 
these larvae into a drawing-room would probably be followed by 
effects aunilac to those caused by the king’s “great flea” in 
Faust. 

At prexnt I consider that the existence of caterpillars actually 
venomous {t.e. with a poison -gland at the base of each hair) re- 
quires confirmation. Ttiere are some pachydermatous individuals 
upon whom the hsirs of Uombyces have Utile or no effect. I 
am unhappily not one of those, but my mental hide repels the 
insidious attacks of romancers m Natural History. 

Lewisham, May 16 Robert McLachlan 


Between the years 1857 and 1862 when stationed a 

lozi,th« cuttalof Bntish Honduras, I made the s 

of a so-caUed venomous caterpillar, which was hciu «,• .c./ 
great dread by the natives, who averred that “ittkite always 
produced fever.” 

Knowing their superd 

knowledge of naiurai his™.^ ^ . - 

pillar capable ef producing a wound of any kind by ittin£, 1 
resolved to test the truth of the assertion. Accordingly, and to 
the intense h«rror of the bystanders, 1 took one m my hand from 
a ttee that was literaUy covered with them. It was about 
liin. long, by | ui. thiA, of a blue-grey tmt, and in addition 
to the fine l—w haini vriilch clothed it, was armed with clusters 
of short spioss. tliese dusters were formed nto town 
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and contained about a dozen spines each After a careful 
examination, I came to the conclustcm that they were most 
likely to be the se.at of the venom ms propensities aitnhuted to 
the insect, so I atrack the back of my right hand against theni' 
two or three times to see what would be the effect They were 
very tattle, and broke oft as they entered the skm I thought 
ao more about It till about an hour had elapsed, when 1 : 
experienced m the wrist a dead pain which gradually extended 
to the arm-pit, followed by a swelling of the glands 

For the whole day the |> un was sufficient to render my arm 
useless , hence I thought that there must be some poisonous | 
secretion m the spines, for the irritation caused by fine points, 
even if barbed, would scarcely produce such an effect The 
pain died away m the evening, unattended by any feverish 
symptoms whatever, for f was in excellent health at the time 
Next day I examined several of the 'pines under the microscope , 
they were not barfxd, but hollow, and under pressure emitted a 
colourless transparent fluid, to which I attributed the poisonous 
qualities which caused me so much pain A M. hESTlvt, 


The Demagnetisation of Needles 
It may not be generally known that magnelised ncedl.s, like 
those used m galvanometers and telegraphs, are easily and 
rapidly demagnetised m the neighbourhood of other magnets, 
When the fields of the two magnets arc not eomculent— that w, 
when their respective lines of force arc not m the same 
direction 

A striking instance of this has just been brought to my notice 
A tangent galvanometer used for taking daily readings of the 
escape of the current to earth upon wires, when they are dis- 
connected at their terminal points, was found constantly and 
gradually to be losing its delicacy This was traced to be due 
to the demagnetisation of the needle The needle was re- 
hardened and even changed but with the same effect The gal- 
vanometer was fixed near some Wheatstone’s ABC instruments, 
which, being worked by magneto-electric currents, have power- 
ful permanent magnets within them The galvanometer wm 
shifted to the other side of the office, when the effect entirely 
ceased 

Hence those who have delicate galvanometers should be care- 
ful to see that they are not kept in the field of permanent 
magnets, unless, as in the case of the mariner’s compass, they 
are free to move m the direction of the lines of forces of the 
niimnetic field in whiclt they he 
Southampton, May 20 W. II I’rbecb 


Microscopes— Information Wanted 

I AM following up some investigations and experiments in 
which I require certain data, which, however, I cannot at present 
arrive at, not being in possession of sufficiently delicate and 
exact instrumental appliances The information which I now 
desire to elicit from some mote experienced observers than myself 
IS of such importance as to be both useful and interesling-to 
many of your readers, and I therefore crave your insertion of 
this communication The information I require 1$ all the more 
important as having a bearing upon many questions which ore 
now attracting public attention, such ns spontaneous generation, 
the initial stage and transitional forms of living orgaiibms, also 
various researches in expcrimenial physics, chemislry, &c I 
desire to arrive al the following d«ta — 

1, What IS the estimated dimensions of most minute particles 
of matter which can be visible, under any circumstances or con- 
ditions, under the highest powers of the microscope? I leave 
out of consideration (under this head) the question whether such 
matter Is living or dead, organic or inorganic, or in fact regard- 
less 0/ any of Its properties whatever except its mere visibility as 
a minute portion of matter Some observers sgseak of visible 
particles xtrsttisth and Tss'iiTtrth of an inch diameter , this is 
surely near the limit. 

2. What 18 the best or most accurate method of arriving at 
an estimate of the dimensions of such minute objects os are tO} 
smaU to admit of actual measurement by any of the appliances 
now m use ? Every microscopist knows from experience that 
ejects may be distinctly visible, not as a mere point, but having 
ati appreciable diameter, and yet be too minute for actual mea- 
aatement to any degree of accuracy. 

' £ Have the most recently constructed microscopic objectivaa, 
''wflk as Ae iVth, any advantages over the -^th or ^th 


inch objectives in the determination of the data above referred 
to? and have immersion Itnses any advantage m this resptct? 
I find some difference of opinion on this point. Some micro- 
Scopists consider that a really first-class with the use of deep 
eyepieces will enable us to see anything whatever which can be 
seen by any other objective of shorter focus. On the other 
hand, it is evident that a great number of the most experienced 
microscopists think otherwise , and from the very fact of their 
purchase of such expensive high powers, argue that such lenses 
are found to supply what other powers cannot accomplish. 

It appears to me that there is too much of vague and indefinite 
assertion in regard to the comparative powers and qualities of 
microscopic objectives, and it is very desiiable that some more 
definite results should be arrived at With what ('recision and 
accuracy the results of astronomical observations are made 1 and 
taking into consideration that many of these results are obtained 
by different methods of observation, using diffeient instruments, 
and by different observers, it is astonishing that the discrepancies 
and errors of observation are so small It is generally aamitted 
that the microscope is, to say the least, equally perfect, if not 
more so, than the telescope , and we should therefore expect a 
corresponding decree of accuracy m the results of microscopical 
observations. There are no doubt many who, like myself, have 
hitherto worked with only the medium and low powers, but 
wish to be possessetl of the improved objectives of nigh power, 
but from want of sufficient information it is difficult to make a 
suitable choice H. H. 

Melbourne, Vbctoria, Afarch 27 


Arctic Exploration 

The story of the American Arctic Expedition under Mr Hall 
ts a wonderfully curious one ; but are we justified, from what 
we have been to’d, in coming to the conclusion that the part of 
the crew of the Polans, that has been rescued m so remarkable 
a manner, are “deserters?” 

As far as I have understood the reports which have appeared 
m the palters, none of the rescued men have said they were de- 
serters , and until we hear what those who remained on board 
the Polaris have to say, it appears to be unjust and reprehensible 
to bring so grave an accusation against men, possibly innocent. 

Should It so happen that Mr Tyson and his companions ue 
deserters, can we put faith m the correctness of any part of their 

•'VhU IS certainly some mistake about the disposal of the six 
boats of the ship As far os I can make out, only four, or at 
most five, are accounted for, namely, two abandoned in Smith 
Sound, an<l the two on the ice with Mr Tyson, one of which 
was burnt for fuel, and the other, that m which they were when 
rescued, and which was taken on board the 7 \grts 

May 31 John Rae 


The Westerly Progress of Cities 

In his work on the Atmosphere, M. Flsmmarion draws atten- 
tion to a peculmrity in the habits of our large towns which 
ever} one mu-t have noticed " The wealthy classes have a 
pronounced tendency to emigrate westward, leaving the eastern 
districts for (he labouring populations This remark applies 
not only to Tans, but to most great cities— London, Vienna, 
Berlin, St. Petersburg, Turin, Li 4 ge, Toulouse, Montpellier, 
Caen, and even Pompeii " 

Having frequently remarked this “ westing ” m many English 
towns, 1 have lately written to several friends, asking for definite 
information on this point, concerning the town in which they 
ate resident. With scarcely in exception the reply of each 
showed, to alter Bishop Berkeley’s line a little, that “ West- 
ward the course of fashion takes its way.” This is true, 
1 believe, of Edinburgh, Dublin in former years at any rate, 
Glasgow, Birmingham, Leeds, Southampton, Bristol, and 
Liverpool and Mancheiter to some extent. No doubt many of 
your readers can very largely extend this list ; it would be inte- 
resting to collect wiie information on this question For sup- 
posing It established as a general fact, what an excellent specu- 
iilion to bny up land in the west of a rapidly growing town like 
Leicester or Bradford I Perhaps it is common to do so alreidy. 

Whence arises this tendency ? It can hardly be an accident, 
nor can It be due to the direction of the river betdde trUdl the 
town may happen to be built, for In the towns ntmea, msjqr of 
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the ttre»m8, where they exist, run in different directions M. 
Fkmmuion thinks the westward movement is caused by the 
direction of sunset, towards which people feel disposed to form 
their gardens, build their houses, and m that direction mo-,t 
inclined to walk , the evening and not the morning being their 
usual time of recreation. Is not a more probable explanation 
to be found in the general dislike of an easterly wind ? And, 
moreover, it has been pointed out that a westerly wind usually 
causes the greatest fall tn the barometer, and thus the eastern 
portion of a town becomes inundated with the effluvia which 
arises on such occasions Another and perhaps more potent 
cause may be the prevalence in Europe of south-westerly wimU 
during the greater part of the year, whereby the smoke and 
vitiated air of a town are carried tu the north-east more irequeni ly 
than elsewhere , so that it is notornms the west end of a tily 
is freer from smoke than the east end Possibly all these causes 
may combine to produce this curious occidental march of th^ 
fashionable quarter W E Bakkiti 


Etymology of Aphis 

With regard to the etymology of Aphis, I find the following 
in Lcnnis’ “ bynopsia dcr Natur-gescliichlc dts Thier-reichs,” 
P 578 — , 

“Aphis, Blattlaus, nach Fabncius von i^l<rrr\m trenneii, 
abstehen ; nchliger viellcicht iipviraa vond<Pkw schopfen , muss' c 
dnnn aber Aphys heissen ” 

The second explanation is ingenious , but neither seems to inv 
mind satisfactory W W bidci n 

Itchen Abbas Rectory, Alresford, May 14 


Phosphorescence in Wood 

One wet evening last autumn some pieces of phosphorescent 
wood were brought to me, which had formed part of a dead 
beech-tree that had been cut down during the day They shone 
brightly that evening 1 ho next night they were dark uiilil 
dipped in water, when the light revived but was much fainter 
than before. On the third night they seemed to hive lost iht 
phosphorescence entiiely, for water produced no visible eftect on 
them. 

Your correspondent, Mr W O Smith, states that the lumi- 
nosity of decaying wood is due to the presence of various kinds 
of fungus, but does not siy u hat is the cause of it either in fungi 
or glow-worms There is something so striking in the light 
unaccompanied by sensible heat, that an unlearned person’s 
curiosity is roused to know whether phosphorescence is akin to 
burning or not. Where can one learn what is known about it f 
CAM 


^ Tears and Care of Monkeys for their Dead 
We have heard much of late about the emotions of animals, 
and might have heard it sooner had Charles Bell’s profound 
work on the " Anatomy and Expression,” received due attention 
The moral or psychical emotions of the brutes most resembling 
man m structure are peculiarly interesting, and sufficient obser- 
vations as to this point on the monkey s seem to lie yet wanting 
Befora 1 saw a picture of a weeping monkey, by Edwin Landseer, 
1 always thought that this animal could be mover! neither to 
tears nor laughter , and I still think that more observations, by 
persons most familiar with monkeys, arc requirirf on this sub 
ject, and hope to elicit them by this note in Nature But an 
affectionate care of brutes foi their dead has been considered 
either very rare or inexistent, though it would seem to base 
been shown by monkeys. At least, we have evidence to this 
effect In the ‘'Oricnt.sI Memoirs,” 4 vols. 4to, London, 1813, by 
James Forbes, K K S , and indeed, very likely, there may be still 
belter observations, with which I am unacquainted, on the sub- 
ject Here is an extract thereon from Mr Forbes’s booki-- 
“One of a shooting party, under a banian tree, killed a femnk 
monkey and carried it to his tent, which was soon surrounded 
by forty or fifty of the tribe, tvho made a great noise and seeme.l 
disposed to attack their aggressor. They retreated when he 
presen’ ed his fowling piece, the dreadful effect of which they 
had witnessed: and appeared perfectly to understand. The bead 
of the troop, however, stood his ground, chattering furiously ; 


the sportsman, who perhaps felt some little degree of compunc- 
tion for having killed one of the family, dul not 1 ke to fire at 
the creature, and nothing short of firing would suffice to drive 
him off At length he came to the dpor of the tent, an i finding 
threats of no avail, liegan a lamentable moaning, and by the 
most expressive gesture seemed to beg for the dead body It 
was given him , he took it soriowfully m his armi, and bore it 
away to his expecting companions they who were witnesses of 
this extraordinary scene, resolved never again to fire at one of 
the monkey race ” George Gulliver 

Canterbury, M.iy 24 


RECIiNr WORKS OK ECIJINODERMi, 

A mong the most important of recent works on 
Erhinoderms may be mentioned “ The Revision of 
the Echini,” by Alex Agassu Of this woik, which will 
be comi deled in four parts, Parts i and 2 were published 
early in this year, Part 3 is going through the press and 
may possibly be published in August next ; it will contain 
the description of species not included m Part 2. Part 4 
may be published this year ; it will contain a review of 
the anatomy and classification of the order This part 
will not be so well illustrated as the author had intended, 
for SIX plates of anatomy, the results of many years’ 
labour, with all Mr. Agassiz’s drawings, were lost m the 
great conflagration of November 9, .and tt will be im- 
possible to supply their places. The present parts are 
accompanied by an atlas of forty-mne plates Part i 
contains, in addition to an introductory chapter, the 
bibliography of the subject, a chapter on Nomenclature, 
a Chronological List of Names used from 1554, a 
Synonymic Index, and a chapter on Geographical Oistri- 
button. Part 2 contams Description of the Echini of the 
Eastern Coast of tlie United States, together with a report 
on the deep sea Echini collected in the Straits of Flonda, 
by Count PourtaRs, Assisi.int United States’ Coast Survey 
in the years 1867—1869. 

The synonymic index will be simply invaluable to the 
investigator of the Echini He who investigates the life- 
history of a species must surely know the name of the 
species he is investigating It is therefore, even from 
this point of view, by no means an unimportant task to 
unravel the complicated and tangled network of synonyms ; 
themselves an evidence of lack of knowledge on the part 
of many Agassiz reg.ards— and very coirectly so— 
synonomy.as the Htsto/y 0/ (he ^pate':^no\. its natural 
history. His opportunities foi examining the types of 
those authors who have written on the subject were 
immense, and he has thoroughly availed himself of them. 
The great Museums of London, Pans, Copenhagen, 
Vienna, Stockholm, and elsewhere, were all visited by 
Agassiz ; while the original specimens described by 
Klein, Gray, Desor, Michelin, and others were most care- 
fully examined, and it mu^t not be forgotten th.it in addi- 
tion the Harvard College Museum contains one of the 
most perfect collections of Echini in th^ world. 

It would serve no useful purpose if in this place we 
examined in any detail the catalogue of species of Echini 
given on pp. 88, 203 of this memoir , for convenience of 
reference the genera and the species m their respeciivc 
genera are arranged alphabetically, but theie is added a 
list of all known species arranged in their natural order, 
with the name adopted by Agassir, the original name and 
the principal localities. 

In treating of the geographical disiribution of the 
Echini, Agassiz remarks that it was a niattei of great 
surprise to him to find how few species, hitherto not 
noticed, ‘were to be found in the European collections 
Everywhere, although from different loc.ilitics, were found 
'Mpetitioqs of species already ivelt known— so that in 
malang a map of the littoral regions, but short stretches 
of shore were left out as unexplored. Though therefore 
new species may and will undoubtedly turn up, even in 
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well explored localities, we probably have even now a 
.very fair representation of the littoral Echmj of the world. 
It would of course be rash to make any predictions as to 
the number of new forms that will doubtless be brought to 
light by the researches of Wyville Thomson— but these 
ww^bably be deep-sea forms. Did space allow we 
woufil gladly have dwelt longer on this most interesting 
portion of Agassiz’s memoir 

The total number of genera adopted is 90, with 207 
species. The atlas accompanying these parts contains 
49 i^ates— the first seven are devoted to charts, repre- 
senting the distribution of the Echini throughout the old 
and new worlds, and the remaining portion to figures of 
some of the new or little known species. Some of the 
plates are photographs —and v ery excellent ones - others 
are photo-printed by the albert type process, and while 
these have scarcely the brilliancy or evenness of detail 
as such engravings as those of Echini in the expedition to 
Egypt, yet when the enormous difference m cost is taken 
into account, these photo-pnnted plates must be a subject 
of congratulation to the working and not over-rich natura- 
list Some others of the plates are lithographed from 
Agassiz’s drawings, and these we would select as being the 
most useful m this atlas. 

Next we would mention a very important paper by 
Prof Lovdn, published in “ Ofversigt af Kongl Vcten- 
skaps-Akademiens Forhandhngar,” 1871, No 8 This 
paper was read on June 14, 1871, but was not, we think, 
published until the summer of 1872, and as a translation 
of it in full by Mr. Dallas has been published in the 
“ Annals and Magazine of Natural History,” vol. x , 4tli 
aeries, October to December 1872, we will but very 
briefly allude to it here Prof. Lovdn describes some 
very small spheroidal button-hkc bodies furnished with a 
short stalk, which is normally attached to a small, slightly 
projecting tubercle, which he calls Spheridta , these occur 
apparently in all Echmoidea except Ctdarts ; they arc 
fully described as they occur m the different families. 
Lovdn next describes the order which prevails in the dis- 
position of the ambulacral plates throughout the whole 
class, for which he even gives a formula. 

Passing from the sea urchins to the Brittle stais, we 
have also, from the Proceedings of the Royal Academy 
of Stockholm, a paper by Ljungman describing the col- 
lection of Ophiuroids made by Dr. Gofcs m the West 
Indies, in the Josephine Expedition. Fifty seven species 
are enumerated, of which fifteen are described as new 
Many of these latter were dredged from very i onsiderablc 
depths. The author adds to his paper a conspectus of 
the genera of Ophiodermatida; and a conspectus of the 
Atlantic species of the genera Amphura and Ampht- 
pholis. 

Lutken, in an important memoir published in the Pro- 
ceedings of the Royal Academy of Copenhagen, Part 2, 
187a, entitled “ Ophiuridarum novarum vel minus cogni- 
tarum descrijptiones nonnullx,” describes a number of 
new species from different parts of the worhl, as well as 
gives some details of little known species To this 
memoir there is appended a chapter “ On .Spontaneous 
Division in the Star FiShes,” at the conclusion of which 
the author sums up with the following general proposi- 
tions •— ( 0 . The most energetic manifestations of the 
faculty of regeneration in animals is the power of divisi- 
bility ; (2), In certain forms of Radiates, in which the 
faculty of regeneration is very highly developed, spon- 
taneous division takes place alone, as in Ophiuroids and 
Asteroids, or together with gemmation, as in Actinia; 
(3), Actual spontaneous division or “ Schizogony,” in the 
Actinia, Medusa, Asteroids, and Ophiuroids (which must 
not be confounded with the disguised forms of gemmation 
met with in Infusoria and certain Chetopods) may be 
regarded as a peculiar form of Agamic reproduction such 
as 9 bi*togony, Sporogony. and Parthenogony 

uve to mention the appearance of a modest 


catalogue of Echinodermata of New Zealand, with 
diagnosis of the species, by Capt F. W. Hutton, F.G.S., 
Assistant Geologist, Colonial Department. In it thirty- 
four species are described, eighteen of them being de- 
scribed as probably new to science 

E. pERCtvAL Wright 


ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 

X. 

I HAVE not yet done with the spot-spectrum re- 
ferred to in last article. Not only is there gene- 
ral absorption, but there are indications of increased 
selective absorption m the case of tiie line D,_ as 
I could also show if I were dealing with the iron 
lines, the magnesium lines, or the other well-known 
lines of the solar spectrum Not only, then, have we a 
general absorption, increasing as the middle of the sun- 
spot is approached, but this sodium line D is also thick- 
ened, so that we have, as a result of a single examination 
of a single sunspot, the fact that a sunspot is due to 
general absorption, plm special absorption in some par- 
ticular lines. 

Now, in what I said some time since on the radiation of 
hydrogen, I pointed out to you that the F line of hydrogen 
was diffeient from the C line— in fact, I showed that it 
widened out towards the sun— and I also told you that 
Dr Frankland and myself have asserted that that widen- 
ing out IS due to pressure, and we have been able artifi- 
cially to widen out this h line of hydrogen by increasing 
the pressure Now it struck us that possibly we might 
find some connection between that widening out of the F 
line of hydrogen and the widening out of the sodium line 
in the spot whuh t have just shown you There is an 
experiment by which it is perfectly easy for us to repro- 
duce this artificially, so that you see we can begin at the 
very outside of the sun by means of hydrogen, and see 
the widening of the hydrogen lines as the sun is ap- 
proached , and then we can take the very sun itself to 
pieces, and, by examining the pieces, see that the sodium 
lines vary in thickness in different parts of the spot, as 
the hydrogen does outside the spot region altogether m 
fact, the pressure is continually increasing down in the 
spot exactly in the same way as it increases in the hydro- 
gen envelope towards the sun 

If we take a tube containing some metallic sodium 
sealed up in hydrogen, and pass a beam of light from the 
electric lamp through it, by decomposing this beam with 
our prisms we shall obtain an ordinary continuous spec- 
trum without either bright or dark lines, but by heating 
the metallic sodium in the tube which is placed m front 
of the slit, we really fill that tube with the vapour of 
sodium ; and as the heating will be slow, the sodium 
vapour will rise very gently from the metal at the bottom, 
So that we shall get layers of different densities of sodium 
vapour filling the tube. Immediately the sodium bmns 
to rise m vapour, a black absorption line shows itself in 
our spectrum in precisely the same position as the yellow 
line of sodium, and you will find that the thickness of 
the sodium absorption line will vary with the density 
of the stratum of vapour through which the light passes. 
Thus from the upper part of the tube we obtain a fine 
delicate line, which gradually thickens as we approach the 
bottom ; and thus we reproduce the appearance in the 
spectrum of the spot where the layers of sodium vapour 
are very dense, and the very fine delicate line of the 
sodium vapour when thrown up into the sun’s chromo- 
sphere. 

We must next speak of what happens m the case of the 
magnesium lines. A very obvious magnesium line Is 
lettered b in the solar spectrum. It is a triple line, sepa> 
rated by different intervals. There is a very impor- 
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taut fact connected with these lines, which appear 
when magnesium vapour is thrown up into the enve- 
lope which I have called the Chiomosphere. By 
means of the new method of research, it is quite 
possible to see, as I explained to you on a fotmer occasion, 
what passes, which the eye could not possibly sec. hor 
instance, it is quite possible, by means of the spectro- 
scope, to detect the existence of magnesium vapour out- 
side the sun, although you know that, except during 
eclipses, we are never able to see these vapours. What 
I wish to call jour attention to in the present easels this 
We have there the three magnesium lines, and two of 
them are much thicker than the remaining one . and 
these two lines travel very much higher into the outside 
region th-an does the third one Now, you will see in a 
moment that that indicates to us a fact something like 
this, — that the spectrum of magnesium, such as is gene- 
rally at work, which cuts out these very black absorption 
lines m the solar spectrum, while the < odium gives us 
the yellow line D, is really a thing which is competent to 
give us three lines. This vaptui, I say, is a thing, gene- 
rally speaking^ coAipetent to give us three lines in this 
position , but if It so happens that when the magnesium 
IS thrown up to a particular height we simply get two 
lints, the third stopping short, I think >ou will see that 
there Is some force m one's reasoning, when one suggests 
that possibly in those regions where wc find the hydrogen 
r line thm instead of thick, as I have shown it to you, 
and where the magnesium lines become reduced to two 
instead of three, the spectrum of magnesium vapour, like 
the spectrum of hydrogen, becomes very much more 
simpk h'jthe teduition of pussvri\ and theiefore, that we 
should be able artificially, as in the case of hydrogen, and 
as in the case of sodium, to reproduce this result In 
fact, it Is perfectly easy to reproduce it, for we find by 
reducing the pressure of magnesium vapour we really c.an 
reduce that tuple line of magnesium to a double one , so 
that, you sec, we have three distinct lines of research, all 
leading us to the fact that where Kirchhoflf placed an im- 
mensely dense atmosphere around a liquid sun, we really 
have vapour of considerable tenuity, by no liieans so 
dense as he supposed 

There is anotner point of very great interest which 1 
should bring before you 

Mr. Hugwins, who has done so much in his researches 
on stars, told us some few years ago that the spectrum 
of that wonderful variable star r Coronee, which had 
been just discovered, indicated that, over and above 
the light which we got fiom the star generally, we 
get evidence of incandescent hydrogen in the spec- 
trum, so that the spectrum was a thing such as had 
never been seen before ; for we got, in addition to 
the ordinary evidence of absorption visible in the 
spectrum of a star, at in the spectrum of the sun, indi- 
cations also of selective radiation. There are indications 
M bright lines superposed above the others. Now, let 
tne tell you— and this is a very important part of the ques- 
tion — that ‘by observing the varinas changes that take 
inaco in out central luminary, it is quite possible to see on 
the tun almost any day evidence of its being violently 
agitated ; that there are certain regions of the sun which 
nppear exactly as that variable star did— that is to say, 
in addition to the ordinary absorption lines visible in the 
Solar spectrum, the specuum of these regions indicates to 
us that the hydrogen, instead of being black, instead of 
reversing the spectrum, as you have seen it in these 
weetra that I have shown you, re.vlly is bright, or else 
the hydrogen lines cease to be visible altogether, as m 
a Ononis. 

1 have to give you, as the last application of spectrum 
analysis, the power which the prism gives ns of inves- 
tigating, so to speak, the meteorology of the sun, the 
velocity with which the different stars are moving 
through space, and the velocity with which the storms 


are travelling over the fne* of out central lumi- 
nary. Many of you know, ho doubt, that Mr. Huggins, 
his observations of the spectrum of the star Siriusi 
saw that the hydrogen lines were much developed; and 
in a fuither examination, carried on by the method In 
which the spectrum of hydrogen and other vapours which 
he wiished to examine were absolutely visible in the field 
of view at the same time as was the spectrum of the star, 
Mr. Huggins was astonished to find that the hydrt^en 
lines no longer occupied their usual positions, but that 
they weie all jerked, so to speak, a little to the side of 
•he place which they occupied in the spectrum of the 
hydiogen which he rendered incandescent m his tubes. 
The F line of hjdrogen which he observed in the spec- 
trum of Sinus he found did not exactly occupy the 
same position m the spcctium as did the actual F line 
of hydrogen, the incandescent hydrogen with which he 
compared it fFig 53,) Owing to a physical law, which I 
have not time to explain to you now, it is peifectly easy, by 
means of the prism, to determine the velocity with which 
the light-source is moving to or from us , and therefore, 
if this holds good for absoiption, vve could cIcUimmc the 
velocity with which anv absoibing medium is rushing to 
or icccding from us In the c.isc of .Sinus, for instance, 
Mi. Huggins determined that the velocity of the star in 
a direction fiom the eye, the mc.asiite of recession, was 
something like twenty miles a second 1 am soriy I have 
not time to fully explain this very bcaiititul adaptation of 
the spectroscope, but I may say that the position of a 
line, bright 01 daik, in the spectrum depends upon its 
wave-length— that is to say, the length of the wave of 
light which pioducts that colour Thus, the length of a 
w.ive of red light is about ^,iJoo “f an inch, and that of a 
w'.vvcof violet light IS about Tj-Jnii ' think 

when I mention that, vou will see at once the possibility 
of dctcimining .any alteration of vcIocity--for an altcia- 
tion of wave velocity wc have, 01 appeal to have’, whether 
wc move tovvauls an object, or whether an object moves 
tinvards us, just in the same waj as in the case of sound, 
and in the case of a wave reaching the shoie buppose 
vouiself a swimmer carried on a wave 1 if you are going 
with the wave it seems long, but if vou attempt to swim 
against it it seems short. .So with all these waves, beating 
Irom all these orbs peopling the depths of space on to the 
c.irth. If by the motion of those bodtc’s or by our own mo- 
tion, the waves ,aie crushed together, wc get an .alteration in 
the light, which the prism alone is .ihle to determine If 
the luminous object is approaching the eye r.apidly, the 
V ibrationt causing light will, of course, fall on the eye 
mote fteqttcntly in the same time than if the bodies were 
•It rest— or, in other words, the waves will be shortened j 
then the position of the dark or bright lines, as the case 
may be, will be shifted m the direction of the most re- 
fi.ingible rays- that Is to say, towaids the violet , whilst 
if the bodies are separating, the shifting will take place in 
the direction of the red or least refrangible rays In the 
case of Sirius, the star was receding fretn-us, and we got 
longer wav«ij aild the lines are nearer the red end of 
the speettuffi to ineh an extent as to leave unaccounted 
for a motion of recession from our sun amounting to some* 
thingbetween t8and22milespersecond Other st.irs, such 
as Beielgcux, Rigel, Castor, Regulus,an(i many of the stais 
ill Ursa Major, are found to be moving away from the sun. 
Some, however, move rapidly towards us Aicturus ap- 
proaches us with a velocity of 55 miles pei second , 
Vega and a Cygni, Pollux and a Ursa Majoris, also ap- 
pioach the sun with a velocity vaiying fiom 40 to 60 
miles per second. If now we take a spot-spccinim 
(Fig. 54), in which, instead of tlic sodium Ime U, we 
have the F line of hydrogen, this strange crookedness 
which you notice is really a crookedness due to the fact 
that in OIK place we have incandescent hydrogen using 
up with tremendous velocity, and m another we have it 
rushing dowp cool with tremendous velocity ; again, we 
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hAve hydrogen in a different condition altogether. We 
know that in this case we have a variation of velocity, 
because we get distinct changes m one direction or the 
other, and we get changes m both directions. We can 
determine by the amount of crookedness of the hydrogen, 
whether bright or dark, how far it is driven from its 
normal condition, and then how fast per second the 
hydrogen is travelling. In one case the velocity was 
aomething like 38 miles a second ; in other words, we 
had heated hydrogen coming up at the rate of something 



like 38 miles a second, and cool hydrogen rushing down 
at something like an equivalent rate Now, we are not 
only enabled, by a practical application of the prism, to 
determine these up and down rushes on the sun, by which 
we are enabled to learn much of its physical constitution, 
but also the rate at which storms travel over the sun — 
what we should call winds. The way that has been 
done will be peifectly clear on an inspection of the en* 
graving (Fig. 55). It may appear strange to you that we 
should be able to observe a cyclone on the sun, but I 
hope to be able to prove to you that this is really a 
cyclone. Here is a spectrum of the region of the sun 
near the limb, and here is the hydrogen line It is clear, 
if what I have said is true, that the incandescent hydro- 
gen IS there receding from us because the line inclines to 
the red. It is evident also, that in this case, when we 
get the line widened out towards the violet, it is 
coming towards us ; theicfore we have the thing travelling 
in both directions It is obvious to you, I think, that if 
the slit enabled us to take in the whole cyclone, we should 
get an indication of motion in two directions , we should 
have the line diverted both towards the violet part of the 
spectrum, in the case of the hydrogen rushing towards us, 
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Fig 55 — Shifttoi of the r line b * kUi cyclone ' 

and towards the red in the case of the hydrogen rushing 
away from us in this circular storm, and the extreme 
velocity will be determined bv the extreme limit to which 
the hydrogen line extends. In this case, the storm was 
moving with a velocity of something like 100 miles a 
second, which, 1 dare say, strikes you as something 
terrible ; but if you compare the size of the sun with that 
of the earth, I think you will see it was nothing ,v)ery 
wonderful after all. 

In further evidence of the truth of this, the last aj^li- 
cation of the spectroscope, I will show you two pictures 
9f solar prominences 37,000 miles high, drawn at an 


interval of ten minutes. Here you see, first, the promi- 
nence as It appeared at a particular time on a particular day 
in March 1869 (Fig. 56) I wish to call your attention to the 
left-hand portion of the prominence, which you see is pretty 
straight. In ten minutes afterwards the whole thing 
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Fii. 56— Prominence obseived March 14, i86g, iih 501 


changed, and, as you see by the next picture (Fig. 57), the 
nearly straightportionisquite gone. That will give yousome 
idea of the indications which the spectroscope reveals to 
us of the enormous forces at work m the sun, merely as 
representing the stars, for everything we have to say 
about the sun, the prism tells us— and it was the first to 
tell us— wc must assume to be said about the stars. 
1 have little doubt that, as time rolls on, the spectroscope 



Fic $7 —The same prominence, iih. 15m. 


will become, in fact, almost the pocket companion 
of every one amongst us ; and it is utterly impossible 
to foresee what depths of space will not m time be gauged 
and completely investigated by this new method of 
research. 

J. Norman LocKYUit 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

V. 

nr HE development of the beautiful Ccmattda rosacea 
* (Fik. 41) has been described in the “ Philosophical 
by Prof. Wyville Thomson.* The larva quits 



Fig 41 — Oomatula ro^iacea (after Forbes) 


the egg. as shown in Fig. 42, in the form of an oval body 
about ^ inch in length, something like a small barrel, 
luiTounded by four bands or hoops of long vibratile hairs 
or ciliae. There is also a still longer tuft of hairs at the 
narrower posterior end of the body Gradually a number 
ol minute calcareous spmes and plates make their appear- 
ance (Fig. 43) in the body of tms [larva, and at length 



he commencement 0 
■uortentacleet J, 


arrange themselves in a definite order, so as to form i 
bent calcareous club or rod with an enlarged head. 

t SSSo^^iCnl’Tilnu^oiu, 1865, vol. cIt, • S>3. 


As this process continues the little creature gradually 
-jses its power of swimming and smks to the bottom, 
loses the bands and cilia and attaches itself to some 
stone or other solid substance, by its base, the knob of 
the club being free. The calcareous framework increases 
m size, and the expanded head forms itself into a cup, 
round which from five to fifteen delicate tentaoles, as 
shown in Fig. 44, make their appearance. 

In this stage the young animal resembles the Crinoids, 
a family of Echinodcrms which were very abundant in 
earlier geological periods, but which have now almost 
disappeared, Ming, as we see, represented by the young 
states of our existing, more advanced, species. This 
attached, plant-like condition of Comatula, was indeed at 



first supposed to be a Cnnoid, and was named Pentacrinus, 
though we now know that it is only a stage in the deve* 
liniment of Comatula. The so-called PenUermus in- 
creases considerably m size, and after various gradual 
changes, which time does not now permit me to describe, 
quits the stalk, and becomes a free Comatula. 

The metamorphoses of the true star-fishes are also very 
remarkable. Sars discovered in the year 1835 a curious 
Httle crepture about an inch m length, which he namM 
BiMnnarta osterigera, and which he then supposed to be 
alhed to the cihograde Medusas ; subsequent ot«rvations 
hou^w, made in 1844, suggested to him that it was the 
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larvft of « stdr^fitli, and in 1847 MM. Koren and DanteJ- 
«on satisfled thtmaelves that this was the case 

Fins. and 46 represent the front and side view of a 
Bipitiunria found by Muller* near Marseilles it is the, 
mouth, t the cesophagus, c the stomach, c' the intestine. 
Fig. 47 represents a somewhat older specimen in which 
the Starfish (A) is already beginning to make its appear* 
ance. 

But while Certain Starfishes thus go througli metamor 
photes, similar in character to, and not less remaikable 
than, those of sea eggs j there are others, as, for instance, 
the genus Asteracanthiinn, in which the organs and 
appendages spcci.il to the Pscudcnibryo, are in abeyance, 
while in Pteraster “ the zooid is reduced to an investing 
sheet of tarcode ” t 

Even m tlie same species the degree of development 
attained by the l.arva differs to a certain extent .according 
to the state of the temperature, the supply of food, &c. 
Thus in Comalula, specimens which arc liberally supplied 
with ie.i-».ilcr, and kept in a warm temperature, hurry .as 
it were through their early stages, and the free larva 
becomes distorted by the gi owing Pentacrinus, almost 
before it has attained its pel feet form On the other 
hand undci less favourable cond.tions, if the temperature 
IS low, .and food less abund.int, the early stages .ire pro- 
Irmged, the larva is longer lived, and reaches a much 
higher degree of independent development Weissmann 
has observed similar differences in the larvae of I'lies^ 
and It IS obvious that these facts throw much light on the 
nature and origin of nutamorpboscs as we see them 
among insects, but the latter qucMion we shall now pio- 
ceed to consider 

OM ini. OKK.IM Oi MnAMORVHOSES 

The question still remains, Why do insects pass 
through met.imorphoses ’’ Messrs. Kirby and Spence 
tell us they “can only answer that such is the will of 
the Creator,”} which, howcvei, is rather a general 
confession of faith than .an explanation of metamcinhoses. 
And this they appear to have felt themselves , for they 
immediately proceed to make a further suggestion. “ Yet 
one reason,” they say, “ for this conformation may be 
hazarded. A very important part assigned to insects in 
the economy of nature, as I shall hereafter show, is that 
of speedily removing superabundant and decaying anim.tl 
and vegetable matter For such agents an insaii.able 
voracity is an indispensable quahhcation, and not less so 
unusual powers of multiplication. Hut these faculties arc 
in a great degree incompatible , an insect occupied in the 
work of reproduction could not continue its voracious 
feeding. Us life, therefore, after leaving the egg, is divi- 
ded into three stages.” 

But there are some insects, as, foi instance, the Aphides, 
which certainly arc not amongtheleastvoracious,and which 
grow and breed at the same tune There are also many 
scavengers among other groups of animals, such, for 
instance, as the dog, the pig, and the vulture, which 
undergo no metamorphosis 

It is certainly true that, as a general rule, growth and 
reproduction do not occur together ; and it follows, almost 
as a necessary consequence, that in such cases the first 
must precede the second. But this has no immediate 
connection with the occurrence of metamorphoses. The 
question is, not why an insect dees not generally begin to 
breed until it has ceased to grow, but why, in attaining to 
its perfect form, it passes through such remarkable 
changef. And m addition to this, we must consider, , 
first, the sudden and apparently violent nature of these 
transitions, and, secondly, the immobility of the animal 
ifi its pupa state ; for undoubtedly the quiescent and 
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deathlike condition of the pupa is one of the most re- 
markable characteristics of insect-metamorphosis. 

In the first place, it must be observed that many species 
which differ considerably m their mature state, agree 
more nearly when young. Thus birds of, the same genus, 
or of closely allied gener.i, which, when mature, differ 
much in colour, are often very similar whin young. The 
young of the lion and the puma are often striped, and 
foetal whales have teeth Leidy has shown that the milk 
teeth of the genus A resemble the permanent teeth 
of the ancient Ancliitiui turn, while the milk-teeth of 
Anchiihet luvt again approximate to the dental system of 
the still tarliLi Miiyiltippiis Kutimeyei, while calling 
attention to this interesting obsnv.alion, adds that the 
milk-teeth of Equii\ ca/mllui in thes.imcway, and still 
more those of £ Joasilts, lesemble the permanent teeth 
of lUppatwH 

In fact, the great mnjoiity of anim.als do go through 
well-marked metamorphoses, though in many cases they 
aic passed through within the egg, and thus do 
not come within the popular ken. “ L.i larve,” says 
Quatrefages, “ n’est qu’un embryon h vie independante.'^^ 
^ Those naturalists who accept m any form the theory of 
evolution, consider that “ the embryonal st<itc of each 
species reproduces more or less completely the form and 
structure of their less modified progenitors ”t “ Each 
organism,” says Herbert Spencer, J “exhibits within a 
short space of time a scries of changes which, when sup- 
posed to occupy a period indefinitely great, and to go on 
in various ways instead of one way, give us a tolerably 
clear conception of organic evolution m general 

The naturalists of the older school do not, as Darwin 
and Fritz Muller have already pointed out, deny the facts, 
though they explain them in a different manner— generally 
by the existence of a supposed tendency to diverge fiom .an 
otigmaitype. Thus Joh.rnucs Muller says ‘ the idea of de- 
velopment IS not ihat ol meie increase of size, but th.at of 
progress from what is not yet distinguished, but which 
potentially cont.uns the distinction in itself, to the actually 
distinct, - It IS clear that the less an organ is developed, 
so much the more dots it approach the ty pe, and that, 
during Its development, it mote and more acquires pe- 
culiaruics The types discovered by comparative anatomy 
and developmental history must therefore agree ” 

And again, “ What is true in this idea i«, that every 
embryo at first beais only the type of its section, from 
which the type of the class, older, &c , is only afterwards 
developed ” 

Agassiz alsoobscives that “the embryos of different 
animals resemble each other the more the younger they 
are.” There are, no doubt, cases in which the earlier 
states arc rapidly passed through, or but obscurely indi- 
cated , yet we may almost state it as a geneial propo- 
sition, that, whether before or after birth, animals 
undergo metamorphoses The maturity of the young 
animal at birth varies immensely The kangaroo {Macro- 
pus tnajot), which attains a height of seven feet, ten 
inches, does not when born exceed one inch and two lines 
in length ; the chick leaves the egg in a much more ai 
vanced condition than the thrush , and so among insects 
the young cricket is much more advanced, when it leaves 
the egg, than the fly or the bee ; and it is a familiar fact, 
that in this respect, though not of couise to anything like 
the same extent, differences occur even within the limit of 
one species 

In oviparous animals the condition cf the young at 
birth depends much on the size of the egg ; where thff 
egg Is large, the abundant supply of nourishment enables 
the embryo to attain .1 higher stage of development ; 
where the egg is small, and the yolk consequently scanty, 
it is soon exhausted, and the embryo requires an addi- 
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tional supply of food. In the former ease the embryo is 
more likely to survive j but, on the other hand, when the 
eftgs are large, they cannot be numerous, and a multi- 
plicity of germs is, in some circumstances, a great ad- 
vantage. Even tn the same species the development of 
the egg offers certain differences,* 

The metamorphoses of insects depend then primarily 
on the fact that they quit the egg in a very early condi- 
tion ; many- -as, for instance, flies and bees— before the 
thoracic segments are differentiated j others— as locusts, 
dragon flies, &c , after the formation of the legs, but 
before that of the wings 

We may now pass to the second part of the sub- 
ject, that IS to say, the sudden and abrupt instance 
of the changes which insects undergo The deve- 
lopment of an Orthopterous insect, indeed — say^ for 
instance, of a grasshopper — from birth to raatunty is so 
gradual, that but for the influence on our nomenclature 
exercised by the most striking changes which occur in 
insects of the Heteromorphous senes, they would perhaps 
never have been classed as metamorphoses. But though 
the changes from the caterpillar to tne chrysalis, as from 
the chry^s to the butterfly, are apparently sudden and 
abrupt, this is m reality more apparent than real , the 
changes m the internal organs, though rapid, are m reality 
gradual ; and even as regards the external form, though 
the metamorphosis may take only a few moments, this is 
but the change of outer skin— the drawing away, as it 
were, of the curtain ; and the new form which then ap- 
pears has been in preparation for days or, perhaps, weeks 
before. 

Swammerdam, indeed, supposed (and his view was 
adopted bv Kirby and Spence) that the larva contained 
within itself “ the germ of the future butterfly, enclosed 
in what will be the case of the pupa, which 1$ itself in- 
cluded in three or more skins, one over the other, that 
will successively cover the larva " This is a mistake ; but 
it is true that, if a larva is examined shortly befoie it 
is full grown, the future pupa may be traced within it. In 
the same mrnner, if we examine a pupa which is about 
to disclose the butterfly, we And the future insect, soft in- 
deed and imperfect, but still easily recognisable, lying 
more or less loosely within the pupa- skin. 

One important difference between an insect and a 
vertebrate animal is, that whereas in the latter, as for 
instance in ourselves, the muscles are attached to an 
internal bOny skeleton, in insects no such skeleton existr 
They have no bones, and their muscles are attached to 
the sldn. Hence the necessity for the hard and horny 
dermal Investment of insects, so different from the soft- 
ness and suppleness of our own skin. Moreover the 
result is, that without a change of skin a change 
of form is impossible. The chitine, or horny substance, 
fonnin^ the outside of an insect, is formed by a layer of 
cells lymg beneath it, and, once secreted, cannot be altered 
From this it follows that every change of form is neces- 
sarily accompanied by a change of skin. In some cases, 
as for instance in Chloeon, each change of skin is accom- 
panied by a change of form, and thus the perfect insect is 
more or less gradually evolved. In others, as for in- 
stance m caterpillars, several changes of skin take place 
without any material alteration of form, and the change, 
instead of being spread over many, is confined to the 
last two moults. 

The explanation of this difference is, I believe, to be 
found in the structure of the mouth. That of the cater- 
pillat is provided with a pair of strong jaws, fitted to cat 
leaves j and the digestive organs are adapted for this kind 
of food. On the contrary, the mouth of the butterfly is 
suctorial ; it has a long proboscis, beautifully a^pted to 
suck the nectar from flowers, but which would be quite 
useless, and indeed only an embarrassment to the larva. 

• Tar diShrcooct In larva coniwiasnt on vuUtian in tho external condi- 
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The digestive organs also are adapted for the assimila- 
tion, not of leaves, but of honey. Now it is> evident that 
if the mouth-parts of the larva were slowly metamor- 
phosed into those of the perfect insect, through a number 
of small changes, the insect would in the meantime be 
unable to feed, and liable to perish of starvation m the 
midst of plenty On the contrary, in the Orthoptera,and 
as a general rule, among those insects in winch the 
changes are gradual, the mouth of the so-called larva 
resembles that of the perfect insect, and the principal 
difference is in the presence of wings 
■Similar considerations throw much light on the nature 
of the chrysalis or pupa st.ate—that remark.able period of 
deaih-like quiescence which is one of tlic most striking 
characteristics of insect metamorphosis. The compaia- 
tive quiescence of the pupa is mainly owing to the rap-- 
dity of the changes going on in it In the chrysalis of a 
butterfly, for instance, not only (as has been .already men- 
tioned) are the mouth and digestive organs undergoing 
change, but the same is the case wnh the muscles. The 
powerful ones which move the wings aie in process of 
foimation , and even if thev were m a condition favour- 
able to motion, still the nervous s>stem, by which the 
movements are set on foot and regulated, is also in a 
state of such rapid change th.at it could scan jly act 
It must not be forgotten that all insects, indeed all 
articulate amm.ils, aie inactive fur a longer or shortei 
space of time after each moult 
The slighter the change the shorter the period of m- 
action. Thus, after the ordinal) moult of a caterpillar, 
the insect only requires lest until the new skm is hard- 
ened When, howei er, the change is great and gradual, 
the jieriod of inaction is coirespondingly prolonjfcd The 
inactivity of the pupa is therefore not a new condition 
pcruhir to this stage, but a proloiig.aiioii of the inaction 
which accompanies every change of skm Most piipse 
indeed have some slight pawers of motion , those which 
assume the chrysalis si tic in wood or under ground 
usH.illycome to the suifaca when about to assume the 
perfect state, and the aquatic piipt' of certain Diptera, 
swim about with much activity Among the Ncuroptera 
certain families have pttp.c as qiticict lU as those of the 
Lepidoptera; others, as, (or instance, Kiphidia,aie quies- 
cent at first, but at length acquire sufficient strength to 
walk, though enclosed within the pupa skin, a power de- 
pendent partly on the fact that this skin is very thin. 
i)tliers again, as, for instance, dragon-flies, are quiescent 
on assuming the pupa state, only in the same manner and 
for a similar time as at other changes of skin. 

JoHV LumioCK 

(TV if Lonlinucd) 


NOTES TROM THE '' CHALLENGER” 

in 

Thu Mit.i.ER-CASFri a Thermomei ek 

A t 8 AM, on March al), we sounded, lat 19” 41' N. 

long 65° 7' W , in 3,875 fathoms. The sounding 
w.is perfectly satisfactory, and lelt no doubt that the 
depth was estimated within a very small error. The 
“Hydra" sounding instrument was used weighted to 
3 cwt, A slip water-bottle, .and two Miller Caselh ther- 
mometers (Nos. 39 and 41) were sent down along with 
It as usual. The tube of the “ Hydra ” c.ame up filled 
with a reddish clay containing a considerable quan- 
tity of carbonate of lime. The two thermometers 
were broken, and as the mode m which the fracture 
occurred is in itself curious, and has an important bear- 
ing upon tlie use of these instruments at extreme depth*-, 
1 will briefly describe the condition of the thermometeis 
when they qame to the surface. 

No. 39, a raluatde instrument, with a small and con- 
stant error, which we had used for some time who eier 
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for any reason we required extreme accuracy, was shat* , 
tered to pieces (Fig. i). , 

In No. 42 this instrument was externally complete, with | 

the exception of a crack in the small unprotected bulp w 
the right limb of the U-tube. 1 he inner shell of the pio- 
tected bulb was broken to pieces (Fig. 2). 

In both of these cases there seems little doubt that the 
damage occurred through the giving ivay of the unpro- 
tected bulb. In No. 39 the upper part of that bulb was 
ground into coarse powder, and the fragments packed into 
the lower part of the bulb and the top of the tube The 
large bulb and us covering shell were also broken, but 
into larger pieces, disposed as if the injury had been pro- 
duced by some force acting from within The thermo- 
meter tube was broken through in thieephncM, atone 
of these, close to the bend, it was shattered into very 
small fragments. The creosote, the mercury, and bubbles 
of air were irregul.arly scattered through the tube, ubd it 
IS singular that each of the steel indices h.id one of the 
discs broken off The whole took place no doubt instan- 
taneously by the implosion of the small bulb, which at 
the same time burst the large bulb and shattered the 

In No. 42 a crack only occurred m the small bulb, 
either through some pre-existing imperfection in the glass 
or from the pressure When the pressure became extreme 
the crack yielded a little, and the sea-water was gradually 


forced in, driving the contents of the thermometer before 
It, and taking it at a disadvantage from within, breatang 
the shell of the large bulb, which was unsupported on 
account of the belt of rarified vapour between it and 
Its outer-shell The pressure was now equalised within 
and without the instrument, and the injury went no 
farther. Alcohol, creosote, mercury, and sea-w.ater were 
mixed up m the outer case of the large bulb, with the 
debns of the inner bulb, and one of the steel indices lay 
uninjured across the centre of it, ... .v 
It now becomes an important question why the ther- 
mometer should give way at that particular point, and 
one still more important, how the defect is to be reme- 
died At first sight It IS difficult to imagine why the 
small bulb should give way rather than the outer shell of 
the large one. The surface exposed to pressure is 
smaller, the glass is thicker, and it is somewhat better 
supported from within, as the tube is nearly filled with 
fluid undei the pressure of an atmosphere I believe the 
cause must be that the end of the small bulb is the last 
point of the instrument heated and sealed after the tube 
IS filled with liquid, and that, consequently, the annealing 
IS imperfect at that point It is evidently of no use to 
protect the small bulb m the same way in which the large 
bulb IS protected The oute? shell is mcrelv a precaution 
to prevent the indic.ations being vitiated by the action 
of picssurc on the elastic bulb. Against crushing, it is 
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no protection , rathe 1 a souicc of weakness, from its 
greatly increasing the surface. The only plan which 
seems to be feasible is to thicken the small bulb itself, and, 
if possible, to improve Us temper. It is only f.iii to say 
that these thermometers were tested and guaranteed to 
only three tons on the squaie inch, and that the pressure 
to which they were subjected was equal to four tons. 

WwiLLE Thomson 

~ NOTES 

Tint Albeit Gold Medal of the .Society of Arts has this year 
been awarded to M Che\ reul, Member of the Institute of J' ranee, 
and Director of tlie Gobelins and of the Jardm dr ■> I’hntes at 
Pans, for his valiuablc researches m connection with Saponifica- 
tion, Dyeing, Agriculture, and Natural HiUory, which, for 
more than half a centuiy, hive exercisetl a wi.lc influence on the 
industrial arts of the world 

I’ROF IIUMPIIKY announces that the Cambridge class for 
Practical Histology will meet during the inunlhs of July and 
August at the Anatomical Mureum on Tuesdays, 'J hursdayi, 1 
and Saturdays, at ^ a.m., commencing July i The Class for j 
Human Osteology will meet on Mondays, Wednesdays, and 
Fridays at the Anatomical Museum at 9 A sc during July and 
August, commencing July 2. The Professor of /jology and 
(Joinparative Anatomy (Mr. Newton) .announces that a class for 
practical work will be carried on in July and August by the 
Deinonstratoi 111 Comparative Anatomy, commencing July 2 
fhe fee for the couise will be one guinea 

The following gen lemen have been recommended by the 


French Academy of .Sciences to the Minister of Public Instruc- 
tion for the four vacant posts in the bureau des Longitudes — 
M Serret, M. Moucht?, M Perrier, and M Janssen. 

The Council of Ihe .hocicly of Arts having been informed 
that Her Majesty’s Commissioners do not intend to pubhsh re- 
ports on the differeut departments of the exhibition of the present 
year, have decided to undertake that duly, and for this purpose 
have engaged the services of gentlemen specially skilled in the 
subjects of the several sections, to prepare such reports for pub- 
lication in the .Society’s Journal A report on Ancient Objects, 
by Mr C. Drury Fortnum, F S A , and another on Surgical In- 
struments and Appliances, by Mr R. Brudenell Carter, F.R.C.b., 
appear in the Joui nal for May 30 

At a meeting of the Council of the I.eeds Naturalists' Field 
Club and Scientific Association, three of its membeis — Mr. Wm. 
Todd (vice-president), Mr W D Roebuck (secretary), and Mr. 
John W. Taylor— were appointed a sub committee to consider 
the best manner of collecting mfunnation for a series of cata- 
logues of the natural productions of the district The sub-com- 
mittee having taken into consideration all the facts bearing upon 
the subject m hand, are of opinion thatjthe following procedure 
should be adopted — i, That in view of the approaching meet- 
ing m Bradford, in August next, of the British Association for 
the Advancement of Science, it is advisable that there should be 
produced by this society, and under its auspices, a brief account 
of the present state of our knowledge of the fauna, flora, and 
geological and topographical features of the district. 2. That 
for present use the most convenient district to Ulustratb would 
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b« the one produced by striking si circle of ten miles’ ndlus, 
having the l^cds Town Hall for its centre 3 That, as far as 
practicable, the lists should be complete, and as full as possible 
in detail aa to the distribution of the species , and that they 
should be prefaced by a good outline sketch of the physical con- 
formation and geological structure of the district In con- 
formity with these recommendations, the sub-committee wouM 
be glad to receive list", as complete as possible, from all persons 
willing to co-operate m the work. These lists, to be availa’ilc 
for immediate use, must be sent in before the tst of July, 1873 
Should the amount of information receiver! up to that date 
warrant the Council in so doing, the lists will be placed m the 
hands of small committees of revision, whose province it will be 
to construct general catalogues combining all the information m 
the possession of the Society , and it is then hoped that during 
the first week i.. August, a small work may be published t he 
lub-committee will be very glad to receive alt suggestions that 
may be made , and would be glad also to learn the names of 
all persons likely to be able to supply information All com- 
munications to be addressed to the Secre'arie>, 9, Sunny Urnk 
Terrace, Leeds. 

We have received the Report, for 1S72, of Mr B A (jould, 
superintendent of the Argentine National Observatory at Cor- 
doba, and a very creditable report itiis, both to Mr Gould and 
his assistants, as well as to the (liberality of the Argentine 
Government, which seems to have done all in its power to pro 
vide the necessary buildings and instruments. The buildings 
are not yet quite complete, though a number of excellent instru 
ments have been acquired, and otheri aie lieing provided The 
principal work of the observatory has been the preparation of a 
Uranometry, which will contain a larger number of stars th.sn 
the recently published one of Heis for the northern heavens, 
Heis’s contains 5,421 stars. In the Uranometna Argcit ma, the 
brillisncy of the stars will he determined to single tenths of a 
limit of magnitude There now remains nothing of importance 
to be done in the way of observation, since each star has been 
observed upon the average at least four times, and the degree of 
tls brilliancy determined with the greatest precision possiblc 
To prepare these results for publication, the position of every 
star will be computed for the commencement of 1875, a pait of 
which labour has already been .tccomplislicd, and then to prepare 
the mips for reproduction by the engravers The observation of 
the tones for the formation of an extended catalogue of stars 
between the 23rd and 80th degree of south declination, was com 
menced in September last, and is being carried on satisfucto-ily , 
as also 11 the photographic work of the observatory, a very con- 
siderable number of photographic impressions of clusters of 
stars having been made, which only need a knowledge of their 
zero of position to tender them serviceable. Means aie also 
taken to spread a knowledge of the exact time at regular inter- 
vals throughout the Confederation, Altogether the Argentine 
Observatory appears to be exceedingly efficient. 

We have received from Prof A Kemer, of Innsbruck, several 
interesting contnbutiens to systematic and physiological botany 
— '* Ueber die Schafgarben-Bastarte der Alpen,” an account of 
the hybrid yarrows found m the Tyrolese Alps ; “Novne Plan- 
tarum Species, Decas in containing descriptions of new Rubi 
of Austria and the Tyrol, and “Chronik der Pfianzen-wan- 
derangen,” in which he narrates the curious circumstances con- 
nected with the spread of a North- American plant, Rudbeckia 
laHniata. This plant first became known in Eurqpe early m 
the seventeenth century, when it was mtroduced^iotothe gardens 
of Pans ; during two centuries and a half it has gradually spread 
over the gardens of nearly the whole of Europe, but appears only 
‘trithin the last twenty or thirty yean to have escaped, and withm 
that short space of ttoe hal be^me completely naturalised in a 


great number of places. In a eoromumcation to the Scientific 
and Medical Society of Innsbruck, Dr Kerner states, os the 
retull of his observations on Alpine plants, that the growth of 
the stem and even of the flowers of many species proceeds at 
the temperature of zero C , the flowers may in some cases open, 
and even mature their pollen, beneath a thick covering of Ice, 
the surface of the glacier being penetrated In Innumerable places 
by their stems 

Dr a Keener reprints from the Proceedings of the 
Scientific Society of Innsbruck an interesting paper on the 
means of protc.tion of the pollen of plants against prema- 
ture displacement or damp As the vitality of pollen is imme- 
iliately destroyed by exposure to the action of either ram or dew, 
he fin Is 111 nature a variety of contrivances to protect it against 
these injurious inlluences during the interval betn een its escape 
from the anther and its being carried away by insects, these con* 
tiivances being generally absent m those plants where fertilisa- 
tion IS effected by the pollen bem g con veyed at once to the stigma 
by the wind In plants with coherent pollen, fertilised by insect 
agency, where some of the anthers arc so placed as to be neces* 
sanly exposed to the weather, these are generally found to be 
barren, or destitute of pollen, and where they would interfere 
With the entrance of miects into the flower, they are altogether 
abortive or rudimentary Plants with coherent pollen, which 
require insect agency for their fertilisation, Dr. Kerner believes 
to be of more recent geological occurrence than those with 
powdery pollen, which require only the wind to convey It to the 
stigma 

The proceedings of the Asiatic biciety of Bengal contain re* 
marks on winds, typhoons, &c,, on the south coast of Japan, by 
Commander II. C St John, II M S Sylvia The most preva- 
lent winds in the southern parts of Japan arc from the north-east. 
I'hroughout an entire year the proportion was as follows, taking 
t,<xx} hours as an index . —lieiween N and E, 500 , between 
N and W , 200 , between S and E , too , between S. and W., 
o 99 During April, May, June, July, August, and September, 
N K. winds prevail, hauling more easterly m June, July, and 
August In August and September S E winds are more fre- 
quent than during any other months In October variable winds 
prevail, and the N W wind begins During November, Decem- 
ber, January, and hebruary the N W. winds prevail and blow 
hard In March the N W and N E winds are equally distri- 
buted. The S W winds most frequently occur during the early 
parts of September It appears the winds on the southern 
coasts of Japan are easterly during April (spring), and hauling 
to the S as the summer approaches, pass through S and W. 
to N W during wintei, coming again through N. to N E and 
E. m spring and summer Typhoons occur between June an I 
October, inclusive From the middle of August to the miJ llj 
of October they may bi expected to occur most frequently Thj 
usual tracks of these storms on the Japan coasts appear very 
regular, approaching from the SE travelling about N W. 
On reaching the hot stream in about the latitude of the Boniii 
Islands, or between here and the Foochoo Islands, they begin 
to curve to the north, and following the course of the Kuro Siwo, 
stake the south coasts of Nlpon Owing chiefly to the high 
land along the coast, the northern disc of the storm beco nes 
much flattened in, causing more easterly wind than would occur 
if the storm were m mid ocean Retaining the course of the 
stream, they pass along m a north-easterly course, and, if not 
broken up previously, pass out into the Pacific Ocean on reach- 
ing loaboya sak! 

Me. James Wood-Mason has seot us a description of a 
Macrorous Cmstacean, which he has made the type of a Be# 
gmias, Slymii,. The speciman (a fcmali) M 
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deicribes was dredged m from 250 to 300 fathoms, ’about twenty- | 
five mfles off Ross Isknd on the Eastern coast of the Andamans.^ ; 
It is clearly allied to Nephreps Norvegu us of Northern h uropcaa I 
seas. Its mam difference being the absence of the squan.ilorin< 
t^peBdsgeof the Antenna: One of the most interesting fioints 
about the new crustacean is the loss of its organs of vision by 
disuse, a characteristic of several recently discovcrul crustaceans ; 
this is compensated for by the great length and clehcaiy of the 
antennre, and the great development of the auditoiy orgiir, the 
animal's habits being to burrow in the mud at the dcplli ol about 
300 fathoms. 

It may be recollected that M Alphonse I'lnart, the 1 rcnch 
philologist, visited the Aleutian Islands and Aliska in ihc sum- 
mer of 1871, for the purpose of collecting the vocabularies and 
the photographs of the different tribes 1 his matci lal he carried 
back with him to I’aris, where he has been engaged iti woiking 
it up. We learn that he expects to revisit the United States Itiis 
month, with ample funds in his hands from the hre-neh govern- 
ment, in order to effect an exhaustive collection of the antiqui- 
ties of Alaska, Ins excursions to the different islands being made 
m n vessel especially filled up lor his use Alaska is one of the 
finest fields m the world for ethnological and prelnstoiic rc- 

Proussor Wvman has concluded, as the risult of ex- 
plorations among the shell mounds of Honda, U S , duiing the 
past winter, that the aborigines by whom they were conslructetl 
must have been decided cannibals, as in eight different instances 
he has found consideiablc quantities of human bones in the 
shell heaps, the bones themselves lieing broken up and split, just 
as in the cate of the bones of other animals This, he is satis- 
fied, was not the result of burial, but was done for tlie purpose 
of obtaining the marrow, probably after the flesh had been 
devoured. 

Under the auspices of the Society of Uiblieil Arehuilogy 
It IS intended shortly to publish a scries of translations of all ihc 
important Assyrian and Egyptian texts which exist in thevaiioiis 
collections of England and the Continent, and thus place liefore 
the English student the remains of undoubtedly the oldest and 
most authentic literature in the world Neatly all the prinripal 
translators h.ave offered their services for this puipose, and while 
ewh author will be alone responsible for his portion of the work, 
the general arrangement of the materials will rest with the presi- 
dent of the society The selection of the records will embrace 
the entire range of Egyptian and Assyrian history and literatuie. 
Each translation will quote the authoriiies [upon which it la 
based, or the monument from which it is taken, and all other 
' notes wdl be as few and brief as possible, to avoid controversy 
and expense. The first volume will be issued by Jleasrs 
Bagiter and Sons, at a price to bring it within the reach of all 
interested in such subjects 

The cosrversaaont of the Society of Arts will be held at the 
South Kensington Museum on Friday evening, June 28 

The late distinguished chief of the U.S Coast buivcy, by 
his will, established a fund to be placed in the hands of cxe- 
evtors, by whom the income is to he expended, under the diiec. 
tiefi of a committee of the National Academy of Science, for 
the advancement of some branch of physical research The 
first report of results achieved through this bequest was recently 
made to the Academy by its President, Profcsnor Joscjih Ilemy. 
The committee had decided that 111 view of the great interest 
that Professor Bache had throughout his life manifested in ter- 
restrial magnetism, it would be highly projicr to further this 
lienee hy gradually extending over the country the magnedo 
wePtVf which, during bis own lifetime, he had earned out in the 
hBddte States, In the execution of this design they had been so i 


fortunate as to secure, at small expense, the sendees of Ur. Hil- 
gard, of St, Louis, by whom, in 1872, chiefly m the season 
most favourable for travelling, quite a large number of stations 
were occupietl for the determination of the magnetic elements. 
These stations arc mostly in the Southern States, and it is the 
intention of the committee to extend the work annually, north- 
ward and westward, as the income from the fund may allow. 

1 HE U S Army Signal Office has made preparations for a 
great extension of its valuable system of reports of the heights of 
rivers, parlieularlyofall thoseopenmgmtotheMississlppl Over 
twenty five stations are now established at suitable points on 
these rivers, especially, of course, on the Ohio, Missouri, and 
Mississippi They are provided m some instances with auto- 
matic self-recording apparatus, and at all other places the obser- 
vation of the height of the water is taken eight limes daily when 
floods are apprehended. By this most Iieautiful system every 
wave of high water is accurately followed m its course down 
stream,, and the ajiproach of dangerous high floods is easily 
foretold by the repeated telegraphic reporls. The system of 
nver reports, which has been in operation during the past year, 
has given such universal s,n>isfactioii to those navigating the 
Westeni waters that the demand for increased facilities can only 
be met by this new and far more elaborate system of stations. 

Thr results of the explorations in the Gulf of St. Lawrence 
prosecuted during the months of July and August, 1872, by 
Messrs Whitcaves and Bulger, have just been published The 
area examined extended from a little above Cape Korier to the 
Magdalen Islands A depth of water somewhat over 200 
fathoms was found neat the centre of the mouth of the St. 
Lawrence, between Cape Kozier and the south-west point of 
Anticosti ; the greatest depth aetually met with was 313 fathomsi 
about half-way between the east point of Anticosti and the Bird 
Rocks. Large collections were made, embracing several species 
new to science Among the novelties discovered was a sponge 
belonging to a gemis hut recently indicated in the “ Depths of the 
Sea" About thirty five species of corallines were obtained, 
laigcnumb.ra of them being new Numerous fine specimens of 
I'ugvltnui'm.xe procured, the same kind having been found by 
I Dr. Packard on llie Georges Bank, and three species of sea- 
anemones were secured in addition to those of last year’s collec- 
tion. Two iindescribed specimens of a coral (both dead) were 
also gathered at a considerable distance from each oiher The 
relations of these new species are rather to the tropical forms 
than to those which we already know on the coast of the 
North Atlantic 

A SHOCK of earthquake, lasting for several seconds, was felt 
at Attok on the morning of Sunday, April 27 

We have been favoured with a copy of the Japan Gazette, 
from which we take the following notes •~k huge cephalopod 
is now being shown in a house near the temple at Asaka, Y^o. 
It seems that a fishing-boat was seized by us tentacles whilst off 
the village of Kononoto, in the district of Kisaradzou, and that 
the boatmen killed the creature by repeated blows Itl 
length from the tail to the insertion of the tentacles is about 
sixteen feet , one of the arms b from its junction with the 
body to the sucker at its point nearly five feet. The 
polypus has shrank since lU death, so that living, it 
would probably measure considerably more.— The anoma- 
lous absence of earthquakes during the past winter has ex- 
cited some speculation as to the causes of such quiet, in a 
country usually very tremulous towards the coming of spritog. 
Whatever may be the real causes, the remarkable volca^ 
activity in Japan, during the past winter, and at present, is am 
interesting collateral phenomenon. From nearly all parts of 
the empire, during the last two months, have come tUiiagf of 
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mountalnt quaking and burtbng m fissurei, volcanoes casting 
out stones, ashes, and mud, and m some instances flame and 
hot lava. Smoke and steam from Asaraayama have been visible 
from Yedo, several times this winter. In addition to the 
eruptions in Yechiu, Mito and Higo, the latter being especially 
severe and damaging to the cultivated land around it, — another 
mountain is reported as being affected with volcanic symptoms. 
Kurokami-yama, near Nikko, which has, so far as is known, 
always been very quiet, was shaken with a great shock on 
March 12, at 3 pm. The shock was accompanied by loud 
noise, and a strong smell of sulphur, which remained about six 

Additions to the Brighton Aquarium during the past week 
a Porpoise {I'honeua commums) from Rye Bay , a Sturgeon 
{Accipenser s/unn), 6 feet long, captured by the Bognor fisher- 
men , Smooth Hounds or Skate-toothed Sharks (Ulmtiltii 1 h/- 
garts) , White Hound or Toper {CultHs < , '1 hornback 
Skate (A'rtyd duvala) , Sting R.iys (7)yg<m puUtfiiica) , (jrey 
Mullet oj/i/o) , Flounders, fresh-w.Uer variety {/ Umo- 

nectes flesus) \ Butterfish or Gunnel (Ciiitionotut guntidlm) , 
Allis Shad (Chtpea alosa ) , Salmon , lUllan Wrassj 

[Labi us maculatus) , Crabs (Canctr pagunts ) , (Parhmus piibn), 
(Polylnus Henslmvi ) , [Caicinas Munas ) , Zoophytes [Achnolohit 
dxanthus), [Jeiiha cra\suoimi) ,[SagisrUa tmmaia) , (5 ntzva) 

The additions to the Zoological Society’s Gardens during the 
past week include a Bengalese Cat [Lc/is bettgahnsn) and two 
Indian Crows (Cor-vus splenJiUs) from Arracan, presen'ed by 
Mr. W. Dunn , a New Caledonian Rail (Oiydromns lajusnaya- 
nus), presented by Dr (1 Bennett , an Indmn I’orphyilo [Poi 
phyrio tmiutts) from the Navigator's Islands, presenteti by Rev 
J, Whitmee , a dwarf Chameleon (ChameUon pumtlts) from 
South Africa, presented by Miss Siddons , an Afiicaii Tantalus 
[Tantalus ibis}) three Molucca Deer [Cer/'ut malHccensu) , a 
Vociferous toea Eagle [//alia<.lusvoci/er)ftotsi Afnca , a European 
Lynx [Pelts lynx), and a Glutton (Outa borealis) from Norway , 
a collared Amason [Chiysolts eollaita) from Jamaica , two com- 
mon Spoonbills [Piataha letuotodui) from Europe, and two 
Wattled Cranes [Grus larunculatus) from South) Afriua, pur- 
cliased , an American White Crane [Gius amemana), received 
in exchange , three American Mocking Birds [Mtmus po/yg/ottis) 
hatched in the Gardens , and an Austmlian Thicknee (Onlicti,- 
mus grallartus) deposited 
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memoirs read by members at the sittings of the Academy and 
several communications from without I hnd it quite impos 
sible to do justice to these without exceeduig permissible limits, 
but will briefly refer to a few. 

In a paper on a probable connection between solar eclipses and 
terrestrial magnetism. Dr. Michez, after describing the magnetic 
phenomena observed in Italy and more especially in bicily 
nurmg the eclipse of December 22, 1870, and pointing out the 
difficulty of separabng the disturbances due to the eclipse from 
those otherwise produced, states the result of his labonous and 
careful study of the Greenwich magnetic records in relation to 
the passage of the lunar shadow over any part of the earth. 
Having Mtermined the average ordinary decimation and amount 
of agitation for the particular hour and season corresponding to 
that of each eclipse, he compares these with the declination and 
agitation observed while an eclipse was in progress, and collect- 
ing all thtee results and averaging the deviation oP the eclipse 
pmods from those of ordinary corresponding times, he concludes 
that M eclipse of the sun exercises a real mnuence on the decli- 
MiMi needle, that this mfluence extends through several hours 
befofe and after the period of greatest solar obscuration, and 
that it is manifested by a greater agitation of the needle, and an 


eastward deviation Upon theoretical considerations, Dr. Miches 
shows that the moon’s shadow regarded in its relations to 
humidity should always produce an eastward deviation, but as 
regards the magnetic properties of oxygen should produce either 
an eastward or westward deviation, according to the pusttion of 
the place of observation m relation to the shadow Assuming 
that the latter, on a sufficiently large average, will neutralise 
each other, the residual phenomenon should be a slight eastward 
deviation. 

In a paper on “The Climate of Europe durmg the Glacia 
Epoch," Dr Bianconi, following De U Rive and Villencuve, 
shows that the glacia] extension of that period may have been 
due to greater humidity of climate rather than a lower mean 
temperature Dr. Biancom’s conclusions are almost identical 
with those I suggested about fourteen years ago when describing 
a cunous summer accumulation of ice in a previously unvisited 
Norwegian valley, where the snow line is actually lowered to an 
extent of about 3,000 feet, simply by a local increase of atmo- 
spheric humidity caused by the drifting spray of a double water- 
fall* The subiect was subsequently treated by Dr. Frankland 
m a lecture at the Royal Institution 

Prof hilopanti contributed an interesting paper on the 
movements of the atmosphere, m which, after referring to the 
conclusions of Maury, that on both sides of the equator up to 
about the 30th paiallel constant easterly winds prevail, from the 
30tli to the 35th vaiiable winds, but still with the easterly pre- 
dominating , from the 35th to the 40th, variable wind, with a 
commencement of westerly prevalence , and fiom the 40th to 
the Pole westerly winds decidedly prevailing The object of 
Prof Filopanti was to find a theoretical reason for these parti- 
cular limits To do this he regards the atmosphere as subject to 
the operation of two forces, viz. the resistance of the earth, and 
the mixture of aerial columns due to variations of temperature 
of the earth’s surface If only the first of these mfluenres 
operated, the atmosphere would ultimately partake in every part 
of the velocity of the terrestrial parallel on which it rested, and 
there would be no sensible winds , il only of the second, the at- 
mosphere would ultimately acquire throughout an absolutely 
equal velocity of rotation He woiks out matliematically the 
amount of this velocity, and finds it eijual to that of the surface 
ol the earth at the latitude 35'’ 50' 52", which is a close approxi- 
mation to the 35“ of Maury I'lns he considers would be the 
uniform velocity of the an if the land and the sea were perfectly 
smooth, and he therefore designates the parallels of 35* on either 
hemispheie the “ neutral parallels " Ueiice we are justified in 
theoretically anticipating that between the neutral parallels and 
the equator actual mean rotatory velocity of the air will 
be less than that of the earth, that is, the prevaiLng 
wmds will be easterly, and that between the neutral 
parallels and the Poles the prevailing winds should be westerly, 
as there the mean rotatory velocity of the air should exceed 
that of the earth. The friction of the earth will be continually 
stru^lmg to correct these diflerences of velocity, while the 
north and south movements, due to differences of temperature, 
will contest for their maintenance and augmentation Prof. 
Filopontt goes further into details of special atmospheric currenU 
to illustrate and confirm the above, but space will not permit 
me to follow him there I have, however, so far sketched la 
abstract his leading idea as it appears to be an important 
contnbation to the theory of atmospheric movements, and as 
f.ir as 1 know is original To some extent it is apphcable to 
the vexed question of ocean currents. 

The “ Hermaphroditism ’’ of eels has occupied a good deal of 
the attention of the Bolognese Academicmns. Prof. Ercolaai 
described a number of his own observations and experiments, 
showing that this hermaphroditism is “perfect,” and Oie subject 
was farther discussed at two subsequent meetings, when the 
results of previous researches of Vallisneri, Valsava, AllesandrinI, 
Mondini, and others, were stated and compared. Besides the 
above and some others on subjects of general interest, are 
a few purely mathematical papers, and several on pathologica], 
medicsJ, and local subjects, which I must pass over. 

Considenng that Bologna itself is but a provmctal town, and 
that the whole province of Bologna contains a populatnw about 
equal to that of Birmingham, these Transactions of the Bologna 
Academy of Sdences mdicate an amount of scientific activity ia 
thfrhigheit.direcbon of scientific research that we are unable to 
rival in any corresponding provincial district of Great Britain. 

W. MATTIIU WlUIAMS 

* '•Through Norway with a Knapsack," Chap. xv. 
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SmUitius Je la SocUti cTAntArefologu dt Parts, — W« 

ftnd&om these r^its that the French paleontologists base 
been anosiiaUjr active daring the last eighteen months in coa- 
tinaing the exploration of the numerous bane>csverns of Ibeir 
eountry and in testing the accuracy of the older classifications of 
their remains. M Barabeau has been examining with great care 
the Dordqgne district, which has become classic ground through 
the labours of Chnstie and Lartet. M. Saudon believes that the 
molars and maxilla recently found at Laugetie-Haule cannot be 
referred to the true horse — although they may provisionally, like 
lunilar remains found by M Riviire in Italy — be accepted as 
belonging to some form of tquus, for he does not think that the 
horse exuted in Europe m pre-historic times M Mortillet, m 
obedience to the suggestions of M. Bertrand, Cunservatcur du 
Mus^ de S Germain, has drawn up a chart of the palseolithio 
age in Gaul, the only work of the kind extant . in it are recorded 
Slocabties m wbidi occur supposed traces of man in the ter- 
tiary; 43 alluvial deposits in the quaternary yielding human 
bones and industrial remains ; and 278 caverns containing 
quaternary fauna with traces of prc-historic man. M MurliUet 
thinks that we are no longer justified in assuming with E Lartet 
that there was ever a special age of the bear or reindeer, all 
extmet animals having apparently lived through the whole 
palaeohthic Mriod. Amongst the numerous coinniiimca- 
tions of M Hamy, we may instance papers on the “I'ossil 
Human Remains of d’Engihoul, near Liige , " “ The Anthro- 
pology of Cambodia ,” “ The Quaternary Deposits of cut Silex 
recently diseovered m the Pas de Calais ; ” “ The Existence of 
Brochyoeplialtc Negroes on the Western Coasts of Alnca ,” and 
“The Proportions of the Arm and Fore-arm to the different 
periods of Life.” M. Ooulish, from observations made at the 
close of 1871, to a Ixme cavern at Corgnac (Dordogne), believes 
that he has fiiund incontrovertible proofs that man in the rein- 
deer age had attained the art of poluhing no less than ol cutting 
stone. — M. Lagardelle communicates tlirough M Hamy, one of 
the Secretaries of the Society, some curious infurmatiun in re- 
gard to the habitations of the degraded people known under 
the names of CalMerts, huttws, &c , who for many ages occu- 
pied the marshy lands of Poitou, near the mouths of ilie Sivre, 
and whose descendants were known till recently as meUurt 
This district was occupied by Cauls before the Norman ton- 
quest, and after that event it became, from its inaccessible 
character, a place of refuge for fugitives In the eleventh and 
twelfth centuries the Colliberts, whose special occupation was 
fishing, were dependent, as homttus conJUtonaUs, on several 
rebgious houses, but were nevertheless left in a sute of heathen, 
almost savage ignorance Their huts were made of m'ei laced 
willow twigs, and their only means of locomotion before the 
formation of tile network of canals, which have jiroveil the 
chief agents in rescuing them from their isolation, were their 
long ash stilts and the so-called uu/fes, or light boats from which 
they took their name The race is now merged m that of the 
contiguous /ymr/frOTa — M. Alph Milne-Edwardshss prosecuted 
on extensive senes of observations on “The Embryology of the 
Lemunans and the zoological affinities of those animals and 
he finds that the placentH system differs so widely from that of 
the Simise, with which they have been supposed to present very 
close relationships, that he is of opinion the I-emurs should take 
an intermechate, but wholly distinct, place between monkeys and 
carnivores.— M. Thorel’s medical notes of his observations 
while serving in the exploring expedition to Mcekong, m 1870, 
afford curious information in regard to the immunity to certain 
miasmatic affections presented by the people of Cochin China 
and other parts of Indo-Chma.— M bansun has Lid brfore 
the Society his views on the C haracterisation of Species, which 
ore diametrically opposed to the Darwinian theory of evolution. 
The earlier numbers of the BullOins for 1872, contain an unu- 
sually large proportion of papers on purely anatomical, psycho- 
li^cel, tnedico-Iegal and similar subjects.— M Broca consider-, 
In a special mongraph, the importance of nasal configuraii m as 
a true ethnological character. — M. A. Roujou traces the analogies 
of thw human type with that of the more ancient mammali, 
ead pKceeding to the length of concise definition, he fixes the 
prpbatde appearance of the first iemotians at an epoch very 
SMflote from the secondaiy, and of monkeys — properly so 
dailed— before the tertiary, at the beginning of which penod he 
tlM^it not im robable that they engendered man —The second 
•fMl third numbers of vol. vii. of the BullOtns contain the ex- 
tuklU^e Treatise of M Topmard on the indigenous races of 


Austielio, with the valuable contributions sad discuttiona ia 
regard to the same subject by MM. Broca, Hamy, and Rochet. 
These numbers give us a general exposition of the progress and 
actual position of the science of Anthropolo^, and of the social 
advancement of our civilisation and its effect In obliterating 
ethnological characters and in elevating the lower type 
The Ltns for April commences with an analysis of the species 
of the genus Amphora, by Prof H L Smith, m continuation 
of his Conspectus of the Diatomacese, accompanied by three 
excellent plates, and containing the description of nearly itxj 
species — Dr Uanforth, of Chicago, describing “The Cell,” 
developes Dr. Beale’s theory respecting the nature of the nucleus, 
suid discusses the action of carmine upon it — Mr H Babcock, 
“On the Flora of Chicago and its Vicinity,” dialogues the 
grammeoe and filiccs of that place very shortly — There are also 
paperabyMrJ.il Martin, “On the Similarity of various forms of 
Crystallisation to minute Organic .Structures and by Mr. E Col- 
bert, “On the Figure of the Earth, and its Effect on Observa- 
tions made m the Meridian ” —The editor criticises the test 
employed by a committee of the Royal Microscopical Society of 
London in their decision respecting the angular apeiture of Mr. 
Tolles’s ^,th objective, thinking it unfair. 


SOCIETIES AND ACADEMIES 

Lonuov 

Royal Geographical Society, May I2 —Major General Sir 
H (■ Rawimson, K C B , president, m the chair — The paper 
read was “Journey through Western Mongolia,” by Mr Ney 
Elias The distance travelled over was 2,000 miles, accom- 
plished between July 1872 and January 1873, The route from 
Kalgan (the starting point in crossing the desert of Gobi by the 
usual route vid Urga to Kiachta) was westerly to the Chinese 
frontier town of Kwei-hua, thence north-westerly to the river 
Onghiii, and afterwards again westerly, along the foot of the 
Kbungai Range, to tlie city of Uliassutai, which his observations 
showed to be 5,700 ft above the sea-level His furtlier journey 
was impeded by the hands of Mahommcilan Mongol rebels, the 
so-called Dungans, who, although badly armed, struck terror 
into the Chinese garrisons of the towns, and carried fire asd 
slaughter wherever they went. He narrowly escaped the band, 
which a few days before his arrival destroyed the city of Kobdo, 
west of Uliassutai , arriving there, he saw the charred remains 
of the outer town and the unburieil bodies of slaughtered people 
scattered over the streets The Chinese garrison still occupied 
the fort, and received him and hi> party witli kind .less All his 
endeavours, however, to obism assistance for his further journey 
southward and westwird to Kuldja were met by steady oppo- 
sition, and he finally had to cross the frontier to the Russian 
town ol Bu.k The presi'lent informed the meeting that Mr 
Elias had not only accomplished a woiiderful journey over a tract 
of Central Asia never visited by a European since the times of 
Marco Polo, but had executed, unaided, a survey of the whole 
route travelled His very numerous ob-crvalions for longitude 
and latitude had been computed by Mr Elhs, of tlie Greenwich 
Observatory, and those for heights above ihe sea-level by Mr 
Strochan, of the Meteorological Office For thi- great service 
tendered to geographical science, the Council of the Soc.ety has 
just awarded him the Founder’s Gold Medal for 1873. 

Meteorological Society, May ai —Dr J. W Tripe, pre- 
sident, in the chair The discussion was resumed on the follow- 
ing questions, which had been submitted to the consideraiton of 
the Meteorological Conference at Lripzig m August last — No 
18 . Can uniform times of observation be introduced for the 
normal observations^ Remarks were made by the president, 
Dr. Mann, Messrs Glaisher, Symons, Sopwith, Scott, Bicknel^ 
Salmon, and Strachan, as to whelhcr local or Greenwich time 
should housed, and whether the houis of 9 A M and 9 p.M., or 
9 A-M., 3 P M., and 9 P.M. should be recosninended to observers. 
The meeting was of opinion that the hours of ohseivation should 
be 9 A.M. and 9 p.m , and that local time should he Adopted. 
The next question considered was No. 20 : Division of the year 
for the calculation of mean results. After some discussion Mr. 
Sopwith suggested that a committee should be appointed to dmw 
op a senes of questions on all matters connected with this su^ 
ject, and that the same be sent to the Fiulows of the Sodety 
reque-ting their reply on all or any of the questions; tUi 
suggesnon was approved of and odi^ted by the ine«ihgig.-ir^ 
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paper was then read cn “ Land and Sea Breeres,” by Mr. J K 
Laughton, who was of opinion that suiheient attention had not 
been paid to the subject , and tl at more careful examination 
would show that the ordinary recorded theory is not in actonl- 
ance with the facts observed ; that these prove that sea and land 
breezes are seldom strong where the land is of that suid nature 
which gives rise to extreme differences of temperature, and 
that they frequently are strong where, from the verdant 
nature of the country, the differenceb of temperature are 
trifling , also that the sea breeze begini, out at se.a, and 
comes slowly 111, and that the land-bieeze comes, m the 
first instance, distinctly off the land, sometimes as sharp 
squalls. The necessary conclusion from these observations 
is that the breezes are winds of propulsion, not of aspira- 
tion , and whilst it seems probable that the piopelling- 
force, in the case of the sea-hrec/e, is due to the r.ipiil 
formation of vapour over the set, the land breeze m.iy be 
the reaction, or return of the column of the air which has 
previously been forced upwards by the sea breeze. A shoit 
paper by Rev F W Stow, on the same subject, was lead, 
giving an account of the observations he had made at Ilawsker , 
after which Mr R H Scott gave a dcsciiptiun of a double 
rainbow observed at Kirkwall 

Institution of Civil Engineers, M.-iy 13 — Mr T. Ilawkslcy, 
president, in the chair — The paper read, “On the Delia of 
the Danube, and the Provisional Wotks executed at the 
Sulina Mouth,” by bir Charles Augustus Hanley, was .a 
sequel to a previous coramunKation by the author on March 
It, tSfiZ Itdescrilud tlie mutations of the Salma Bnr fiom 
1861 to the present lime, and rcferied to the changes tn the sea 
outline of the Delta during sixteen years. Reference was made 
to the enormous growth of the northern part of the Kilia 
Delta m recent years, due to the gieatly augmented volume of 
water which had htely flowed to the sea by the Ochakoff branch 
and New btamhoul Mouth , while a dniiiiiution in the .advance 
of the southern extremity of the Kilia Della was assigned to the 
impoverishment of the old btamhoul branch of the river 
These changes, from natural causes, m the relative solumcs of 
water delivered to the sea by the Kilia Mouths, were favourab'e 
circumstances 111 considering the problem of the numbci of 
years that would probably elapse Ufoie the Sulina Mouth would 
be absorbed in the shallows of the Kilia Delia. Since 185;, 
owing to the shoa'ing of the Toultcha ahd the .St George's 
branches, the outflow by ibe Kilia had increased, so tliai it now 
delivered two-thirds of the whole volume ol the Danube to the 
sea Fortunately for the navigation by the Sulina Mouth, the 
larger portion of the detritus was traiisjKirtcd far to sea, and 
comparatively little went to swell the shallows of the Kiha 
Mouths. In the last fifteen years the advance of the 30-feet hue 
of soundings had been strictly confined to the sandbanks lacing 
the mouths of the Kilia, buhna and fat. George, and it w is 
shown that an erosne action had been long at work on the shoic 
line and sea bottom to the noith and south of the Sulinu 
Mouth. 

Society of Biblical Archneology, June 3.-~Dr. BirJi, 

F S A., president, in the chair Ihe lolowing papers were 
read — “The Legend of Ishtor descending to Hades” By 
H F. Talbot, D C L , F R fa , &c — In this valuable paper the 
author translates from the tablets the Goddess's soluntarv 
descent into the Assyrian Jnjerno In the cuneiform it is called 
the Land of No Keturii , and ihe I.ord of Larth gives her a 
green bough of the U . tree to protect her life (comp 'Viigil’s 
Atneid). Ishtar passes successfully through the seven gales, 
compelled to surrender her jewels, (i) hei crown, (2) her cr- 
riiigs, (3) her head-jewels, (4) her IroniUts, (5) her gi die, (6) her 
finger and toe rings, (7) her necklace. Ihe Ixird ot Hades ; 
seeing her tends his messenger Namlar to greet her But as she i 
cannot return of her own accord to the upper region*, the 
heavenly tnad bun, Moon, and //m or Hu (laud of MysUtits) | 
consult, and //m raises a black phantom who performs ajuggki’s , 
trick before ihc Lord of Hades , dunng which be gives to Ishtar 
a cup full of the Waters of Life, whereby she returns to the ' 
upper world, receiving at each Hades-portal the jewels she had I 
b<*n deprived of m her descent. The phantom is rewarded by 
thf Itio^t exquisite meats, wines, &c 1 he Greek Fat»Mro/ios is 
supposed by the author to mean No Return, and Hades (House | 
ol Eternity) is compared with the Hebrew Oti and Bet-Moed of ' 
Job XXX. 23.-^-“ On the Egyptun Preposition, ” by M P. Le I 
rage Renoui) F.R.S.L. — “On a Remarkable Babylonian Brick 
described in the Bible," by Richard Cull, F S.A. 


Academy of Natural Sciences, Febrnaiy 11 — Dr Kuc- 
ebenberger, the president, m the chair Mr 'Thomas Meehan 
picsented an apple, which w.is borne by a tree at Kittamng, 
m Pennsylvania, and which tree never produced any flowers 
m the popular acceptation of the term ; but always yielded an 
aliundanoe of fruit The specimen furnished a practical 1 llus- 
tration of some morphological truths which could not often be 
demonstrated in the way this afforded the opportunity of doing 
It was admitted that a fruit was a branch with its accessory 
leaves transformed The apple fruit was made up of a senes of 
whorls of leaves comprising five each. Cutting an apple through 
we found a senes of five formed the carmeJs containing the 
seeds Several series of whorls, very much retarded in develop- 
ment, probably formed the stamens, hut this could not be n'cll 
seen in the apple fiuit, as they seemed to be almost absorbed m 
the corolla series This was the next in order that appeared 111 
the divided apple— the green curved fibrous hne which we find 
in all apples midway between the “core” and the “rind” is 
the dividing line between the series which forms Ihe coiolla, 
mil the outer senes which forms the calyx In this tree ihcre 
arc no pistils, the series which usually goes to ncike ujr lliis pait 
of the frmt structure being either very nrdimentary or eiitiiely 
w lilting Hence there w.as no core to the fiuit The rc-iill 
of tills want of development was that the usual calyx b.ism of 
Ihe apple was in this case occupied by a cavity thrcc-.iuartcr- of 
an inch across There ivere no petals, but in place five gland 
or rather bud-scalehke processes, at regular distances, 011 the 
edge of the green fibrous outline before referred to The outer 
whoil, which usually foims the calyx, was almost asepalous, as 
1 mere scanous membrane marked the place where the calix 
segments or sepals should have appeared It was so easy m this 
specimen to trace the dividing hne between the outer or calycir e 
wiiorland the inner 01 corolhno whorl, which, uniting and bt- 
coiiung succulent, foimed the popular apple fruit, th.il it w.is 
woithyof note m this connection But the most lutereslii’g 
fealure in this sjieciiueii was what were probably, fium then 
similaiity m appeal nice, cork cells, foimed abundantly on tl '• 
outside of the apple' It would seem thit, with Ihe lack ol 
development in the inner senes of whorls necessary to the 
pcifcct fruit, those which remained were liable to lake on semw- 
«hat the character of bark struclure 

February 18 --Dr Rusclienberger, the jiiesidei.t, in the 
ihai! —The following paper was presented for publit.ntion — 
“Description of Mexican Ichneumomdre, Pait II,” by E 1' 
('lesson.— Mr Thomas Meehan presented specimens of leaves 
of a Begonia on which inmule folioles appeared ns densely ai 
hair all over (he upper surface, while the leaf was on the grow- 
ing plant The little growths first appealed as succulent hairs, 
and these hair like processes subsequently divided or produced 
the leafy blades from their apices Mr hi remarked that hairs 
« ere at any rale structurally but graded thorns, of which bnstle-- 
were an intermediate st.age Sjunes often bore leaves, but it was 
unusual for thorns to do so It might not be that these leaf- 
bcaiirg processes were really hairs uiougli they had that ap- 
pearance — Mr Thomas G (jeiitry called the attention of the 
Academy to what he considered to be an interesting case of a 
change of habits which had recently occurred in the life of an 
ordinary chickaree, the Setnus hudsomus of Pallas During ihe 
early part of last autumn, his attention was called to the fact that 
the birds in a ceitain designated locality of Mount Airy, during 
the hours of the night, were undergo ng a system of wholesale 
destruction, the work ot small animals which were supposed to 
belong to some species of G.nrmtora. Labourmg under this 
impression, and being desirous of securing a sjrecimen or two, he 
started for the scene of slaughter, bent upon discovering the 
name and character of the smmal ; when within a few rods of 
the place, the almost deafening noise that greeted his ears, from 
the tall trees, led him to suspect that all was not light. After 
leaching the spot, a few moments of anxious wailing sufliced to 
reveal to him the cause of the noise and the origin of the sacri- 
fice above alluded to ; for, silting upon a twig just above his 
head, he observed a thulane, holding in us paws a bird which it 
had captured, and from which u w is very contentedly sucking 
the life current. It is a well-established fact, he further remarked, 
as faf4K he had been able 10 verify it, that the numerous tpecies 
of Rodents, with but two exceptions at the most, subsist prmci- 
pally or entirely upon vegetable matter, es^cially the hard parti 
of plants, such as nuts, bark, and roots. This habit of im'la'ing 
the proj^sitifs of the Muftthdr, he thought might have arisen 



NATURE 


[June 5 , 1873 


lie 


from the habit which some squirreli possess, pissibly the ^ne 
under consideration, of suckmg the eggs of birds , the 'blood- 
susking habit he assumed to t>e an outgrowth from the othw. 
This (^option of another's mode of hie by S h t inmius, he 
thought a discovery of some note, as usurpation of liibils, lead- 
ing to functional and structural changes m an animal s iconomy, 
IS accounted an clement of no mean weight in the lUvdopuunt 
hvpothats, according to the testmiony of able writers upon 
Evolution —Prof Cope exhibited the iranium of the horned 
Proboscidian of Wyoming, Li'xolophodon cornutus, and made 
some remarks on its alfuiities (see Nature, vol. vn p 471) 


California 

Academy of Sciences, April 21 —Prof Davidson, president, 
m the chair. — Dr. Plake read a paper on the connection between 
the atomic weights of inorganic compounds and their physio- 
logical action In a communication read before the Academy of 
bctences of I‘r.ance, hcbruaiy 10, Messrs Rabiitc.iu and Ducou- 
dray stale that the poisonous elfecls of mttals is greater 
as their atotnic weight increases When the ditlcrcut elcmenta 
are grouped according to llieir isomorphoiis relations, there 
evidently exists a close connection between the mUnsity of 
their physiological action and relative atomic weights, and it is 
only under sue h conditions that the statement of Messrs Rabu- 
teau and Ducoudray ts even approximately correct That no 
absolute connection exists between the atomic weight of a metal 
and Its physiologieal action is evident , for instance, the com- 
pounds of lieryllmm with an atomic weight ol 9 aie far more 
poisonous than the salts of silver with an atomic weight of 103 
As an example of the connection between the atomic weight and 
the poisonous qualities of a sulistanee, the following talilc, drawn 
up from expeuinents which have' not yet been published, fur- 
nishes strong evidence The experiments wictc perfoimeil on 
rabbits, a solution of some salt of the metal being injected into 
the jugular vein 


Lithium . 
Sodium 
Rubidium 
CKSium 

Thalium 


40grs 


— Mr I'.dwards presented a paper on the honey-making ant of 
Northern Mexico The community is divided into thiee classes 
— the workers, carriers, and the honey-makets The workers 
ate much larger than the others, and of a black colour , they 
guatd the nest and convey to it the materials from which the 
honey is made , these they deposit in a leaf over the centre of 
the nest, and from tins leaf il is transported by the earners to 
the honey-makers m the interior of the nest The earners arc 
much smaller tlian the workers, and of a light brown colour 
The honey-makers resemble the carriers m si/e and colour, with 
the exception of the enlarged abdiiirien 'lliey are found m the 
centre 01 the nest, geiier.illy at a dejith of two or lliree Icet from 
the surface '1 liiy ,iic suppoitcd on .1 sort of web made of closely 
woven fibrrs I.icli ant (iccu[iics a superficul inikiitalioii m the 
web, m winch il remains , in fact all loeomotion in the honey 
makei 8 IS impossible, as the distendcii abdomen, which consli- 
lutes the honey bag, is at least twenty limes as laige as the rest 
of the body T he honey is of a fine flavour, and much sought 
after by the natives. 


Paris 


Academy of Sciences, hfay 26 — M de Qmtrefages, 
president, in the chair — '1 he Academy proceeded to the election 
of the candidates to be recoimncndcd to the Minister of Public 
Ins ruction (or the foui vacant posts in the Ilurcau des I.oDgi- 
tuies 'Ihe following were the final results — Memlier tcjire- 
s2.itnig the Academy of Sciences, ist line, M Serret , 2iid line, 
jif. O Bonnet . Member of the Marine Department, ist line, 
M. Mouchez : 2nd line, M Bouquet de la Grye Member 
of the War Department, 1st line, M Perrier ; ind line, 
M. Blondel Geographical Member, ist line, M. Janssen ; 

2nd line, M d’Abbadie. The f illowmg papers were read • 

On the assimilability of super phosphates, by M Joulie. 
'l‘he author found that ‘‘superphosphate ” consists of the 
following four bodies —Free pliosphone acid, dihydnc caldc 
phosphate, hydr c dicalclc phosphate, and tnralcic phosphate, 
fhe first tbiee of these can be taken up by plants ; 
heme he dceldes, ( i) that the amount of phosphoric add 
soluble lu water is not a true estimate of the value of the 


manure, but (2) that the amount soluble in alkaline ammonic 
citrate is; he therefore recommends the latter as the proper 
reagent for such estimations. — Rectification of a portion of the 
communication of M. Munk concerning the discovery of lunar 
variation, by M L. A Sddillot Thu paper related to the 
disputed passage of About Wefa. — On the calculus of the 
luminous phenomena produced in tthe interior of transparent 
media having a rapid motion of translation in those cases where 
the observer partakes of that motion, by M J Bousamesq. — On 
the electric balance and on electrostatic phenomena, by M. P. 
Volcipelli — Researches on the electricity produced by mecha- 
nical action, by M. L Joulm —On the conditions of maximum 
magnetic cflect in galvanomotcrs and electro-magnets, by M. 
Raynaud 


DIARY 

THURi>DAY, June s 

Linhxan SociKTV, at 8 —On the Planes of Kilmaaiara . 
•• K & —On ihe I eeytindacca John Miers, F R S 


Roval Institut 

Ma“gl«'’rc,'’hcni 


Upper Chalk of 


es, at 7 bn He,idao1ics Dr E Symea Thompson 
SArURDAY, June 7 
IN. at 3 —The Historical Method John Morley. 

ES, Bt7.— On Narcotics .nd Sedatiies Dr. E Symes 

MONDAY, June 9. 

Geouraimical Society, at 8 j« 

J It RADA Y. June 10. 

PiiOTOOKAFiiic SociuTv.ai 8 — On Experiments wiih three wet promises 
Jabex Hushss - Notes on the Photoxmllotype process Cape J Water- 
house -On some early Photo engravings W H lox faltiot, V R S. 
lYr.DNR^DAY, Junk 11 

Gkoi ot.itAC Society, at 8 — On ihc Nature and probable Orig.n of the 
superficial Ue|H)sils in ihc Valleys an, I Deserts Cenlral Peraa W 1 . 

Blanford— On intyofAjilliit Rrodtn, Milne-Edwards, from the Red 
Crag Prof P Martin Duncan, F R S —On the Cephalopoda-bed and 
Ihe Oolite Sands of Dorset and part of Somerset James Buckman.— 
C< t.irtAntsaut m Walk, n, Seeley, an Uhthyosauriaii from the kambndge 
Upper (.rtenintnd H t> Seeley 


lions Hon J V 
cuirence of three 

Prof l^olstcnhtil 


ICS J J Walker — Isocus of tlio point 
picycJotd inclined to each other at a con 


rs -R McLachla 


Westerly Proj 






Etymology of Aphis —Rev W W briCEa . . . 

Phosphorescence ui Wood . 1 

Tears and Care of Monkeys for Ihcir Dead —O CuLCiVKK, F R S. I 
Recent Works UN Echinoukrms By Prof E Pekceval WxioKT. 

MD . ... ; , 

“ K SpBcritqscqi'E AND tTS AirucATiONS, X. By J. Norman 

F Insects. V By SU- John ' 


Lockve*. F rs 


IN Italy By W. Mattibu Williams, F C S. 

1C Sexiacs 

I AMD AcASBMIKB 


FaiATA— P 8s, col I, line 18 from bottom, for “ dimsaociatei " 
"dissociates," col a, line la from toja, for ‘‘exact" read “Re.;" 01 
line iS from top, after ‘‘acid" msert "with tartanc acid , " col. a, Iw 
from bottom, for "solution After boiling with acid a notable," read "j 
■ m after boilinf "“he --‘-i » — ..-hu •• 
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JEREMIAH HORROX 

I. 

I F national glory can ever bo connected with a natuial 
phenomenon, the transit of Venus over the sun’s disc 
may be said to bring peculiar distinction to England It 
is in a manner inscribed upon one of the most brilliant 
pages of our naval history j it led to some of the most 
remarkable discoveries for which mankind is indebted to 
our geographical enterprise, and made the renown of our 
most famous navigator. A hundred and thirty years be- 
fore Cook, the phenomenon itself was, for the first time in 
human history, accurately observed in a corner of Eng- 
land, by an English youth, self-taught, and provided with 
few of the appliances of scientific research. Now that 
the spectacle, so striking in itself, so sublime m the infre- 
quent regularity of Us recurrence, so important as the key 
to numerous astronomical problems, is again attracting 
the attention of civilised mankind, now that the expanse 
of ocean from Honolulu to Kerguelen’s Land is about to 
be dotted with watchers from the other side of the earth, 
the occasion appears favourable for recalling the memory 
of the original observer, Jeiemiah Horro\, curate of 
Hoolc, near Preston, in his day one of the most insignifi- 
cant of English hamlets. 

The little that is known respecting Horrox’s family and 
circumstances at least suffices to reveal the difficulties 
with which he had to contend. The place of his birth 
was Toxteth, near Liverpool We cannot discover that 
the date usually assigned, 1619, rests on any good autho- 
rity, while it IS rendered improbable by the fact that in 
this case he must have been matriculated at thirteen, and 
ordained at twenty. The first letter of his that has been 
preserved, dated in the summer of 1636, lodicates, more- 
over, a compass of astronomical knowledge, as well as a 
general maturity of mind, hardly conceivable in a youth 
of seventeen , while his references to the discounage- 
ments which, previous to his acquaintance with his sym- 
pathising correspondent, had almost induced him to 
renounce astronomical study, bespeak a more protracted 
period of investigation than would have been possible in 
such early years The date 1616, though unauthenticated 
by any external testimony, may very well be correct 
Notwithstanding a doubtful report which traces his 
family to Scotland, his thoroughly Lancastrian patro- 
nymic denotes a local origin. His father’s profession is 
unknown , we suspect him to have been a schoolmaster. 
The family dwelling is usually identified with a house 
pulled down a few years since to make room for 
the railway station. The family was numerous, and 
although it cannot have been indigent, Jeremiah’s 
matriculation as a sizar at Cambridge, and short 
stay at the University, prove that it was not rich 
His entrance at Emmanuel College, then a stronghold of 
Puritanism, is conclusive as to the auspices which pre- 
sided over his bringing-up This matriculation took 
place on July 5, 1632 ; he cerUinly left the university 
Without a degree, and the fact of his first-recorded astro- 
nomical observation, June 7, 1635, having been made at 
Toxteth, is an almost certain testimony of his recession 
No. 189— VoL. VllI, 


having taken place before that date. Want of means, 
and the necessity for contributing to the support of his 
family, are the only assignable reasons for a step which 
must have thrown the young student on his own resources, 
as regarded books, instruments, and intellectual com- 
panionship. The first glimpse we obtain of him is from 
the above-mentioned letter to Crabtree, dated June 21, 
1O36. From this and subsequent letters we gather that 
he has been for at least a year an observer of the 
heavens; that his circumstances are narrow, and prevent 
him from obtaining the books and instruments he desires ; 
some, however, of the books he incidentally mentions must 
have been expensive, and can hardly have been procured 
by him elsewhere than at Cambridge A list of these in 
his own handwriting 1$ preserved, and has been noticed 
by Prof. De Morgan, who (“ Companion to the Al- 
manac ” 1837) points out that not one was the work of an 
1- iigltsh mathematician, or printed m this country. It 
further appears that his time was much engrossed 
by other pursuits, which no doubt bore reference 
to his preparation for orders, and to his exertions to 
support himself m the interim. He was, in all probability, 
engaged in tuition, to which land-surveying, or some 
similar occup.ation, may have been added Thus three 
jears passed by, at the end of which time we find him 
curate of Hoole, a \ illage about five miles to the south of 
I’leston, the church of which was at that period a chapel 
of case to the adjoining parish of Cioston. 'I he patron 
was Sir Robert Thorall, the incumbent the Rev. James 
Hyatt Horrox may be assumed to have been recom- 
mended to the latter by their common Puritanism, Mr. 
Hyatt having been one of the ousted ministers of 1662, 
He did not, however, retain his curacy much above a 
year , the cause of his resignation is unknown. 

It is now time to treat more specifically of Horrox’s 
correspondence with Crabtree, the source of almost all 
our information respecting him Crabtree, a clothier of 
Broughton, near Manchester, was one of a small band 
of worthies by whom astronomy was cultivated in the 
northern counties in those days, some particulars respect- 
ing whom will be found in the notes to Sherburne’s transla- 
tion of Manihus, These letters survive in the Latin \ ersion 
of Prof. Wallis, who naturally omitted whatever had no 
immediate bearing on science. A re-exaraination of the 
originals, should these still be extant in the Bodleian 
Library or elsewhere, might probably result in the retrieval 
of some interesting biographical particulars As it is, 
we obtain many glimpses of the scientific circumstances of 
the day. Errors weie inevitable m the comparative infancy 
of astronomical science, and the mistakes of the master 
were naturally a snare to the pupil Horrox was for a 
time not only misled, but induced to distrust the accu- 
racy of his own observations by their incompatibility with 
those of Lansbergms. Crabtree opened his eyes to the 
errors of the latter, and thus indirectly rendered him the 
still higher service of leading him to recognise the great- 
ness of Kepler, which Lansbergms had disparaged. His 
study of Kepler led, as we shall see, to his own great 
discovery ; before entering upon this, however, it will be 
convenient tadispatch the minor matters of scientific in- 
terest contained in the correspondence. It is curious to 
learn that Horrox’s telescope cost him only is. 6</ , and 
was nevertheless better than some more expensive ones 
H 
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which he had had an opportunity of examining. He did 
not obtain even this modest instrument until May 1658, 
.about a year before Milton viewed the moon through 
“ the optic glass ” of “ the Tuscap artist ” ;~ 

“ At eveiiim; from the lop of Fesole, 

Or from Valdarno, to descry new lands, 

Rners or mounfams in her spotty gloV ” 

The "mute ingloiious Miltons" of Toxteth seem not to 
have been wholly incurious respecting the researches of 
their ft lloiv villager, who speaks in anotherlelter of having 
endeavoured to exhibit Venus in her crescent phase to j 
“ sundry bystanders, ‘ who however were unable to discern 
the phenomenon owing to their inexperience in the use 
of the instrument. The possession of a te'escope may 
have stimulated hm desire to become acejuamteJ with the 
writings of Its inventor. Four months later we find him 
possessed of Galileo’s dialogue on the " System of the 
Universe," and anxious to procure hu “Nunrius Side- 
reus,” and treatise on the Solar Spots He had prei lously 
speculated upon the exact period of the crea'un of the 
world, which he sought to determine by a co.nbinaiion 
of astronomical and scriptural dat i , and upon the origin 
of comets, which he supposed to be emitted frhm the sun 
The phenomena of the planetary aphelion and perihelion 
had likewise engaged his attention, and elicited remarks 
which almost seem prophetic of il\c gro.it dis-ovcry of 
Sir Isaac Newton. In observing the setting s.in he had 
noticed a raggedness of the margin, which he rightly 
attributed to atmospheric cjnditions Uurmg the last 
three months of his life, when iinibl 3 to bsstoa time on 
astronomical research, he commenced an attentive study 
of the irregulanties of the tides, from which he hoped to 
obtain a demonstration of the rotation of the eirth. The 
Lancashire coast, wheie the recess of the tide w very 
considerable, is highly favourable to similar observa- 
tions. 

(T’k conimueti) 

CARUS'S HISTORY OF ZOOIOGY 
Cischuhtt! At:r Zoclc^ie hs an/ /oh Ain I hi und 
Charles Daiwui, von J Victor C.irus I’p 739 
(Munchen, 1872,) 

'"pWO of the most chirictcnst c cpiahtiesof the p-esent 
A time aie scepHcwui and sympathy ; .and b> a h.ippy 
combination of the ability to investigate statements 
instead of takingthe n on trust, and the power of realising 
past states of knowledge and of feeling, a most important 
advance has been made in history But the historical 
method is not conhned to what is commonly so called. 
It has been applied to philology and philosophy, and has | 
reformed both, while even in the physical sciences its 
importance is now fully recognised It is true that a 
science like Zoology, which deals entirely with objective 
facts, is more independent of hisiory than some others, 
and Its history does not reahy begin till the seventeenth 
century But as part of the history of the human mmd, 
it wdl always be important to study the sciences of pre- 
scicntific ages, and when wc meet with such a master-mind 
as that of Aristotle, whatever he wrote becomes of the 
highest interest because it was his. 

Th", woik before us, by the son of the late eminent 
zoologist of ihe s.ime name,* is one of the series under- 
« 1 1 1 »(Xoin|>l»hcd'author liimMirw now lectnl-m* in Edinbtirgha* VttA 
W . 'luonmw's »ul«tUJte. 


taken by command of the late King of Bavaria, and 
published by a Historical Commission of the Royal 
Academy of .Sciences in Munich It embraces the history 
of the whole body of s:icnce in Germany, and the volumes 
which have already appeared have been written by men 
of high eminence m their several departments. 

Fortunately, however, Prof. Carus does not at all confine 
himself to Germany, so th.it the present work is an 
attempt at a complete history of zoology, from the earliest 
to the present time. It naturally divides itself into two 
parts, the first treating of wint may be called pre-scientific 
zoologj, which is only of general historical interest, the 
second tracing the develop nent of zoology, as a science 
of observ.ation and experiment, from Us foundation by 
Ray and Linna; is These two sections are handled on 
a very ditlcrent scile, for the former occupies more than 
h.ilf the book, .ind is therefore sufficiently minute, while 
the whole history of modern zoology is compressed into 
three hundie I pages. The can3c jucnce is that, while 
accurate as to fact'., the latter pait 13 often little but a list 
of n.imcs and dates 

We shall therefore simply direct the attention of zoolo- 
gists to the second poUion of Pio^ Carus’s history as con- 
vcniviu .ind well ariangcJ loi reference, and dwell here 
oa his detailed account of the less known progress made 
m ancient and meducval tunes towards a knowledge of 
the varieties and struc’ure of animals 

The fiijt chapter treats of the earliest ninmaU known 
to man, including those domesticated in prehistoric limes. 
The n.ime. of the Ox, .Sheep, tio.it, I’lg, Dog, 11 /rse, and 
Goose, occur m allied forms in most of the Indo-Luropean 
languages, and their bones are found among the dust- 
heaps of the earliest r,ice of men known The Cat 
(..iXovpot), though d.>!nesticatcd la Egypt, was not a 
household animal till much latei in .Western Europe 
the "cat” of the Gieeks and Romans (y<'X') being 
almost certainly the vvhitebrcasted beech-m.artcn {Marhs 
foma) a conclusion learnedly and perspicuously esta- 
blished by Piof, Rolleston in a papci published in the 
yo'iriHit of AnUomy and Physiology, November 1867. 
But the Flea and the Louse appeal to have been familiar 
from the e.irliest limes, and Mice, Flies, and Worms are 
also among the first named by min To the same primi- 
tive gioup belong the Bca-, the Beaver, which lived in 
English rivers up to comparatively recent times, and the 
Wolf and Fox, the names of which [ynlpcs, WolQ have 
cv idently been confounded 

After a short account of the port taken by animals in 
early mythology and in the fables common to the Indo- 
Europe.an nations— a chapter which might have been with 
advantage enlarged from the pages of Grimm, Dasent, 

^ and Link— our author enumerates the domestic anknaU 
known in classical times, which include, beside those 
already mentioned, the Camel (confounded with the 
elephant during the Middle ages), the common Fowl 
(S^iKK jrfpertx'/ Aristojih , Av 485), which was introduced 
from the East between the date of Homer and Hesiod 
and that of zEichylus, the Chenalopex, probably iden- 
tic.il with our sheldrake ( TaJoraa vulpanseP), pigeons of 
various breeds, and birds of prey which were, used for 
hawking. The list of wild animal* was greatly increased 
by the games of the Roman circus, and many, like the 
Hippopotamus, Rhinoceros, and Giraflfe were better 
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known under the Empire than they have been until very 
recent times. Pliny mentions the occurrence of the Plati- 
nista m the Ganges, but no notice of the Hyiax, a form 
so familiar to the Hebrews, is to be found m Greek or 
Roman authors. 

The next sections are occupied by a tolerably full 
account of the knowledge of an.itomy and physiology 
possessed by Aristotle, and by his successors, Heroplulus 
and Er.nsiaii.itUj, and of the attempts m.n.de towards a 
classification of the animal kingdom. The groups 1 ecog 
niscd by the first, .ind pciliaps the greatest, of naturalists, 
are- surprisingly near to what are now accepted, i 
Viviparous quadrupeds, clothed with hair (foioToxa 
TtTfx’moha) — Mamm.nha, c\clubivc of Cetacea. 2 Bird^ 
{fipnSfs) exclusive of bats. 3 Oviparous quadru- 
peds, inclusive of snakes and frogs. 4. Cetacea (xiinj), 
with teats and milk (Hist An , 111 99) $• Fishes 

(I’x^uVt). Those with (red) blood arc distinguished 
from the remaining “bloodless ” cl.isscs. 6. The Cepln- 
lopodous moUusks (/inXnxia). 7 The testaceous nnol- 
lu.ks, including ascidiaiis, cirripeclu and cchinid.L 
{‘narrpaKit^tpfjin) 8 M ilacostraca- Crustacea 9. Iii- 
secta (frro/ja) including all air-bi entiling Ailhrojioda. 
Lastly, Starhshes, hponges, and so.ine oihei groups, are 
characterised as pai taking of the natiiic of pla .ts 
(Zoophyta). 

On the whole, Aristotle's zoology is less imperfect th.in 
his anatomy. In spite of I’rof Carus’s opinion, the u ^11- 
known passage (Hist. An 1 39) clearly states what is rc- 
pc.nted in two other passages, that the back of the skull 
1$ empty, and his views ot the position and functions ot 
the heart, lungs, and nerves arc sc.nrccly more scteiuific 
than Plato’s notions of hepatic triangles. Indeed n u 
difficult to believe that Aristotle can ever Invc com- 
pletely dissected a single mammal. The digestive and 
reproductive systems he undei stood much belter. But 
beside his wonderful industry in collecting facts, the 
acuteness and power of generalisation displayed l)> 
Aristotle in other branches of science .ire not .vanting m 
natural history I hus he remarks that insects with horny 
wings have no sting. “ I have never seen an an1m.1l with 
solid hoofs and two horns ’’ When horns arc prcscat 
there arc no canine teeth. (Quadrupeds which bring lorth 
their young alive arc clotheJ with hmr, those which lay 
®Zgs> with scales Insects with four wings have the 
sting behind, those with two, in front. Nor is it the least 
proof of Aristotle’s greatness that he gave an impetus to 
biological science which produced the Alexandrian school 
of anatomy, and only ended at the beginning of the third 
century of our era with the death of Galen. 

The contributions of Roman authors to zoology, such as 
those buned m the huge mass of crude and chiefly worth- 
less material which Plmy called natural history, only 
mark the decay of the science. During the subsequent 
dark ages (the darkness of winch is probably for the most 
part subjective) the most rcmarks'ulo work on aoology is 
the famous “ Physiologus,” also called the “ Oestianus 
Theobaldi,” of uncertain authorship and date, but.Jtnovvn 
over the whole of Christendom from the eighth to the 
thirteenth century by translations into Syriac, Armenian, 
Arabic, Ethiopic, German, English, Icelandic, and French. 
The Greek text is probably the original, from which the 
Latin wns taken. I^is long-forgotten book, like Pliny's, 


includes accounts of plants, stones, and other natural 
objects, and describes among more common-place ani- 
mals, mermaids, unicorns, .and onoceniaurs There aic 
mentioned, of quadrupeds, the antelope (perhaps the 
Urus), beaver, elephant, hyaena, monkey, and lion, beside 
common European species , thirteen species of bird', 
includmg the ostiich ; of reptiles, several kinds of lizards, 
and serpents, but only one invertebrate animal, the ant. 
The original plan appears to have included only the 
.inimals mentioned in the Bible, and the chief object of 
the book IS to draw moral lessons from the habits of the 
ueatures described. The “Physiologus.” while of great 
historical interest, is, of course, devoid of even relative 
scientific value 

Passing over the Arabian naturalists, who ad led litt'e 
original, we come to the three writers who represent 
the science of the Middle Ages when the writings of 
Vnstotle became generally known and the systems of 
scholastic philosophy were founded — Thomas of Can- 
Uinprd, Albcrtus Magnus, bishop of Ratisbon, and 
\’incent of Beauvais. They were all Dominicans, and 
all belong to the thirteenth century, that remarkable era 
of revolution in philosophy, politics, and art. At this 
lime knowledge of foreign animals was gieatly increased 
by the travels of Mateo Polo (1275-1292), who described 
the wild horses, musk deer, and yaks of '1 .artary. the 
c.imels and .asses of Persia, and tht rhnoceroses, 
elephants and tigers of India. 

Museums only began to be formed in the sixteenth 
century when the discovery of America bro ight tj light 
so many new anim.ils and plants , but for a long time they 
were what nuistmns still too often arc, mere lumber rooms 
of “ Dinge gantz seltzam imd fremdi,” .as Duke Albert of 
I'russia wrote m 1559 All the earliest .inatom.c.il prepa- 
1 Uions, including the celebrated dissections of Harvey 
still preserved in the College of Physicians, are dry. 

'I he Lucitfiiuu^, a medley of stir.es about animals, 
which represents in the Renaissance what tlie Physio- 
h'gus does in the Middle Ages, appeared in 1 jyq, and like 
the latter was tiansiated into all the European languages. 

The earliest attempt at a System oi /oology was by 
Wotton in his Difflrentit'. Arttmaitutn, published at 
London in 1550. It is little more than a leproduction of 
the doctrine of Austoile Conrad Gesner’s Hts/orta 
Ammalium nippcsrcCL in 1551. Lika Wotton, he was a 
physician, and practised m Switzerland and South Ger- 
many Ills work IS chiefly remarkable foi us illustra- 
tions, one of which, the figure of ihtT Rhinoceros, 
w.as drawn by Albert Diiroi Passing over the 
names of Aldrovandi (1532-1603), Johnston (1603-1675), 
and Spelling (1603.1661), the next- important work on 
zoology was Bockart’s Hieroaoicon, published in 1663. 
Ihis work of the learned Norman Huguenot has been a 
qutvrry which succeeding biblical commentators have con- 
tinually used, but its value is almost cntiiely literary, 
indeed it was written rather as a contribution to hermen- 
eutics than to natural science The figures in a work of 
Uuslus, “Exotic.!,” which belongs to the early part of 
the seventeenth century, show by those of the sloth, the 
manatee, the drmadillo, humming-bird, cassowary, dodo, 
penguin, and molucca crab, bow much the discoveries 
made in America, Madagascar, and New HoUand, were 
increasing tht H$t of known animals. 
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During the first half of the seventeenth century there 
also appeared the earliest monographs Thus Nichp* 
las Tulp, the anatomical lecturer m Rembrandt’s famous 
painting at the Hague, gives a description and an 
admirable engraving on copper of what he calls an 
"orang-outang,” evidently a chtmpansee from Africa; 
and in the same Observahoues Medtca (1641) figures a 
narwhal as “ Unicornis mannus ” The Ltbellns de 
Cambus Brifannicts (dedicated to Gesner), of our 
countryman John Kay (Cams) was earlier than Tulp’s 
papers. It was followed by monographs on the elephant 
by Lipsius and Caspar Horn, on the stag, with an account 
of Its dissection, by Agricola, of the hippopotamus, from 
a specimen sent in brine from Damietta to Rome, by 
Columna, and of fishes in general by Salviam and 
Rondelet. In 1634 was published at London Insectorum 
tkeatrum, avowedly founded on the words of Wotton and 
Gesner, and on a compilation from both which had been 
begun by Thomas Penn, and interrupted by his death ; 
the ncKt editor was Thomas Mouffet, but he also died 
several years before it was published. This is a noble 
monograph, with woodcuts so accurate and characteristic 
as to compare with the best productions of modern skill. 
It is also remarkable for containing a full and correct 
account of the Acarus scabiei, which was afterwards so 
long forgotten Beside insects (in the Lmnxan sense of 
the word) it describes worms of various kinds, and among 
them what is apparently a Bothriocephalus latus. This 
species is still more distinctly figured by Tulpius (Obs 
Med. tab vii), but by some strange error it is represented 
With two heads Spigelnis {dn lumbneo lato) gravely 
discusses whether it is an animal at all. 

Meantime anatomy and physiology were making rapid 
progress. Vesalius (1514-1564), the father of modern 
anatomy, and his contemporary Eustachius, who ventured 
to oppose his own dissections to the authority of Gdcn, 
Fallopius, and his successor at Padua, Fabricius, and the 
still more illustrious pupil of Fabricius, William Harvey, 
form A succession of almost unequalled eminence The 
dissections of our countryman Thomas Willis (1621-1675) 
were not confined to human subjects, and the earliest 
microscopical observations, by Malpighi, Leeuwenhoek, and 
Hooke, were also to a large extent zoological After the 
middle of the seventeenth century the three most illus- 
trious scientific societies were founded, the Atademia 
Natnrce Cunosorum (1652) incorporated as the “ Leopold- 
inisch-Carolinische Academie” in 1677, the Royal Society 
i 1 1662, and the Acaddmie dcs Sciences four years later. 
In 1667 Ray was elected a Fellow of the Royal Society, 
and began the series of papers which mark the first steps 
of scientific zoology, and surely prepared the way for bis 
greater successor Linnseus P H Pye-Smuh I 


OUR BOOK SHELF 

Lihrbuck der Pkysik. Von Dr, Paul Reis, Zweite Liefe- 
rung, Leipzig. (Quandt and Baudel, 1873) 

The second part of this useful handbook of physics opens 
with the explanation of Mariotte’s Law and the various 
applications of atmospheric pressure. The next division 
is devoted to the study of wave motion, which is dis- 
cussed far more fully than in the ordinary run of scien- 
tific text-books. This leads on to acoustics, and we are 
at once plunged rather abruptly into the subject of must* 


cal intervals. The theory of consonance, the cause of 
the intensity of sound and its mode of propagation make 
up the novel arrangement of this chapter. Optics occu* 
pies the sixth division, and is carefully treated. Especially 
noteworthy is the chapter on the theory of the absorption 
and dispersion of light, m which there is an excellent 
account of spectrum analysis. The part before us breaks 
off m the discussion of physiological optics, where Helm- 
holtz’s researches are in part developed. It is a pity that 
the engravings are not equal to those generally found m 
continental text-books. 


LETTERS TO THE EDITOR 

[Ike Editor does not hold kimselj responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communicatuns. ] 

Jacamar in Britain 

I stE, in your review of Mr Cordeaux’* “Birds of the Hum- 
ber Diilrict,” mention of a Jacam.vr — I presume a Galbula — 
having lieen shot by a keeper named S, Fox, near Gainsborough, 
in 1849 You and the author, Mr. Cordeaux, naturally remark 
on the “extraordin.ary ” puzzle of the fact. 

As one who has often seen the Jacamar m Us own tropic 
forests, and watched its flight and its feeding, I must bo allowed 
to suspect some mistake, unless the most “staitling ” — in every 
sense of the word— evidence of the authenticty of the specimen 
IS given 

Ready to believe everything, m such a world of wonders, I 
might have believed in a Jacamar being blown to south-west Corn- 
wall, Ireland, or .Scotland But in the eastern counties — 
“ Qti'allaic il faire dans cc galere l.\ ?" 

Harrow, June 6 C Kinosluy 

The Use of Wires in Correcting Echo 

[The following letter ha? been forwarded to us by Mr J J, 
Murphy] — 

Palace, Cork, May 30, 1873 

My Dear Mr. Murphy, 

Having seen m the newspapers some notices of the use of 
wires for correcting the echo by breaking the wavei of sound in 
churches and public buildings, we were anxious to try the ex- 
periment in the cathedral of St Fm Barre, Cork, the nave of 
which IS of great heighi, between 60 and 70 feet, and narrow in 
proportion to Us height. We were unable to obtain any reliable 
information as to the placing of the wires, so that what we did 
was very much in the way of experiment. I should state that 
the desks for the olTiciatmg clergy and the choir are placed at 
the iniersection of the transepts, nave, and chancel, so that this 
may be regarded as the point from which the sound starts. The 
organ is placed in a gallery at the west end, and the organist 
seated m this gallery has always heard mpeh more dislmctly than 
the people sitting ab >ut two-thirds down the nave, particularly 
those close to the pillars , but the echo seemed to render the 
sound in.listmct, more especially in the transmits, the north and 
south walls of which presented a large flat surf^, and appeared 
to us to be probably the source of the echo. 

Ac first we tried the wires strained at a considerable height, 
the level of the triforium, but they produced comparatively little 
effect , we then strained a double course of wire at about a height 
of 12 or 15 feet round the large piers of the central tower, so as 
to encompass the choir, and other wires completely across the 
nave and side aisles, and the effect was ceriainly very good. 
There was a greater distinctness of sound throughout the build- 
I ing. Our organist, who is a very accomplish^ musician, did 
not know that the wires were put up, and remarked to me one 
day after service that he did not know what it was, but that 
everything seemed to him in better tune 

This encouraged us to make further experiments. We then 
strained three wires completely across from the south wall of 
the south transept to the north wall of the north transept, so as 
to piss over the heads of the choir, but the effect was quite too 
gTMt, It seemed to kill the sound, every sound seemed to 
stop at once, all resonance was gone. These wires we had at once 
to take down, and I should add that, as regards the organist, 
the wires over the heads of the choir seemed to produce a much 
greater effect than those directly between the chou and hn 
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SMt ; it appeared to him as if he had a bad cold and could 
not hear distinctly. 

These wires appeared to prevent the voices rising and hlling 
the cathedral. It se^ms very difficult to determine where to 
place the wires s > as to produce a really g*)od edect ; but that 
they have a very great effect (ar beyond whit one would have 
sttpixised, a priori, is admitteil hy all who have taken an interest 
in the matter here, beveral members of the congregation have 
remarked that they heard better in the cathedral now, without 
knowing the cause We have used very thin wire , a stranger 
would not perceive it unless his attention were called to it. We 
hope to make some farther experiments especially with regard 
to the transepts of the cathedral. 

The inexpensive nature of the experiment and the important 
result likely to be obtained make this a matter of great import- 
arce, independently of the great inierest it possesses m a 
scientific point of view 

1 may add that when in Dublin I attended Divine service 
in St Andrew’s Church, and having officiated in the church at 
different times 1 am well aware of the difficulty of filling it in 
consequence of the echo, but the use of the wires appeared 'o 
have made a very great difference, as 1 heard most distinctly 
It seemed to me, however, that a far greater number were used, 
than my experience m Cork would have led me to suppose were 

I hope this subject will receive the attention which it deserves 

J. J. Murphy, Esq. Robert S. Gregq 


Fertilisation of the Wild Pansy 

Thrre are two points m the structure of the heartsease (Ftola 
tricolor) which are not mentioned m Mr Bennett’s interesting 
article on its firalisation, but which, I think, deserve notice* 
The first of these is the lip of the stigma, which closes the en- 
trance to the spur and must be pushed back by an insect trying 
to reach tiie nectary, thereby bending down the head of the 
sligma, so as to sweep any pollen that may lie adhering to those 
parti of the insect which come into contact with it into its re- 
ceptacle , while, in withdrawing, the insect necessaiily presses 
against the lower side of the lip, and raises up the whole stigma, 
thus rendering self-impregnation impossible, or at least higlily 
improbable. Modifications of the same contrivance may be 
seen in many other flowers, t g Piitguitula, Ins, icc ; it reaches, 
perhaps, its greatest perfection in Mtmulus and Btgnoma,\ 
where, to the usual mechanical disposition of the parts, there is 
aiided irritability of the stignatic lobes, whuh close together 
sponuncously wlien touched, expanding again after a while, if 
not already pollenated.l; 

The second point to which I have alluded is the close, hairy 
lining of the fore part of the spur, forming a narrow groove 
at the base of the lowest petal § fhu groove generally contains 


• Both these pomu have 
Die Geschlcchier Vcrihcilu 


Iready been desenbed by Prof Hildebrand 
g bei den Pflanzen '* p 51) Unfortunately, 
el and Hermann MClIer to refer lo 


hihed descriptions 11 seems to correspond in us mam features wiih Afimuius, 
of the process of fertilisation of which a full account has been given by Mr 
F E Kitchener in the JfoHriial 0/ Botany for April 
} Whui It becomes necessary to introduce a new word mto the language 
it is always well 10 select the most appropriate that offera itself Some time 
ago Mr A. W Bennett wroie to the Jovmal 0/ Botany (vol ix p ml, 

than *' be-po?Snment ’ or " pollenuatiou 1 afterwards t yvisra Bot ,mf 
X, p. is) proposed the term ‘‘pollenation," which has since been accepted hy 
Mr. Bennett. He. however, coniinues to use the verb to “pollcmse " Now, 
if I might be allowed the space, I should like to stale my reasons for object- 
ing to this expression— (i) The root follen u Latin, while the termination 
t(n » Greek Of coune, this objection is over-ruled by common usage, and 
by hself would go for nothmg, (a) The word “ pollcmse " does not in lU 
strueture convey the Idea intended Biitduitn means to “sprinkle wuh 
duit,*'to “dust with pollen ’’ The termination "ise," on the other hand, 
gives the signification of change or conversion , thus to "poUenuo" would 
naturally mean to "pulv«nM,“ to ‘'turn to Hour or pollen," and might be 
Correctly applied to the processes going on in the substance of the ambers, 
but not, witl out violence to grammar, to the application of pollen to the 
stigma Numerous precedents might he cited for the use of the word 
“ Pullen,'’ unaltered, as a verb, Irom which would bo denvable either 
'‘pollenation" or “ ^llenmeni," but this would be at the risk of offence to 
ears sdentifie 1 he same objection would apply u ith siill mater force to 
the word “ be pollen " “ Empollen ” is more euphonious, bul^ould con- 
vey a slightly different meaning. On the whole, the word that I have used 
m the text 11 the best that 1 can think of. ferhaps some of your more 
clasaical readers might give us their opinions. 

i Morphologically speaking, this is the uppermost petal, which, hy the 
bending of the peduncle and consequent invertion of the iloweif it made to 
assume the poeitiou best fitted to afibrd a convenient landing-piece for 


a quantity of pollen that has fallen from the overhanging anthers. 
There is also a small tuft of hairs at the base of each of the 
lateral petals, arching over the essential organs, and forcing an 
insect to approach the nectary from hdow 1 bese lateral tufts 
are present, I lielieve, m all the violets, but K tricolor (includ- 
ing therein several sub species) is the only British species which 
has the spur lined with hairs, as well as the only one not known 
to bear smf-fertile cleistogenous flowers. 

Although the flowers of the wild heartsease are quite scentless 
to our blunt organs, does it follow that they are necessarily so to 
an insect’s far more delicate sense?* Some of the cultivated 
pansies are very sweet, and I am not aware that this quality has 
ever been made an object for selection by florists. These large 
garden pansies are much frequented by Bomhus muscorum, 
which may be watched while performing the act of pollenation, 
as descnlicd by l‘rof Hildebrand W. E Hart 

Kilderry, Co. Oonrgal 

P.S — Mr. Farrer, in writing of Lotus corntculatut (Nature, 
vol vi. p 499), says .— “ Five of the stamens, viz , those of the 
inner whorl, are shorter than the others, and their filaments are 
dilated at the top ” Here Mr Farrer’s usually accurate pen 
seems somehow to have intdc a slip It is the long outer sta- 
mens, those opposite the calys-teeth, which have their filaments 
thus curiously modified for the purpose there explained. 

Fertilisation of Orchids 

Mr. Darwin, m bis “Fertilisation of Orchids,’’ speaks of a 
Madagascar orchid sesqutpeiiale) with nectaries 11^ 

inches long, and supposes that these plants must be feriilised by 
the efforts of huge moths, with piobosces capable of such ex- 
pansion, to obtain the last drops of the nectar which is secreted 
m the lower part of these whip-hke nectaries. Can any of your 
readers tell me whether moths of such a size are known to in- 
habit Madagascar’ They would prob.ibly be Sphingidm of 
Slime kind, as no other moths would combine sufficient size and 
Icngili of proboscis W. A. Forbes 

Culverlca, Winchester, June i 

Ground Ivy 

I HAVE this spring found, m many different places, specimens 
of ground ivy, having flowers wuh uiidevelopea stamens They 
seem generally, though not always, to be on different plants 
from those bearing perfect flowers, and below the average m 
size, the tube being more s'endcr. Also, m nearly all my speci- 
mens, the stigmas diverge 111 a more or less horizontal direction 
(across the flower) instead of remaining open m the usual vertical 
one la this second form of the flower common ? and if so, 
may not the greater tendency to hori/ontal divergence compen- 
sate for the want of stamens, by brmgmg the stigmas into the 
position most favourable for receiving from an insect any pollen 
which a previous visit to a perfect flower may have left on its 
head or back ? S. S D, 


Hail Storm 

During the passage across us this afternoon of a thunder- 
storm moving at so great a distance above the earth that the 
thunder was very feeble and the lightning very faint, we hod a 
great hail storm, which commenced with conical-shaped opaque 
Stones of the size of peas, at 4k 27® (only lasting one minute), 
beginning again at4l' 29“ with circular, transparent stones having 
a small opaque nucleus (again only lasting one aimute), followed 
at 4'* 33“ with flattened stones of the form of common acid drops, 
transparent, except a thin opaque envelope (which soon melted), 
and haviQg cxtn mlly In the centre a small ragged piece of ice. 
The size varied from two to three mches in circumference, and the 
force with which they fell cut off the leaves from the trees and 
broke 200 panes of glass m my greenhouses. These stones oon- 
tinuod to fall for seven minutes with very heavy ram. 

Twelve hailstones were gathered after the storm was over, 
and on being melted yielded o 060 inch of water when measured 
in the glass of an eight-inch gauge, and the amount caught within 
an ei^it-inch hoop measured o 7500! an inch, and this added to 
the rain, gave I‘430 inches as the amount fallen during the 
storm, E. J. Lowe 

Highfield House Observ , Nottingham June 3 

• The flewen of F palutins, which are aearly uoicoloroiu with a fcw 
dark Ibiei poiaunf to the nectary, are apparently acentlen , but after 
ttelMiac toTiTtbSt thae in water in a warm room, they become quite 
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THERMO ELECTRICITY * 

II. 

^ UIDED by considerations of Dissipation of Energy, 1 
'-jr was led some years ago to the hypothesis that specific 
heat of electticily must be, like thcimal and electiic 
resistance, directly proportional to the absolute tempe- 
rature. If this were the case, the lines in the diagram 
would be straight for all metals , and parabolas would be 
the graphic representation not only of electromotive force, 
but of llie Peltier effect, m terms of the temperature of a 
junction And I found by actual measuiement of curves 
plotted from expenment, that, within the range of mercury 
thermometers, the curves of electromotive force for lunc- 
tions of any two of iron, cadmium, sine, copper, silver, 
gold, lead, and some other metals, are ptrabol.is with 
their axes vertical , the dittercnces from parabolas being 
in no case greater than the inevitable errors of expen- 
ment and the devi.Uion of mercury thermometers 
from absolute tcmpcraiuie. If, then, the line for 
any one of these mei.ils be stiaight within these limits of 
temperature, so .ire those of all the others i his makes 
the tracing of the di.agram within -these limits a scry 
simple m.ntter indeed And an easy verification is fur- 
nished by the fact that from the p.aribolas for metals 
A and B, and A and C, we can diaw the lines for li and C, 
assuming any line for A , and wo can then compare the 
temperature of the intersection of these lines with that of 
the neutral point of H .and C as found directly. Another 
verification is supplied by the tangents of the angles at 
which these parabolas cut the axis of absciss.L‘, for the 
sum of two of them ought m every case to be ciju il to 
the third. 

In fact, if we assume, in accordance with what has been 
said above, 

O’, = X 1 /, O’, “ X'/, 

where X, and X^ are constants, Thomson’s formul.e giie 
at once 

“ = - / (<f-t - 


where T,,, (the constant of integration) is obviously the 
temperature of ihe neutral point. 

Also 

E = J /" i/X = J(h - I (T.,. - f)-It 

where /„ is the temperature of the cold junction '1 his is 
the parabolic formula already mentioned. 

Comparing with the parabola as given b> observation 
we get the values of X', — X, and T,,j. .Similarly wc obtain 
— it, and Ti,„. Hence wc may calculate X-, - X,, and 
“ y the second equation above) the value of Tj,, from the 


(by the i 
relabon 


(/ti - X'.,)T,,, -I- (X-,; - X JT,,, -I- (X-, -- X,)T.,, - 0 . 
Thus we have the means ot verification above alluded 
to— -for the equation just written expresses the relation 
between the tangents of the angles at which the three 
parabolas cut the axis of abscissae. 

[It IS to be remarked that if the circuit consist of one 
and the same metal, we have 

if — T — 00 , {if — Xj)T — T suppose, 
whence n — rX, 

which shows that the electric convection of heat may bo 
r«wded as an infinitesimal case of Peltier effect between 
aclQacent portions of the same metal at infinitesimally 
different temperatures. 

Also, on the same hypothesis, we have 
E-Jr(X-X.) 

xii&Uh MciiU to accord with the result of some experiments 

* AUtnuit of ihn Red* L«ctun., ixmgludtd Iroiu p 88. 




made for me by Mr. Durham, in which the deflection due 
I to the contact of the hot and cold ends of the same wire 
‘ was shown to be proportional to the difference of tempe- 
ratures and independent of the actual temperature of 
either ] 

Eode.ivounn" to extend the investigation to tempera- 
tures beyond the reach of mercury thermometers, I 
worked for a long time with a small .au -thermometer, ot 
which the piincjple was suggested to me by Dr Joule, 
But this involved very great experimental difficulties, due 
mainly to chemical action at high temperatures , and, after 
much unsatisfactory work, I resolved to make onethermo- 
clectiic junction play the part of thermometer m observing 
the indications of another In fact, an exceedingly ele- 
gant result follows at once from the preceding formula;, if 
we suppose the specific heat of electricity to be propor- 
tional to the absolute temperatuie in each of four metals, 
and then draw a curve whose ordinate and abscissa are 
the simultaneous galvanometnc indications of pairs of 
these metals, with their hot and cold junctions respec- 
tively at the same temperatures. For if r be the cliffe- 
rcnceof .ibsolute temperatuie of the junctions, we have 
1 = At -f Br’ 

>>»CT-f Dr> 

where the four constants depend upon the nature of the 
metals and upon the absolute temperature of the cold 
junction. These equations give 

(Da - B/)» = (CB - AD) (Cr - A^) 
which IS the equation of another parabola, also passing 
through the origin, but with its axis no longer vertical. 

A simple proof of this theorem is furnished by the 
motion of projectiles in vacuo. Suppose a panicle to move 
under gnivity, and subject, besides, to another constant 
force parallel to a given horizontal line— its path 
would have both ordinate and abscissa parabolic functions 
of the tune. But its path might also be found by com- 
pounding into one the two accelerations, and as each of 
these IS constant m direction and magnitude, their 
resultant will have the same property, and thus the 
resultant path is a parabola. Tried in this way through 
ranges of temperature up to a red heat, I found that 
while some pairs of circuits gave excellent parabolas, 
others wcie far from doing so, sometimes m fact giving 
curves with points of contrary flexure I was on the 
point of iccurring to the air-lhcrmomcter, when I noticed 
that m nearly every case m which the curve was not a 
parabola, iron was one of the metals employed ; and, hy 
the help of some alloys of platinum, I was enabled to get 
an idea of the true cause of the anomaly, ahd afferwards 
to verify it by an independent method. The cause is 
this, that while, as Thomson discovered, the specific heat 
of electricity in iron is negaltve at ordinary temperatures, 
It becomes positive at sortie temperature near low red 
heat , and remains positive till near the melting point of 
iron, where it appears possible, from some of my expen- 
ments, that it may again change sign. Thus the line for 
iron, straight at ordinaiy temperatures, passes downwards 
from the first quadrant to the fourth, and thence rises into 
the first again. 

To recur to our analogy, an income represented by the 
iron line is one which for a number of years steadily 
diminishes, reaches a minimum, and then steadily in- 
creases. If this be associated with a steady expenditure, 
the fluctuations of capital Will depend upon the compara- 
tive values of the expenditure and the minimum income. 
If the expenditure be less than the minimum income, the 
capital will go on increasing slower and slower to a eertaih 
point, then faster and faster ; there Will be no stationary 
I point, but there will be a point of contrary flexure. If 
the expenditure be Just equal to the minimum income, 
the point of contrary flexure will be also a stationary 
point If the expenditure be gttatw Ihdfl the flilnlmuih m 
\ come there will be a maximum of capital, then a point m 
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contrary flexure, and then a minimum ; the maximum 
and minimum being the stationary points corresponding 
to the two occasions on which the expenditure equals the 
income. The rn.aximum .and minimum will obviously be 
farther apart, and smaller, the larger is the expenditure 
compared with the minimum income | 

The latter part of these btatements is well exhibited by 1 
the behaviour of circuits of iron, and various alloys of \ 
platinum with Indium, Nickel, and Copper j 

fSime of these, involving two, and m on* case ih'cc, n u'l il ^ 
points, were shown.] 

In each of these rases there ate obviously two neu'ral 1 
points, at least. Now suppose the two junctions raised to | 
the tcmpeiatuics of these two ncutr.d points rcspcctivdv, ' 
and we have a theim''-(leclric cuirent maintained < 'itinly j 
by the specific heat of electrmty, as there is obviously 1 
neither absorption nor evolution of heat at cither junction. | 
Still further, suppose (as is ihecase withoneo'' [ 

the alloys I have just usid) tliat the spcnfic heat of elec- 
tricity IS hhHwx the metal associated vvith iron, and we ' 
have the very remarkab'e fact of a cniuiil initi,i/iunf<i in 
a tircntl, ivithout nhsatphon o> < volution of hot at i.lhi 
jinuticn ot m one oj the uiitah, but %oilh i-vltiiioii of 
heat in one part of the leionJ nufat and ahorptom in 
anothei poit This suggests imintdiatcly the idea that non 
becomes, as it were, a diffcicni metal on bv ing raised above 
a certain temperature '1 his may possibly have some 
connection with the Fcincum and Ferrosiim of the 
chemists ; with the change of magnetic projicilies of 
iron, and of its electric resistance, at high temperature' 
Dr. Russell has Ictndlv enabled me to verify these 
properties in a specimen of pure non piepaicd hy 
Matthicssen I find similar effects with Nickel at .1 much 
lower lemper.ature The method of connoi which I em- 
plojed to satisfy myself that these pcruhniities arc due to 
iron and not to the platinum alloys, requites a hule ex- 
planation. It depends upon the fact th.at by the 
nelp of two metals made into a double arc (wires of 
the two being stretched side by side, without contact 
except at the ends! we can cxplote any portion of the 
field between the lines for these two metals by simply 
altering the ratio of the resistances in the two parts 
of the double arc, Such a complex anangement 
gives a line passing through the intersection of 
the lines of the two constituents, and depending for 
its position on their relative resistances I shall not, 
at this stage of my lecture, trouble you with the formula 
which gives the line for the double arc in terms of the 
icsistances of the two metals and tlicir lines, but simply 
show the experiments with the help of a gol 4 and a 
palladium wire, the one having the specific heat of cler- 
tiieity positive, the other negative ; while their neutral 
point is considerably below the tcmper.ature of the room 
Between their lines is included the peculiar portion of the 
iron line, and by making shots at it, as it were, in various * 
directions from the neutral point of gold and palladium, 
we shall be able to study its bearings 
[Several of these experiments were shown, till finally the gold 
wire was melted ] 

1 have here wins of iron, gold, and palladium, bound 
together at one end, which is to be the hot junction. One 
end of the galvanometer coil is connected with thefiee 
end of the iron wire, the other slides along a long coppci 
wire which conneUs the free ends of the gold and pall.i- 1 
dium wires. By sliding it towards cither i dimmitih the | 
resistance of that branch of the double arc and increase > 
that in the other— 1 r. I give that branch of the double I 
arc the greater importance in the Combination. ' 

Throwing the greater part of the resistance i^to the 
palladium branch, I find a neutral point at a moderate 
temperature, but I cannot reach a second without melting 
the mdi Throw more resistance into the gold, the first 
point OcCurS at a higher tampciatat* than before, 
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but a second Is attainabV. By still fuithcr increasing 
the resisiance m the gold the two neuiral points gradually 
approach one another, one rising in temperature the other • 
descending, until at last ue reach a maximum-minimum, 
the result of the confluence of the two points ’I ho line 
fo' the double arc IS now such as to touch the iron line. 
.Still further increase the lesistance of the gold, .md we 
hnd a mere point of inflcxian, the galvanometer indica- 
tions having constantly ri\'/', though at a retarded and 
thtn accelerated la'e, during the heating of the jum lion 
Two of the pUtmiim alloys which 1 employed viith iron 
seem to give lines almost exacllv parallel to tlic lead line 
i e m them the spcenc heat of electricity is piactically 
nit When a circuit n foiined ol these alloys the current 
ilicre'bre depends upon the Peltier effects at the junctions 
alone, and is sensibly proportional t> the diffeience of 
llieir absolu'c icmpcraiuies, thus furnishing a vciy 
convenient thermometer for the approximate estima- 
tion of high temperatures I am at present engaged m 
drawing the thtrmo-electiic di.igrjm in teims of Umpera- 
tuiss as given by this combm.ition, and the reduction to 
absolute icmperatiires will fin illy be effected by a com- 
parison of this temporary but vciy convenient standard 


'1 an air-thermoniclcr. 


V. G. Taic 


Note — The following rndc sketch of ,v part of the thermo- 
electric diagram will pcihajis render some of the pre- 
ceding remarks more iniclligibl.* It is drawn to 
illustrate qualitative effects alone, 



The following diagr.-vm cxhib'ts the anvount of the 
Thomson and Peltier effects, and of the electromotive 
force, m a copper iron circuit, the tempeiaiiirts of both 
junctions bving under that of the neutral point 



Palder effect at cold junction - Aies A fi,A» (iiealing) 

„ „ hot „ - » (cooling) 

Thomsen effect in Copper =■ .> ABffa „ 

.* » « = " PSxl - 

BltetthnioUvt Fore* “ n ABCD 
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The arrows show the direction of the current ; and 
Euclid’s proposition as to parailelojp-ams about the 
diagonal of a parallelogram shows at once the application 
of the first law of Thermodynamics to the figure, as the 
Electromotive force together with the Peltier effect at the 
cold junction obviously amount to the sum of the two 
Thomson effects and the Peltier effect at the hot junc- 
tion. 

Also, if we suppose the lines A D, B C, to be very 
dose to one another, since we have always AD =» 5 
weget(BC— «• - (or, — ira)*/, whose appli- 
cation to the second law is obvious. The reader may 
easily construct for himself diagrams for other cases of 
relation of the temperatures of the junctions to that of 
the neutral point 

Thomson’s original paper will be found in the 
TV ansacUotis of the Royal Society of F.ilmbiirgk, 
and farther details of my experimental work m recent 
numbers of the Ptoceedtngs of the same society. 1 
may avail myself of this oppoitunity of asking assis- 
tance from men of science in procuring wires or foil 
of the more infusible metals, such as Cobalt, Chromium, 
Tungsten, &c, 

P. G Tait 


THE LAW OF STORMS DEVELOPED* 


M eteorologists teii us that their science is as 
old as Aristotle. If we should judge by its pro- 
gress up to the middle of the present century, its antiquity 
furnishes little to boast of ; for, in the long lapse of cen- 
turies, it must have proved an incorrigibly dull scholar. 
Within the past few years, however, it has greatly im- 
proved, and, especially since it became identified with the 
popular and important systems of storm-warnings and 
weather-forecasts, it has been rapidly developed This is 
peculiarly the case in America, and it is not wonderful, 
when we consider the comprehensive observations of our 
meteorological bureau, and the many beautiful phenomena 
which Its publications disclose. 

If Vasco Nunez, the discoverer of the great South Sea, 
was so awed by the grandeur and expanse of its waters, 
as seen with the naked eye, how much more may we be im- 
pressed a»telegiaphic meteorology enables us to discover, 
at a glance, the tossings and undulations of the adiial 
ocean over the larger part of the hemisphere ' 

It IS to some of the deductions, that may be justly 
made from the extensive and synchronous observations 
of the modern weather-systems, as they bear upon those 
weather-problems, which, from time immemorial, have 
interested mankind, that we now ask attention 

Until the year 1821, “ the law of storms,” simple as it 
is, was unknown to the most profound meteorologists and 
expert seamen of the world It was then first discovered 
and announced by Mr. William C. Redfield, of New York, 
and established by the labours of that great mmd, agamst 
the constant perversions and opposition of the scientific 
empirics of his day. It can be easily comprehended in 
its great outlines, and as far as our present purposes re- 
quire. It assumes nothing, supposes nothing , W, from 
thousands of actual and actually recorded observations, 
presents the phenomena of spiral currents of air seeking 
a common centre of depression, and, in the attempt to 
find that ceqtre, acquiring a vorticose or rotatory motion. 
The direction of this rotation Mr. Redfield found to be 
uniformly, in our hemisphere, contrary to that of the 
hands of a watch, with its face turned upward ; and, in 

* From tfie Popular Scutu* Mottihly, Communicated by the aatbor» 
ProC TbompMB B. Maury, of the Signal Office, Washington. 


the Southern Hemisphere, the rotation is with those 
hands, or with the sun in its diurnal round. It is easy to 
sec that, if the atmospheric column, resting over any 
given area of the earth’s surface, should, from any cause, 
be suddenly diminished, or its pressure and intensity be 
reduced, the gaseous fluid would rush m from all sur- 
rounding regions to restore the disturbed equilibrium , 
and if the earth W'as not whirling around on its axis, 
every particle of the centre-seeking air would endeavour 
to move on the shortest, or the straight line. It is known, 
from the principles of mechanics, that this endeavour can 
never sliictly be executed, because the axial rotation of 
the globe incessantly to acts as to throw every body, 
while in motion, m our hemisphere, to the fight of the 
line on which it is moving, no matter whether that line be 
from cast to west, north to south, or at any conceivable 
angle with the meridians or the equator. Obeying, m 
part, this tangential impulse, every particle of wind must 
take up a resultant motion. If it begins to blow toward 
the depressed centre of the storm as a north wind, it 
trends to the west, and is felt as a northeaster ; if it 
begins as a south wind, it diverges as a soutliwcster , if 
as an east wind, it becomes a southeaster , and, if as 
a west wind, it soon changes into the boreal northwest 
wind 

It has often been asked whether the storms of our lati- 
tudes attain the immense size formerly attributed to 
them , and many eminent writers have denied the possi- 
bility of then reaching a diameter of more than two or 
three hundred miles. Mr J K Laughton, m his recently- 
published •' Physical Geography,” would have us believe 
that cyclones “ do not attain the enormous magnitudes 
which have been assigned them.” But this opinion rests 
merely upon conjecture, not yet upon a correct physical 
theory. 

It IS a well-known fact that the monsoons generated 
on the central plateau north of the Himalaya Moun- 
tains, and the whole system of Asiatic wet monsoons, 
may- be regarded as an immense and prolonged cy- 
clone ; extend their “ backing ” influence into the 
Indian Ocean, and reach far to the south, through 
more than forty degrees of latitude (a radius of 2,500 
geographical miles), and from the 60th to the 140th 
meridian of cast longitude, far out into the Pacific, 
beyond the Bonin and Ladrone Islands, southeast of 

J apan. The whole system of wet monsoons may also 
e justly regarded as a grand cyclone, whose centre 
IS stationary over the heated plains of Central Asia, 
whose mtro-movmg winds, bearing the evaporations of 
the Asiatic seas and oceans, feed it with meteoric fuel for 
SIX months in the year, and whose periphery may be re- 
garded as embracing nearly one-third of the entire eastern 
hemisphere Analogy, therefore, warrants the idea of ,a 
great cyclone But, apart from all this, actual observa- 
tions in different parts of the globe prove the frequency of 
storms of enormous magnitude. Thus, in the celebrated 
Gulf-stream storm of 1839, as Sir David Brewster long 
ago pointed out, several staunch merchantmen were foun- 
dering off the coast of Georgia, near Savannah, in the 
very heart of the gale, at the same hour that the winds in 
its north-west quadrant were taking the roofs off bouses 
in New York and Boston, more than 800 miles distant-^ 
clearly revealing a cyclone whose formation was symme- 
trical, and whose diameter must have been nearly 1,300 
miles. But, not to go back to old data, the West-Indian 
storm of August 18, 1871, before its centre had moved 
north of Florida, had begun to draw upon the regions of 
high barometer in the Northern States, had exerted its 
influence as far north as New London, Connecticut, and 
gave us the north-easterly cyclonic winds in the north- 
west quadrant of the whirl, on the entire Atlantic coast. 
The more furious cyclone of August 24, 1871, discovered 
to be then south-east of Florida, and telegraphically fore- 
announced as likely to endanger the coasts of the Southern 
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Statet in less than forty-eiKht hours, appeared on the 26th 
in full force in Northern Florida, but not until some eight 
or ten houis after it had set the atmosphere all around it 
(as {a.r north as Boston) in cyclonic motion, and had 
caused the storm-cloud to spread itself over the entiic 
region of the United States on the eastern slopes of the 
AUeghanies, and as far v. estwai d as Knoxville, 1 cnnessce , 
It IS no uncommon thing, as Redfield, Espy, Henry, 1 
Loomis, and others, long ago showed, fot an area of dc- . 
pression on the upper lakes, to make itself simultaneously I 
felt as far south as the C,ulf of Mexico, and as fai east 
as New England 

If It fell withiii the scope of the design of this paper | 
to consider the final cause of storms, it would be [ 
easy to show that, unlcs the law of storms ordained a j 
large aiea, and a far extended path for the meteor, m | 
some degree commensmate with the aiea of our immense j 
continent, the nicteoi could not fulfil its office in the 
terrestrial economy — an office which, apparently, imposes | 
upon It the task of gathering to its centre, through the ' 
agency of Us iniro-moving winds, the idle and inappic- 
ciablc moisture scattered over the suiface of the earth, 
condensing it into rain ,ind snow, and diffusing it m tl etc 
forms over immense districts of country 

It IS of incalculable importance to observe, and caie 
fully digest the fact, that when a storm-centre or area of 
low barometer is once formed, it uthe nucleus for a vast 
aggregation and marslialhng of meteoric lorces No 
matter how small at fiist, under favourable .Tmospheric 
conditions, the coutant awendavt is foiined, condensation 
aloft sets in, and the precipitation only serves to add 
“ fuel to the llaine ” of tne cyclonic engine This process 
widens m geographical area, and after a few hours have 
elapsed, the storm may so develop as to covet a continent 
with its poitcnlous canopy of cloud, while simultaneously 
Strewing an ocean with wrecks, and throwing out in the 
upper sky, more than a thousand miles in Us front, the 
fine filaments of the premonitory cirrus and ciironus. 

In close connection with the sue and magnitude of 
cyclones must be consideied thedistance over which they 
pass from their initial point Much has been said on this 
part of our subject, and not a few writers have accepted 
the doctrine of Admiral Fitrroy, that they progress over 
but comparatively short distances For such a view, 
however, it is impossible to find, either in the nature or 
physical office of the cyclone, any support whatever The 
storm once engendered, no matter in what part of the 
world, may be stationary or progressive There are well- 
authenticated instances of almost stationary cyclones 
and almost stationary typhoons, of which latter will 
be remembered the famous gale of the ship Charles 
HeMle—an Indiaman, earned round and lound thestonn- 
centre for five days— which progressed not more than 90 
miles a day. Indeed we may, as has been said, regard every 
wet monsoon region as a stationary and aemi-percnmal cy- 
clone. Such a meteor has been shown to resemble an eddy 
moving m the current of a rapid river The latter may 
be large or small, while it does not determine, but is 
determined by, the course of the on flowing stream. It 
IS true the centre of an eddy or water-hollow may soon 
be filled up and the whirl disappear , but it is because 
the depression is not maintained. If the depression 
could be mamtained, it is easy to see that the eddy 
would continue, and pursue Us way, as long as the current 
in which it is embodied continues to flow , it might be 
through the length of an Amazon or a Mississippi Rivei 
In the ca'c of a cyclonic eddy or whirl, we know the 
atmosphenc depression is maintained as long as the 
centre moves in a region sufficiently supplied with aqueous 
v'apour to feed It. It is a physical impossibility^ as has 
been often showh, that any storm, however vast or how- 
ever violent, can prolong its advance or sustain its fury 
over a dry and desiccated surface The most extended 
typhoons of the East, upon entering the dry and rainless 
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continental regions, dwindle into the well known and 
diminutive dust-whirlwmcl, such .is .Sir S. W. Baker 
Uesctibcs as witnessed in Nubia, aiul as here illu'sirated 
fiom the admirable pages of Mr Buchan Ti.c Sahara 
IS a more formidable barm r to the passage of ,i storm 
tluin the majestic mountain wall of the AIjis, .ind the 
simoom is, notwithstanding the stones of Iravelkrx and 
the legend of swallowing up the annv of Cambjses on 
the African desert, a via, led and worn out cyclone In 
Ins “ Desert World,” Mangin, compiling thcmoi e at t mate 
observations of the phenomenon, says “Itnevci pun. ails 
over any considei iblc area, and btyond its limits the 
atmosphere icmaiiis serene and calm , the phenomenon 
IS of brief dui.ition, the atmospheric eciuihbnum is 
xpcedily restored; the heavens recover their serenity; 
the atmosphere grows clear, and the s.and columns, filling 
111 upon themselves, foim a nunibei ol little hills or cones, 
appaicntly constructed with great care, like those mimic 
edifices of Sduel made by children in then pastime” 
I he same writer al,o mentions a scveic simoom whieh 
was “ over in a couple of hours ” 

Embedded in the great aerial currents, however, and 
supplied with .ibuiuUnce of mordutc, there is nothing 
to arrest either the rotatory or progressive moveiiiciits o? 
the stonn Like the diift-bottles cast upon the cuircnt 
ut the ocean, and found after months to Inve been 
rained thousands of miles, from the ccyuaion.il to the 
polar parallels, there is every reason to suppose the 
tiopic-cradled ga’e, and themmot stoims al o, au borne 
III the great atmospheric iiiirents thioiigh tpiite as gieat 
ilistanccs There is an authentic and well-attested account 
of a Japanese junk, lost or deserted off Os.ik.a, drifting 
thiough the immense .arc of the Kuro Siwo's recurvation, 
and encountered (in latitude 37", by the brig f-onu/ei, 
M.arch 24, 1815) off the coast of (..iliforni.i That tiny 
craft must have followed in the bauds of westerly winds 
.ind warm waters for seventeen months. W'liy, upon 
theoretical giounds, should we reject the hypothesis which 
lepiosents the movement ol storm areas as pro’.ongeu for 
many thousands of leagues, or indeed that which repre- 
ss ms them perpetually in motion around given centres of 
cyclonic or anti-cycIonic areas, keeping pace with the 
gieat winds m then eternal circuit > 

As a striking corroboration of all this we find— -what 
might have been assumed on iheoieiical grounds— that 
tnc logs and special obsen ations of the Ciinard steamships 
show that a vessel hound from Liverpool westward en- 
counters frequent advancing aicas of low pressure, 
indie.itmg a number of rapidly succeeding barometric 
hollows or depressions, “ each with its own cyclonic wind- 
system, moving .icross the Atlantu as eddies chasing 
each other down a nver-currcnt.” 

The word has frequently, but inconecily, been 

used as significant of an enormous or very violent meteor, 
as if Its appUcation was to be confined to the devastating 
hurricane of the West Indies or the terrific typhoon of 
the China seas. It simply means a stonn which acts m 
a circular direction, and whose winds convorge by radials 
01 sinuous spirals, toward a centre, moving in our hemi- 
sphere m the opposite direction to that of the hands of a 
clock,^ and m the Southern Hemisphere in a contrary 
directioii. Taking this as the definition of a cyclone, 
it seems cleat, from observation alone, that al! storms are 
to be regarded as cyclonic. Volumes have been wntteii 
to prove that this is not the case. But we have only to 
examine a few series of weather maps from week to week 
to see that, wherever you have an area of low barometer, 
into Its central bollowthe exterioi atmosphere from all sides 
will pour, and that in so doing a rotatory spiral or vorticose 
storm IS generated. The tornado, the simooms, the dust- 
whirlwind, the fire storm, even the slow and sluggish storm 
which moves pn ourwestem plains as the labounngwheel of 
the steamship burled m a heavy sea, all attest that a body 
canws mave on the earth’s surface m a straight line. It 
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is not more tms with u» that the Gulf Stream turns to 
the eastward, the Polar Stream to the westward, and the | 
equatorial currents to the northward, than that cvefjriair- 
current, m obedunce to the same law, should turn to the 
t i^hi of the line a'ong which from any cause it is call^ 
to' move The mc’eorist has therefore only to ascertain 
by observation wheie the barometer is lowest, to know at 
once the direction of the winds from the circumjacent 


districts, far and near, or at least to test the mathematical 
law by a grand experiment. 

The tangential and centripetal forces, acting at the 
same time on any particle of air in the storm, mw be 
equal or very unequal, and the cyclonic character of the 
gale may be well marked or partly concealed. In the 
tornado, with a diameter of only a few hundred feet, the 
I tangential force may not be appreciable to an ob$er\'er, 



the mtro-nishing and gyratory winds. There is not an 
instance, it is believed, recorded in which a tornado 
moved as much as loo miles an hour ; probably one>half 
that velocity would be too high an estimate for its usual 
and ordinary motion. But the wind, moving itraightfor> 
ward at the rate of 6o or 8o miles an hour, never worked 
anything like the disaster of a tornado. In the West- 
Indian hurncane, blowing at the rate of loo miles an 
hour, houses have been blown down, ships innumerable 
stranded ; but this is all mere child’s-play compared to 
the auction and whirl of the tornado The conclusion 
forced upon us is, that the ravages of the latter are due, 
not to the weight of the atmosphere, moving as a river- 
torrent m a straight line, nor to the rush of air behind the 
travelling vacuum, but to the torsive, racking motion — 
imparted to every object in its path— 4ue to its gyration. 
To prove that this gyration is always from right to left, 
or against the hands of a watch, is, of course, practically 
impossible , but such a direction has often been observed 
in tornadoes. 

It may, therefore, be safely concluded that, for all mo- 
cesses of meteorologic calculation, the disturbance, if not 
such at first, will soon become cyclonic. All daily 
weather-charts demonstrate this, not by a laboratory or 
lecture-room experiment, but on an infinitely wider and 
grander scale, and in a manner far more conclusive than 
any merely manual experiment could possibly make to 
appear. As Mr. Laughton has happily said, ‘‘Nature 
makes no distinction between small and great ; the drop 
of mist that lights gently down on a delicate flower, and 
the avalanche that sweeps away a village, fell in obedience 
to one universal law.” 

(TV bt continued) 


but It is present, and intensely assists in communicating 
vorticose motion to the storm, whose roar is heard with 
.iwe by the stoutest heart, as it crashes through the forest 
•ind even ploughs up the soil of the earth. If the cyclonic 
or spiral feature should fail to manifest ttself in any storm, 
we ought to look for such failure in the tornado. It is 
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true that no barometric readings have ever been taken in 
the narrow heart of a- tornado, but abundant evidence 
exists of the fearful rarefaction in the centre. While the 
meteor, once set m motion, may move forward with great 
velocity and destructivoiess, the danger is clearly dtie to 
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THE CORONAL A TMOSPHERE OF THE SUN* \ forms of which are variable at each eclipse. The obser* 
I. ) ration of the eclipse which now occupies oar atteatioi, 

I PROPOSE to bring before you rapidly the principal had for its object to definitely fix for us the nature of this 
results obtained by me during the last total eclipse singular phenomenon, 
of the sun which I observed in iTmdostan, at a point not The corona is the luminous manifestation which is 
very far distant from the place where 1 observed the predominant during a total eclipse, and thus it must, at 
great eclipse of 1868, which opened up such new horizons 1 all times, attract the attention ot observers. We possess, 
with regard to the constitution of the sun. ' indeed, descriptions by Plantade, by Halley, by Louiviile, 

The last eclipse took place on December 12, 1871. and by others, which go back to the commencement of 
The chief interest of the phenomenon is connected with the 18th century ; of course these observers did not indi- 
the problem of the luminous corona which surrounds the I c.ite the cause of the phenomenon, 
sun during total eclipses When that body 1$ eclipsed by ' Arago and his school form a period in the history oi 
the interposition of the moon, you know that mdepen- the attempts which have been made to discover the 
dently of those jets and luminous expansions which arc nature of the corona Our great physical astronomer 
known as protuberances, there is seen around the dark applied the polariscopic methods to these inv^tigations, 
disc of our satellite a magnificent luminous phenomenon, but he as well as his s icce«sors were bafilea. In the 
resembling a glory or crown, which extends to 8', 12', 15', “Astronomic Populaire,” pablished in 1856 (toms iii. 
and more from the lunar limb, and the frequent strange p 604), we read the folloA'ing conclusion upon this 



subject j “ I regret to say that the disagreement which 
has been found to exist between the observations made 
in different places by astronomers equally competent, on 
the luminous corona, in one and the same eclipse, has 
covered the question with such obscurities, that it is m > 
the meantime impossible to arrive at any certain conclu- ; 
sion on the cause of the phenomenon.” 

By means of spectrum analysis the question has | 
entered on a new pnase. In 1868, while the nature of > 
the protuberances was discovered, the spectrum of the , 
corona was also obtained ; it is true the observers found it 1 
continuous, t not an exact observation accenting to me, 
which retarded the solution of the question. * I 

In the following year the Americans took up the | 



t Ltt ui mMUkui ths obMrvftUoii ot M. Raytk who found lunmouf pro- 
longatioA OB th« prinoip»l tinea ot eh« apictnim ot a protubarance 


matter.'t^ They still found the conlm iojs spcclmm, but 
they eslabljshed the existence of that celebrated green 
line (1474 Kirqhhoft’i scale) which is the prevailing 
manifestation in the spectrum of the corona, and the 
meaning of which has yet to be discovered. We owe, 
moreover, the Ameyic^ns some very beautiful photo- 
graphtof the protuberances, which show also the actinic 
power of the coronal light. 

The eclipse of 1870 was marred by the bad weather. 
The few observations which could be made confirmed in 
general the observations of 1 869 t 

Thus, m 1871, we already possessed some very im- 
portant data on the corona. Unfortunately these data 
were as yej incomplete, and above all inconsistent : for 


• Ibo tstal edipw of Ausuu ^ iSSg, vuible m N America 

abould menbOD, novertholeis, the bcauuful ol»«rv«tu)o» of Mr. 
Vouug on tho r«v*r«i0H of Uw lines at the bale of tho ch- 
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(xample, the contintfity of the coronal spectrum, on the 
one hand, was inconsistent with the observations of 
polarisation of the corona, and on the other hand, Icd^to 
the scarceljf admissible conclusion of a corona formed of 
solid or liquid incandescent bodies. Thus the new 
eclipse, which presented a new opportunity of attacking 
this great question, the calculation of which, it was felt, 
must now be near, excited a general rivalry. 

England took the most considerable share m these 
observations. The [Uritish Association, the] Royal Society, 
the Royal Astronomical Society, the Indian Government, 
worked harmoniously together Among the noted men of 
science sent out. we shall mention specially Mr. Norm.in 
Lockyer, Colonel Tennant, Lieut. Herschel, Mr Pogson, 
Capt Fyeis, &c Italy was represented by M. Respighi, 
who was destined to make, on this occasion, sonic \ery 
beautilul observations , Holland by M. Oudemans, &c. 
At the request of the Academy and the Bureau des Longi- 
tudes, I was appointed by the French Government to 
represent France It was a glorious chaigc for me, but 
at the same time a heavy one, which made me regret 
that circumstances did not permit of my having any French 
rivals 

The voyage being decided, it remained for me to settle 
the plan of my observations, the plan on which to set 
about to choose instruments, and to choose the place 
of observation. These points were of prime iinport- 

With regard to the plan of investigation, I knew very 
well that, coming after so many able men, I could not 
hope to solve the problem by simply adding to the Buttle* 
rous observations already made, a few slmllat obsefVi* 
tions. It was necessary to study the collection of knowtl 
facts, to hx the obscure or contradictory points, and tO 
secuae a number of rapid observations (the totality woutq 
last only about two minutes in India) Which should 
enable us to correct what was inaceurtte, to complete 
what was insufficient, and to form, alottg with prevtoui 
observations, a collection of data from Which to dcdiiM 
the true nature of the phenomenon. Fot example, I hed 
no doubt, in spite of contrary observation!, that the spec- 
trum of the corona was not really discontUlUOUs. 1 Wat 
persuaded that it must present, as a dominant character* 
istic, that of a spectrum of gas, and I found an explanalitttt 
of the contrary appearances recorded ih the feebleness Of 
the light of the corona which did Hot admit spectra to bo 
obtained, sufficiently luminous for discerning their true 
constitution. Thus, my intention was to bring my efforts 
to bear upon this chief point, to Some extent the knot of 
the problem The point was to obtain a spectrum much 
more luminous than those of my predecessors. For this 
purpose 1 constructed a special telescope hnvlng a mirror 
37 centimetres in diameter, and a focus of i" 43, which 
gave spectra about 16 times more luminous than those of 
an ordinary astronomical telescope, 

I attached also great importance to seeing the corona 
at the same lime as I analjscd its light. A special 
arrangement of the finder enabled me to attain this end. 

Finally, a polarising telescope placed upon the large 
teles ;ope enabled me to join the polarlscopic indications , 
to thelother data, and to judge of their agreement. Such 
were tny instrumental arrangements. 

The choice of a station was of no less importance. 
At the point at which we had arrived, our investigations 
bore upon phenomena so delicate that a sky was required 
of absolute purity, if I may be permitted the expression. 
Let us say a few words as to where 1 sought to realise 
this second condition. 

The eclipse was to be total in the south of Hindostan, 
at Ceylon, Java, and Australia. Australia was too far 
away JaVa is, in December, subject to the rainy mon- 
soon. There yet remained India and Ceylon, which 
represented for the line of totality a vety considerable 
exentt, and offered a very great variety of stations frqpi 


which to choose. To make this choice, I resolved not to 
trust to the general indications which we possess in 
Europe as to the climate of India, but to set out early, to 
visit all the stations, and to decide only after visiting the 
places, and collecting information on the spot 
_ I was at Ceylon by the beginning of November, nearly 
six weeks before the time of the eclipse, which would 
take place on December 12 On this island I was greatly 
assisted by the families Laggard and Ferguson, to whom I 
here beg to express my thanks 1 he information gathered 

in the north of the island, where the phenomenon would 
lake place, was not so satisfactory as 1 desired, and it 
was agreed to seek for better fortune on the coast of 
Mal.ibai. I then left Ceylon for Malabar, doubling Cape 
Comoiin On my way I made some magnetic determi- 
nations, and 1 had the good fortune to find that the 
magnetic cquatoi, for the dip, passes quite close to Cochin. 
It was at Tclecherry, an fenghsh post situated near the 
line of totality and the French colony of Mahd, that we 
disembarked. 1 was received by M Baudry, a French 
merchant, who gave mo a most gracious welcome and 
the most active assistance. Mahc was very valuable to 
me , our governor, M. Liotant, procured for me inter- 
preters who spoke French and the dialects of the disincis 
I was to traverse, 

1 had, meantime, to choose between the coast propei, 
the plain, and the stations of the Ghauts and the Ncil- 
ghernes. As the eclipse was drawing near I could not 
think of sojourning at each station to make a lengthened 
investigation I decided to utilise the telegraph and the 
railway* for making a simultaneous inquiry as to these 
stations. M. Baudry, whom I had instructed in observa- 
tions to make every morning at the hour of the eclipse 
on the purity of the atmosphere at the coast, sent me 
these every day by telegraph. I had a similar station on 
the plain. The baggage nad been taken to Coisabatoor, 
at the centre of the railway, ready to be conviyed speedily 
to the station selected. 1 myself visited the N cilghemes, 
and to gain time, I surveyed these mountains by utilising 
the Bight. The mass of information thus collected indi- 
eated the great supenoiity of the Neilgherries Avery 
ttUefUl investigation of ihis massive mountain-range 
tttduced me to locate my station ih the north-west, where 
I had in fact much finer weather than in Dodabetta, one 
of the highest peaks, where Colonel Tennant and Lieu- 
tttant Heischcl were afterwards established. 

It was upon a mountain near Shoolor,an Indian village, 
lat. ii’ 2/ 8 ' N., long. 74° 22' 5" E. of Pans, that I fixed 
iny observatory. The instruments were forwarded from 
Cotmbatoor (at the foot of the Neilgherries) to Ootama- 
cund in ox waggons. From Ootamacund to Shoolor the 
country consisted only of mountain and forest, without 
carriage roads, and the cases had to be earned on men’s 
shoulders, the many difficulties attending which were 
happily overcome. Three days before the eclipse the 
observatory Was erected, the instrument in place and 
ready for observation. 

The observation at .Shoolor was favoured by a sky of 
wonderful purity. As I have already indicated, my plan 
was to examine the corona from the triple point of view 
of Its figure, its spectrum, and its phenomena of polari- 
sation. 

I first examined the corona in fhe telescope ; the pheno- 
menon was seen in all its splendour. The general form 
was that of a curvilinear square {cat re (.urvthgne), of which 
the outlines were irregular, but clearly defined. At its 
greatest height, the corona extended to about 14' or 16' 
from the lunar limb, and only to about half that distance 
at its narrowest parts. No diagonal was in the direction 
of the solar equator. All around the limb of the moon 
were seen trains of light which united towards the highest 
parts of the corona, and which gave to the entire pheno- 


Thera ic a railway from Madras to the Malabar ooaat. I found U 
fallow thf dirtcuoa m th« hne of tota)uy« 
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menon tfae appearance of a lutnlnout and gigsinttc dahlia, 
the centre of which was occupied by the black disc of the 
moon. 

The corona did not present any essential differences 
of structure at the point of contact and the opposite point. 
The motion of the moon did not appear to produce any 
change m the structure. These facts completely con- 
vinced me that the corona is a real object, situated beyond 
the moon, the gradual motion of which body reveals its 
various parts Having finished this investigation, I 
turned my attention to the luminous elements of the 
phenomenon. My view being yet as distinct as ever, I 
commenced by examining the specti um of the highest 
and least luminous parts of the corona I placed the 
slit of the spectroscope at a point two thirds of a radius 
from the moon’s limb {cnvuon du buni lunaire). The 
spectrum was seen much more vividly than I expected 
at that distance, a result evidently due to the luminous 
powers of the telescope and to the whole of the arrange- 
ments adopted. This spectrum was not continuous 1 
recognised at once the hydrogen lines and the green ray 
(J474).'* 

This 15 one point of the highest importance; I 
removed the slit, remaining always 111 the high regions of 
the corona ; the spectra always presented the same con- 
stitution. 

Starting from one of these positions, I descended little 
by little towards the chromosphere, examining very care- 
fully the changes which might be produced. In propor- 
tion as I approached the moon, the spectra became more 
distinct and appeared richer, but they remained similar 
to the above m general constitution. In the middle 
heights of the corona, from 3' to 6' of arc, the dark 
line I.) was seen, as well as some obscure lines in the 
green; but these are at the limit of visibility. This 
observatibn proves the presence m the corona of reflected 
solar light, but it is seen that this light is drowned in an 
abundant extraneous {^tran^bre) luminous emission. 

I then set myself to a very important observation, 
which I expected would give me the spectral relations 
between the corona and the protuberances The slit was 
adjusted so as to take m a portion of the moon, a 
protuberance, and all the height of the corona The 
spectrum of the moon was excessively pale ; it appears due 
principally to atmospheric illumination, and gives a 
valuable idea of the feeble part which our atmosphere 
can play in the phenomenon of the corona. 

The protuberance gave a very rich spectrum and one 
of great intensity , I had not time to make a detailed 
exammatioD. The mam point here is the establishment 
of the fact of the prolongation of the principal rays of 
the protuberance through all the height of the corona, 
which clearly demonstrates the existence of hydrogen in 
the latter. 

The green line ( 1474), so vivid in the spectrum of the 
corona, appeared interrupted in the spectrum of the 
protuberance— a very remarkable result. I then gave a 
few moments to establish satisfactorily the exact cor- 
respondence of the lines of the corona with the principal 
lines of hydrogen in the protuberances. 

There remained to me then only a few seconds for 
polanscopic observation.t The corona presented the 
characteristics of radial polarisation, and, it ought to 
be remarked, the maximum of effect is not observed at 
the lunar Ijnb, but at some minutes from the edge.| 

I had sedifeely finished this rapid investigation when the 
•tm leappeared. Janssen 

{To be continued^ 
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hew t afterwards made use af the hues 01 a proiuDennce •> ■ -saue 
4 To study polarisatioa, I have an excellent telescope cx,.eUenlIy a 
structed of biquartc, by M. Praimowaki. This polarhcopc, placed up 
and adjusted to the telescope, can be consulted in an wstant. 

t M Prannowskl has noted this tux in his eacellenl polariscopic obsec. 
vaitoua of the eclipia of July 17, xSSo. 


NOTES 

The subject of the Transit of Venus in 1S74 was for the 
first time officially brought before the notice of the Board of 
Visitors at the recent Visitation of the Koyal Obscivatoiy 
After a careful exposition of the matter by the Astronomer 
Koyal, and a consideration thereof by the Visitors, it was pro. 
posed and seconded by the Astronomical Professors of Cambridge 
and Oxford, that the Government be lequested to provide the 
means of organising some parties of observers 111 the .Southern 
Ocean, fn the hope that they may find some additional localities 
for observing the whole duration of the Transit of Venus In 
other language, they recommend strongly a s irt of imv/y expe- 
dition. The meteorological and climatic difficulties both Noith 
and South are extremely great the practical difficulties in the 
South are very peculiarly so , tn despite of the latter, the Board 
of Visitors were unanimous m their advice to try what best 
can be done in the sub-antarctic regions The Astro- 
nomer Royal expressed lus perfect acquiescence in the 
proposal of the Visitors , the final decision will rest wiih the 
Admiralty and the Government. In coming to this decision, it 
IS proper to add that the Board was in no degree either in- 
fluenced or assisted by certain discmsions which have taken 
place upon the subject out of doors, iheir decision would have 
been just the same whether these distus-MOils had or hid not 
taken place , and the Board came to their conclusion under a 
full knowledge of the very peculiar climatic and navigational diffi- 
culties which seem to attend on the roving expedition which they 
recommend It is, m fact, only a realisation of an old proposal 
by the Astronomer Royal himself, which seems to have been set 
aside on account of the many serious practical dilhcultici attend- 
ing It. The Astronomer Royal also proposed to organise some 
additional stations dependent on Honolulu 

Messrs Sampson Low avd Marston are ab.ut to publish 
a'vohime on the subject of Arctic Exploration, by Mr Clements 
Markham, entitled the “ Thiesliold of the Unknown Regi n.” 
It IS intended to give a full account ol all that is known of the 
line which, at present, separates the known from the unknown , 
to explam the best route by wluch the unexplored region may be 
examined , and to enumerate the important scientific results to 
be derived from Arctic exploration 

Naturai ISTS will be glad to hear that the long-talked-ol 
new buildings for the National Museum of Natuml History, at 
South Kensington, have been actually commenced, and that the 
contractors, Messrs. Baker, have arranged to comple’e them 
within three years. 

Mr. F. T. Warner, of Wmclicstei, who for some tiinu has 
been collecting materials for a Flora ol Hampshire, has kindly 
offered the use of lus collections and mateiials to Mr hiedcrick 
Townsend with the proposal that he should complete the Mora. 
Mr. Townsend has accepted the oiler, and as miidi work 
remains to be done, he invites the assistance of other botanists 
m farmshlng him with lists of plants or 111 forming these during 
the present season. The value of lists will be greatly increased 
if accompanied by specimens, and in all casts exact localities 
and dates should be given. It is proposed to divide the country 
into river-basin districts. Letters should be addressed to Shed- 
field Lodge, Fareham, but parcels to Botley Station, London 
and South Weatern Railway. Mr. Townsend will gladly pay 
jxiitage or canisge of parcels. 

Profissor Rolleston, of Oxford, is appointed to deliver 
the Harveihn Oration at the Royal College of Physiaaiis on 
June 25, at five o'clock. 

It m mmmired that Prof. Tyndall is to receive the honorary 
degree of D.C.L. from the University of Oxford during the 
•oMag Commemoration. 
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Thekg wilt be *xi election at Metgdalen College, Oxford, in 
October next, to not leas than stx Oeroyahips and one Exhibibon, 
Of the Demyshipa, one at leaat will be mathematical, one at kaat 
in yalural Science, and the rest classical. The Exhibition will ; 
be in Natural Science. The stipend of the Demyships is 95/. per 
annum, and of the Exhibition 75/, inclusive of all allowances} 
and they are tenable for five years, provided that the holder does 
not accept any appointment which m the judgment of the electors 
wiU intirfere with the completion of his University studies. The 
etaminatlon for the Mathematical and NaturalScience Demyshipa 
vnll be held In common with Merton College, at the same time 
and with the same papers. Eacli candidate will be considered 
as standing in the first place at the College at which he has put 
down his nanif, and, unless he shall give notice lo the contrary, 
will b« regarded as atamlmg at the other College also, in 
conducting the Examination for Magdalen College Demy* 
ships in Natural Science, questions will be put relating to' 
General Ihysici, to Chemistry, and to biology, including 
Human and Comparative Anatomy and Physiology, with the 
principles of the classification and distribution of Plants and 
Animats ; but a clear and exact knowledge of the principles of 
any one of the above-mentioned Sciences will be preferred to a 
more general and less accurate acquaintance with more than one. 
The Examination in Biology and Chemistry wilt be partly prac- 
tical, if necessary Candidates for Demyships in Natural 
Science and Mathematics have also lo satisfy the Electors of 
their ability to pass the ordinary Classical Fx.iminattons required 
Iiy the Uniierdty. Very superior excellence, however, in 
Natural Science or Mathematics will be allowed to compensate 
for nny deficiency which Candidates may show in the Classlcd 
part of the Examination, provided that the Candidate, if elected, 
undertake to make up this deficiency at a suliscquent period. 
The next Examination will commence on Tuesday, October 7, 
at 9 A M. Particulais relating to the examinations in the various 
■ttbjects may be obtained by applying to the senior tutor 
ThukS will be an election at Merton College, Oxford, in 
October next, to three Posunaaterslnps, value 80/ per annum, 
tenable for five yeara, or to long as the holder docs not accept 
any appointment incompatible with the full pursuance of hit 
University studies One of these Postmasterships will be 
awarded for proficiency in Mathematics, two for proficiency m 
Physical Science. In the examination for the Mathematical 
I'ostinastership, papers will be set in Algebra, Pure Geometry, 
Trigonometry, Theory of Equations, and Analytical ('lometry 
of two dimensions Candidates for this Postmasterdiip must 
not have exceeded four terms of University standing flieie u 
BO limit of age In the examination for the Physical Science 
Fostmasterships, papers will be set in Chemistry, Physics, and 
Biology; and an opportuniiv uill be given of showing n know- 
ledge of practical work in Chrniutry and Biology 'Ihel’ost- 
masterships will be given either for apecial excellence in one sub- 
ject, or for excellence m t» o of the three subjects , but no can- 
didate will be examined m more than two subjects A paper 
wtU be set in Elementary Algebra and Geometry, which, or/enr 
JiatiiiKt will be of weight m the election to the Postmasterships. 
Candidates for these Postmasterships must not have exceeded 
sU Terms of Umvenity standing There is no limit of age. 
TKe taaminsUon will commence on Tuesday, October 7, at 9 
AM., in Merton College Hall. Candidates are requued to call 
on the Watdan on the satna day between 4 and 5 P vi. The 
examination will be held in common with Magdalen College at 
the same time, and with the same papers Each candidate will 
be considered as siandlng, in the first Instsnce, at the College at 
which be has put down his name, and, unless he has given notice 
to the contrary, will be regarded as standing at the other College 
nllb. ~ 

the report on the pro;rets and condition of the Koya^ 


Gardens at Kew during the year 1872, just published by Dr. 
Hooker, It appears that the number of visitors to the gardens 
shows an increase of 6,000 over that in 1871, very nearly half 
the numbei being .Sunday visitors. Considerable additions snd 
improvements have been made during the year in various paits 
of the gardens, the Pmelura now numbers about t, 200 species 
of coniferous plants, including almost every species that can be 
grown out of doors in this climate. Seeds and living plants 
have been received from various parts of the woild, and a large 
number of parcels sent olf to our colonies and elsewhere The 
acquisitions to the Museums have been considerable, and those to 
the Herbarium quite exceptional in magnitude and importance, 
including an extremely valuable presentation by the Kev C 
New of plants collected on the Alpine rone of Kllima-njaro, the 
only hitherto visited snow-clad mountain in Equatorial Afiica ; 
2,000 Brazilian plants from M Glaziou, Director of the Botanic 
Gardens at Uio de Janeiro j and a beautiful colkctiun of Ap- 
palachian mosses from Prof Asa Gray of Cambridge, U..S 
Among llie publications issued during the last year either 
officially or by private botanists working at Ken, are the com- 
mencement of the second volume of Bentham and Hooker's 
" Genera Plantarum," the sixth volume of the “ Flora Auitrn- 
Iienvis," by Mr Bentham ; the first part of the “ Flora of 
Bntuh India,” by Dr Hooker ; several parts of Marlius’s “ Flora 
Br&siliensis ; ” CoL Grant’s account of the plants collected ivy 
Capt Speke and liimsdf in Central Africa, &c. 

Special certificates of proficiency have been taken at the 
recent examination for women of the University of London in 
the following scientific branches- — m Mathematics, by Miss 
Black and Miss Urmc ; In Chemistry and Natural Pliitosopby, by 
Miss Eaton and Miss Woovl ; in Human Physiology, by Miss 
Kilgourof the l.adies' College, Ciieltenham, the grat^imc this 
branch has been taken by a lady . and m Political Economy by 
Miss Lord and Miss Orme, 

Mr Gwvn jEtFRLYS is about to join the Chalh-n^tr at 
Madeira fur a cruise to the Cananeii, Cape de Verde Islands, 
and Bahia. 

M. P. J Van Benbden describes, in the Bulletin of th« 
Belgian Academy of Sciences, a fossil bird found in the Kupelian 
clay of Waes, in all respects similar to the existing Anas 
Manta. 

Last Saturday appeared the first number of a new French 
scientific periodical named La MatuK, The ai tides are all 
popular, and the illustrations ate plentiful and well executed . 

Dr. Leone Levi, the Consul-General for Paraguay, is arrang- 
ing a scientific commission to inquire into tlie resources of 
Paraguay The commission It to consist of botanical, agri- 
cultural, geological, mineralogtcal, and geographical surveyors. 
It is understood that the Consul-General lias m v.ew to appoint 
a French botanist, of great reputation, and a Scotch agncul- 
turist, but baa made no arrangement for the geologist and 
geographer. Dr. Levi would be glad to give information to 
anybody who might lie willing to offer his co-operation in siich a 
scientific expedition. 

Letters from Sjtdney announce the arrival ^re of the 
Italian IBgate, FWft>re/Moisf, with the naturalist D' Albertis on 
board, he having been forced to leave New Guinea by npeated 
attacks of fever His companion, OdoRrdo Beccari, well knosrn 
for the valuable collections he made between 1865 and 1868 in 
Borneo, and suheequently in N.E. Afiicas aad which art now 
in the civic museum of Genoa, has remained in New OulneU. 
Signor D^Albertls is coming overland to London, and will bring 
With him a large collection of Zootogteal Ipeelmtns. 



yme la, 1873I 


NATURE 




The second of the two paiti of Prof C J. SundevaU’s. new 
Synopsis of the Classidcation of Birds has just reached us from 
Stockholm. This important contribution to ornithological lite- 
ature, the work of so justly celebra'ed and painstaking an 
jrnithologist, will be found leplctc with suggestions as its 
author bases his mithods of anangrment on details worked out 
mostly by himself, and with a truly scientific spirit Some of 
the arrangements suggested are particularly sinking, and though 
they will probably not all hear the lest of future inquiry, yet arc 
undoubtedly basrd on characters, the importance of which has 
been too little attended to Among these peculiaiities may be 
mentioned the placing of the lloopoo with the Laiks, qui c 
away from /rmio , and the adop’ion of Strickland’s eccentric 
idea that the Pratincole is only a modified Nightjar; to say the 
least, would it not be more reasonable to call the Nightjar a 
modified Plover ? 

The correspondent of the Ntio Yoik Jfttahi at Khartoum 
writes to that journal as follows, under dale of April 30 - 
Three boats engaged in thi nory tiade armed fiom Gondokoio, 
April 7, with diiect news that Sii Samuel Ikakerand family wire 
well at Fatuka m the minlh of Februaiy The reinforcement 
of aoo men which went forward from Gondokoro reached Uakci, 
at Fatuka, February 5 It was said that with these troops 
Baker would renew his march towards the Albert Nvaiui and 
the territory of Kaberego (formoily Kamr.asi) \Vc arc hour!) 
expecting the ariival of a fleet of nineteen (joveniment vessels 
with mails, which will doub less bung full paiticulars of Baker’s 
recent movements. 

In No 14.5 of the Gaizitta tkfinale Jil iVItaha, Pio' 
Lorenzo R»pighi, director of the observatory at Campidoglio, 
gives an account of his observations of the eclipse of May 2(> 
He states timt though the maximum phase was so small as to be 
of little importance, he considered it a good oppoitumty for 
making spectroscopic time observations The method is very j 
simple, and is well known to speclroscojrists ; it need only 1 c 
said that it consists in observing accurately the moment at which 
the dark body of the moon cuts out one of the thromo. 
spheric bright lines. Pi of Respighi observed the C-linc and 
Was able to perceive the moon's approach acrois the chromo- 
sphere about one minute before first contact, which took place 
at 46° 30' from north towards the west jioint of the sun at 
8h 42m 359s Roman mean time The greatest phase occurred 
at gh. 7m when o'oj of the sun’s diameter was covereil The 
last contact was observed at 10° from the north towards west nt 
gh 31m 3'48 Roman mean time The dark moon was seen p.us5- 
ing over the chromosphere for about a mmutc after last contact 
The Sicilian expedition bad before noticed the power which the 
spectroscope gave of observing the first and last moments of 
contact before the times given In the Nautical Almanac, and 
there can be no doubt that this method is of very great value 
for time observations of eclipses and transits. Unfortunately ni 
the latter cases itws almost or quite impossible to keep the slit 
at the exact point nt which the body is expected to enter the 
solar disc on account of the difficulty In obtaming jierlcct 
adjustments of the driving clock, &t It might however lie 
possible to follow the body in transit across the sun and note the 
exact time of l#st contact. 

Wn have received the fifteenth report of the Raat Kent 
Natural History Society, containing reports of the scientific 
meetings for the year 1872, and various statistical reports. 
The society has probably never been in a more proi^ierous con- 
dition as to fands and members, the number of the latter being 
reported as log, And the reporti of the meetings show that the 
•bcicty ik in good Wbrktni tKit. t>ttHxed t* « brief bat pobited 


address by the President, Dr. Mitthinson, in which he points 
out the utility and some of the dangers of Provincial Natural 
History Societies He refers to one evil which is apt to result 
fiom the labours of such societies, an evil which has with justice 
been animadverted on from various quarters recently, viz a 
morbid mania for indiscriminate collecting, which is apt to lead 
to the txiinclion of the rarer fauna and llor.-! of a district No 
d mbt, as Hr. Mitcbinsoq says, collecting is inseparable from the 
thorough study of botany and zoology , but, as he forcibly 
remarks, no surer sign exists of a spurious puisuit of either or 
b.itli of these sciences than when rare plants are torn up, and 
ta e animals iiia le still r.ner by that selfish acqui-iHvcncas which 
j.i ses with so many for a love of science. It is the duly of 
everj Natural History Society to discourage such a practice. 

The discoreiy of another planet, No 131, is telegraphed from 


It has been lesolved by the Unit. d States' (lovernmant to 
hold an investigation into the circumstances connectid with the 
loss of the Arctic exploring ship Pohu\ and the death of her 
commander, Captain Hall 

’1 HE publication of the West Kent Natural History, Micro- 
SI opical, and Pliolograjiliic Society, is mainly occupied by two 
\ I'uable and exticmely interesting addresses by the president, Mr. 
J jenner Wtir, F L S The hrst was delivered at the annual 
meeting in February last, and consists chiefly of some careful 
observations and facts illustrating the doc rioe of evolution m 
the animal kingdom His other address was delivered at a 
'i>i//z held at the Crystal I’.alace, its subject being “The Aqua- 
iiuin and its ContenU,” Mi, Weir noticing some of the most 
remarkable facts connected with the organisation and habitt of 
the different classes of animals in the aquarium We are glad 
to sec from the Council’s report that the .Society continues 
jiiosperotts and efficient 

AuuiiioNS to the Biighton Aquarium during the past week 
—One Sturgeon {Acupiuse} stimo), from Rye Bay , Smooth 
Hounds, or Skate-toothed Sharks (Mustilus rit/gans) j loper, 
or White Hound {Gai,its cams), Gurnaids (7'ttgla lyra tt 
liiuiUa) ; Lesser Weevers ('/tachinus ztpera) , Scald Fish [Ay 
iicjossuslatcisia) , Sea Trout ( Salnto h uUa) , Surmullet {Afullus 
utnnuUlMs) , Conger F^ls Z'u/^arn) , Octojius {Octa/us 

ut/i'arss) f Lobsters (llomai ns vul^ans) , Sea Crayfish 
mints vulgans) ; Sea Cucumbers (Cunmarta pcntuiUs) , Zoo- 
phytes (Ahyomum digitalmii, Tuhulann tndinsa, Phmvbuxnchia 
pl.m) 

Thf additions to tiie Zoological Society’s Gardens during the 
past week include a Grey Ichneumon {Htrpestts gnsem) from 
India, presented by Mrs W. Simpson, an £>ed Lizard {LactUd 
iUiUata] from S. Europe, presented by Mr. T Blackmorc , a 
I oggerhead Turtle ( from the Atlantic 
Ocean, presented by Lieut N. Clark j a Rough-legged Buzzard 
( (rzAtjet/rn /qgti/Mr) from Europe, presented by Ml W Stokes ) 
a Blotched Genet (Gcnefict tigrida) from W. Africa, presented 
by Mr. A. B Worthington; two Emus {Droiiutus 
lnnelut\ firdih Aus’ralia, presented by Hon Sir A Gordon , a 
Persian Gazelle {GaiAln subgiAtuma), presented by Captain 
PhilUpe J seventeen Turtle Doves (rw /nr am Hus) and a Bor* 
baty ‘Turtle Dove ( Tkrtut nsenus), presented by Mr. Oassiot, 
Jun { two Lions [PAu leo) from Persia ; a WapatlDeer (CWfiM 
fhwi N. America, purchased 1 four Tmmpetet 
bwana (Cj^ius iucctHaeor) and a Purple Kaleeg* [Suplacamus 
/lorsf^du) hatched in the Gardens ) four Aldrovandi s Lisardk 
[PlesiMs^ Msitus) and two OceUaled hkinka tscMUmi) 
fsomiN-Wi Africa, depositadi 
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ok MUSCULAR IRRITABILITY AFTER 
SYSTEMIC bEATH* « , 

'T’HE object of the lecture wai to put forward certain facts 
■1 the author had learned on the phenomenon u( muacular 
InitabUlty after STStemtc death. He mckded in the same studjr 
certain examples in which muscular irritability has for a time 
ceasedt hut has become re developed under new conditions. Me 
thus induded the study of those states which favour the continu- 
ance of iiritability or which destroy it, and those coiditions 
which suspend it but do not destroy it. By this method of re- 
■earcji the author thinks we may proceed backwards towards 
living irritability, and may determine upon what that depends 
with more facility than by experimenting on the phenomena of 
l^tabiiity in the living animal He imagines that If he knew 
nothing of the construction of a watch, or why for a certain time 
a watw maintains us motion, and it he had nubudy to leach him 
these things, be might be better able to arrive at the fact he 
wanted by t^ing to set the motionless watch into motion than 
by interfeiing with it while it Is in motion 

llie record of experimental endeavour carried out with the 
design above explameil, included a review of itie work of twenty- 
five years The subjects brought under consideration were 
arranged as follows 

(I) The effect of col Ion muscular irritability after systemic 
death. 

(a) The effect of motor forces, mechanical, calorific, electrical. 

(3) The effect of abitracting and supplying blood. 

(4) The effect of certain chemical agents, organic and m- 
organic. 

Effects of Cold 


instance was adduced in which a youth who had been deeply 
immersed for twelve minutes in ice-cold water retained muaculer 
irritabiliiy <10 peifectly that he recovered, regained consciousness, 
and lived for a period of seven hours. 

Commencmg on the method of restora'ion of irritability, the 
author showed that a certain period of time is required before 
die Irritability is raised from a mere passive condiiion, in which 
It responds only to external stimuli, into the condition necessary 
for independent active contractility Tlie change of condition 
from the pas.ive to the active, when it does occur, is so sudden 
as to seem instantaneous at first, then it is slowly repeated Thu 
rule holds good in respect to voluntary muscles and involuntary. 
It IS specially true m regard to the heart, which organ, the author 
states, may jierform its ofhee under two distinct degrees of ten- 
sion or pressure — a low tension, m which the organ itself is re- 
duced m size, and moves almost insensibly , and a full tension, 
in which It IS of larger size, and moves with a sufliLient power 
to impel the blood so as to overcome the arterial elasticity and 
the capillary resistance 

Another fact bearing on this subject is that in rapid decline 
of muscular irritability the muscles mo-t concerned in the sup- 
port of the organic (uiictiims, namely, the heart and the muscles 
of respiration, are the last U) yield up their spontaneous jiower ; 
but when they have lost llicir power, they are the last to regain 
It To this rule there is one exception, vu , in the muscular fibre 
of the right auiicle of the bc.art 

The author then explained that the degree of cold which sus- 
pended irritability is fixed within certain measures of degree, 
from 3S'’ to jS" !■' being the most favourable degrees of exposure. 

Iffat oj Motor lorcti 


Previous to the time of John Hunter it was supposed that 
cold wta the most effective agent for destroying muscular irrita- 
bility. The effects of cold employed in vxiious ways in the 
author's experimental reseatebes were now detailed systemati- 
cally. The effect of cold in suspending the muscular iintnbilily 
of nsh, reptiles, and frogs was first described On all these 
animals it was shown that cold could be made to suspend wilh- 
OBt destroying the muscular irntabiliiy, for a long period of 
time, and that m fish, carp (on which the author had made the 

greatest numlier of — - -*-11.-.. 

could be perfected 
function. 

Passing to warm-blooded animals, the au'hor showed that tu 
the process of cooling in every aninal that has been 
suddenly deprived of life without mechanical injury, there is a 
period tn the process whe 1 general muscular irr lability may be 
made manifest. He demons'rates this fact by the aimple ex- 
periment of throwing a current of water heated to i2o‘ Fahr. 
over the arterial system of the recently dead animal. If the 
surrounduig temperature be high at the time of tins experiment, 
the operation should be performed within a few mmutet aAer 
death , but if the temperature be below freezing point, it may be 


of three bouts. In this case the mutoles generally 

irritable for seven mmutes afiet the injection of the healed 

while In the muscles of the limbs, by repeating the injection at 
intervals, the imtability was maintained for two hours 

The author drew a comparison between these experimental 
results and the phenomena of muscular itritability that have 
be«t observed m the human subject after death by cholera. The 
noYtmenta were not conscious, nor were they promoted by 
electrical excltatitm ; but the flexors and extensors belonging to 
each part in which there is movement are alternately contracted 
and relaxed as if from some internal influence. 

The influence of cold in suspending without destroying mos- 
cular irritability was further evidenced by the experiment of 
MfbJectinj; some young anunals to death by the process of drown- 
liig them in ice-cold water. It was shown that in the kitten the 
muscalar iirhabihty msy be restored to the complete re-establish- 
ment of life after a period of two hours of apparent systemic 
death, and although the mpscles when the animai is first removed 
from the water give no response to the galvanic current Thu 
same continuance, of irritability after apparent systemic death by 
drowning in ice-cold water has been observed in the human sub- 
ject, not in so determinate, but m an approximated degree. An 
* Ths Cteqaiaa lecture, by Beajaaiia Vt, Kidurdsoo, M.A, 11 . 0 ., 


Cold, by the inertia it induces, suspends, under certain con- 
ditions, but does not destroy muscular irriiabiliiy The motor 
forces, on the contrary, quitken the irritability for a brief period, 
and then completely destroy ir. Ihe mode m which all the 
motor fortes act m arresung irniabiUty is by the luducttoii of a 
contractile state, which, once established, remains permanent 
The author here relat^ his expenments on the affect of the 
different forces upon the right auncle of the heart, and reported 
as the icsuli of his observations that, while all the forces act 
ultimately alike in jiroducing permanent contraction, the me- 
chanical excitation is much slower than the calonfic , while 
electrical excitation appears to hold an intermeduite place, as if 
it were a combination of mere mechanical motion with an m- 
creased temperatuie Electrical tension may nevertheless be 
increased so as to rival heat in its immediate effect on contrac- 
tion 

The author here traced out the results of a series of short 
sharp irritations of muscle with a needle-point, and compared 
them with the effect of a blow, ihowiug that m each case 
rigidity follows, but u much slower m development when it is 
excited by the needle 

The influence ol heat m destroying irritability by fts power in 
producing permanent contraction was described from experiments 
bearing on the relation of temperature to the muscular gomraf- 
lion of different animals— frogs, pigeon-, and rabbits, It was 
shown that a relative nse in temperature la each class, a rise 
averaging la" in Fahr scale, from the natural temperature of 
the animal was the efficient fur producing permanent ngldity, 
the cause of the ultimate rigidity being coagulation oi the 
myoatne. 

The effect of electrical excitation is in the same direction, but 
IS varied accortfmg to the mode in which the excitation u per- 
formed. Discharge from the Leyden jar produces contraction, 
which 18 permanent or intermittent m accordance with the mass d 
the muscle and the intensity of the discharge. This fact was eluci- 
dated by reference to a senes of experiments with a Leyden 
battery, placed in cascade, and the effect produced by the dis- 
charge from 96 feet of surface upon animals of different lizea 
and weights, from sheep down to pigeons, as wel^as on sections 
of the bodies of the same animals immediately after death. The 
expenmeutai facu demonstrated that with an efficient discharge 
the whole muscular system of a small animal could be Axed i^ 
siantly in the rigidity of death, and that the precise position of 
the ammal at the peiiod immedutely preceding death was re- 
tained with such perfection, so sudden was toe change, that 
nothing but physical exammation by the hand could bring to the 
mind the fact that the animal had passed from life into death. 

But the same shock passed through a sheep weighing <4 

pounds produced only a temporary contraction of mnid^ 
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a&d required repetition before the rigidity was rendered per- 
mMient. 

By employing discharges of less tension it was found that 
muscles, or special tracts of muscles, in the same animal imme- 
diately after its death, could be made rigid quickly or slowly by 
variatton of the intensity of the discharge. 

The effect of the intermittent electro- magnetic current was 
next brought forward, and was shown to resemble closely that 
of the simple electrical discharge from the Leyden phial. 

Intensined it induces permanent contraction , and if it be re- 
peated even with low tension, so as to call forth contraction, it 
destroys the imtabiiity, catens paribus, more quickly than if the 
muscle had been left to itself. 

Parenthetically, the lecturer dwelt here on the common prac- 
tice, after sudden death, of endeavouring to excite the action of 
the enfeebled heart by passing through it an electrical current 
Some practitioners, said the author, have gone so far as to intro 
dace a needle into the heart itself, and to make the needle act 
as one of the conductors from a battery. Such experimentalists, 
before they undertake this operation on the human subject, 
should at least obsene the effect of the agency they are employ- 
ing on the exposed heart of an inferior animal recently and 
suddenly killed by drowning or by a narcotic vapour They 
would learn then with what infinite facility the muscular irrita- 
bility of the heart, in all its parts, is excited for a moment only 
to be permanently destroyed. They would learn that if blood 
be not passing through the muscular structure concurrently with 
their exciimg current, they could not more effectually arrest 
function than by the very method they have adopted to sus- | 
tarn It. 

The influence of the continuous current on muscular irrita- 
bility was introduced by the author, together with a special 
reference to the first experiments of Aidini on the bodies of 
malefactors who had been recently executed , and it was shown 
from Aldini’s most noted experiment how largely the phenomen.i 
of motion he induced in a dead man, and ihc recital of which 
caused so much sensation in the year 1803, was due, not to the 
galvanism but to the circumstance that the dead botiy had been 
exposed for the hour after death and before the experiments 
commenced, to the action of cold two degrees below freezing- 
point On the whole the continuous current acts on muscular 
fibre after the manner of heat If the muscle, recently dead, be 
exposed to cold, the current, when sufficient, restores for a 
limited period the irritability, and finally destroys it by inducing 
persistent contraction If the muscle, recently dead, be left at 
its natural temperature, the current simply shortens the period 
of irritability by quickening contraction 

Abstraitwn and Supply of Blood 

Under this head the author first considered the effect of ab- 
straction of blood from the living muscular fibre He showed 
that when the flow of blood was very rapid, there was invariably 
a given period of muscular excitation. In sheep killed m the 
slaughterhouse he found that this muscular excitement occurred 
at the time when the proportion of blood removed from the 
animal was equivalent to about the 320tb part of the weight of 
the animal. The increased irnlability passes rapidly into 
general convulsion without consciousness, and, as a rule, ceases 
for a lime with a temporary cessatun of further lo«s of blood. 
After this the imtabdity remains, if the bleeding be arrested 
altogether, and can be called into action by any external 
stimulus, although it is rarely spontaneously manifested when 
the vessels are left divided and open. After an interval of one 
or two minutes there is a recurrence of loss of blood, followed 
by a muscular excitement which marks the moment of systemic 
death 

The fact of the two stages of exalted muscular irritability 
during atoraction of blood is important, as indicating the two 
different tensions of muscle to which reference has already been 
made. Tlrtf first convulsive action, convulsion of syncope, 
marks a definite period, when the tension of the heart and there- 
with the whole vascular system u reduced to a degree of action 
well defined and attended with definite phenomena. The second 
excitement, convulsion of death, indicates the period when the 
passive or lower tension of the muscular power cesseS . 

A distinctian was here drawn by the author between the 
muscular conditions present during syncope and during death. 
Syncope, it was urged, means the continued action of the heart 
at a low tension, from which it can be suddenly raised into full 
tension with restoxation of the powers of Me ; death means the 


cessation of the lowest tension at which the heart can effectiveir 
work. 

It was shown that in all the cases of restored animation after 
apparent death, the condition of the heart was that of a muscle 
acting under the lower degree of tension. 

The experiments of the author for re establishing artificial 
respiration together with artificial circulation, and of these com- 
bined with electrical excitation of the nervous centres, were 
next referred to , but as they had already formed the subject 
of a paper read be.'ore the Society, they were but briefly dwelt 
upon 

of some Chemual Agents 

In this portion of his lecture the author adduced a series of 
experimental researches with various chemical substances, orga- 
nic, inorganic, and intermediate, which tend to prolong the 
period of muscular irritability by diffusion through the tissues of 
animals recently dead. These substances, whi^ suspend irri- 
tability, act m two ways. Some, like chlonde of sodium and 
other soluble saline substances, act merely by holding the coagu- 
lable fluid of the muscular tissue m a continued state of fluidity , 
oiherj seem to have a different action, and to hold the nervous 
function also m suspense. The nitrite of amyl and other mem- 
bers of the nitrite scries belong to this last-named class of agents, 
and some of the cyanogen bodies exert a similar influence. In 
experiments with nitrite of amyl on cold-blooded animals (frogs), 
the author had suspended muscular imtabtlity for a period of 
nine days, and had then seen it restcired to the extent even of 
restoration of life In one instance this restoration took place 
after the commencement of decomposition m the web of the foot 
of the animal In warm-blooded animals a senes of suspensions 
had been effected by nitrites and also by cyanogens, not for to 
long a penod, but for periods of hours, m one instance extend- 
ing to ten hours 

In the whole senes of his mquines no fact bad impressed the 
author more forcibly than this • that the muscular irritability, in 
so far as it belongs to the muscle, may be sustained for hours after 
Ihc nervous excitation which calls it into spontaneous action has 
ceased. Hereupon he infers that after death the nervous matter 
undergoes a change of condition which, tn result, is identical wtili 
(hat ctiange m muscle which we call rigor. There is evidencr, 
moreover, from some rare cases, that the final inertia of nervous 
matter may be suspended and revived, so that all the muscles 
may be reanimated. This point was elucidated by reference to 
the phenomena that bad recently been observed by Mr, Wnds- 
dale Watson, oi Newport, Monmouthshire, on a double monster, 
drawings of which were placed before the society In this in- 
stance two children were bom so attached that the separation of 
them wsis impossible Both lived equally for three hours after 
birth, and then one died and remained dead for three hours, 
while the other lived At the end of the time named the dead 
child recommenced to breathe, and showed other signs of re- 
stored muscular power , then it sank into a seemed detlh, ^t 
at intervals of about four hours moved agam , at length, taeniy- 
three hours after us first apparent death, during a fit of crying of 
the living child, it recovered sufficient power to breathe and even 
to cry, and manifested evidence of life in all its muscles, exce.it 
the heart, for twenty minutes, when il had a severe convulsio 
which closed all further motion. 

In this instance the author believed that the retention of spon- 
taneous muscular irritability depended upon the retention m the 
neivoua organism of the conditions necessary for independent 
action. lie then concluded by giving a dtscription of his re- 
searches as to the possibility of suspending nervous changes 
incident to death, so as to retain the conditions requisite for the 
communication of nervous impulse to muscular fibre 


SClENTJFrC SERIALS 
Asmalen tier Chemse und Pb.v mam, A\iie Bultf, Djnd xji , 
Heft l, May 6, 1873.— The number opens with n lo g paper l.y 
Oscar Jacobsen on the gwes of sea-wster. Aoikes of former 
rrsearenes on this subject are given In a table ihe reiulisoi 93 
anal]«es by fte author arc givm with the Iccd.tiea of c dleit o... 
These are in the North Sea and the Baltic On ihe o»i lalion of 
allantom by means of pr.tassic ferncj.nn.de, by F C h van 
Embden. The two bodies were mixed, w e mol cule of each, 
maolation, and the mixture acidulated with aictio acid. A 
crystalline ptecipUate wa< pioduccd, having the formula 
This the author regardi as the potass-um 
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ntU of th« new eoid C4N,H,04, which he propoies I *' On the effect of Fretsure on the Character of the Spectia 0 
to call allantoxanic acid Various other salts are de- Gases.” By C. H. Steam and G H Lee. 


scribed. The eeid is found to be bibasi: — On the action 
of sodlam.amaigam on dinitrohephtyhc acid, by If A. 
Kullhem. The result of the action appears to be the forma* 
tion of a monobasic acid having the formula CaHl«(.^'0,)0,. 
—On the products of the decomposition of the chlorhydiin of 
glyceric actd, by Messrs Wengo and Oleulitsh.— On a new acid 
&om aloes, by P. Weselksy The body in question was obtained 
from Socotra aloes ; its formula is, C,H,j04 when dried in the 
air, and its anhydride has the foimula The acid is 

apparently dibasic. — Dr H Sprengel communicates a paper on 
the water air-pump — On liquid carbonic anhydride, by L Csd- 
litel, IS a translation from the author's late paper in the 
Comptes A’em/us — On the addition of cyanamidc, by l>r Pi. 
Baumann, u an account of the compounds formed when this 
body is added to various others —On the combmalion of 
bromine and ether, by P. Schutzenberger, has already ap- 
peared m the tomplts JitiuUis — An examination of a 
new alkaloid, by Prof. lllasiweU. The body in question it a 
product of the oxidation of cmchonin. — On the isomers of dim- j 
trophenol, by H Iliibner and W. Schneider. — On the nature of 
sulpho and sulphonitrobibrombcnzolic acid, by H. Ilulmer and 
R. Douglas Williams - On the ijuithcsis of carbazol and on 
phenathren, by C. Graebe. — Contributions to the history of the 
orcm«, by J. Stenhouse, has already appeared m the Pioceedings , 
of the Royal Society, the present commumcation, No III of 
the senes, deals with ihe amido-derivatives of those bo lits -On 
a new method of preparing carbonic Utrabromide from biomo- 
form, by J, Habcmiann The authoi acted on bromoforin m 
the presence of potasli with bromine. Tlie mixture exposed to 
direct mnlight for 5 6 days gives a good pioducl of tetra- 
bromide In the dark, after nii exposure of three month', only 
a trace was formed The reiciion occurs as follows -- 
CIIBr, + Br, + KHO -= CUr4 + KDr + H,0 

SOCIETIES AND ACADEMIES 

Lonuon 

Royal Society, May t — "On the Condensation of a Mix- 
ture of Air and Steam upon Cold Surfaces.” By Prof. Osborne 
Reynolds 

The object of this investigation is to ascertain how far the 
pressure of a small quantity of air affects the power of a cold 
surface to condense steam. 

The conclusions which the author draws fiom the expciiiiients 
are as follows , — 

J. That a small quantity of air in steam does veiy much retard 
Its condensation upon a cold surface , that, in fact, there is no 
limit to the rate at which pure steam will condense but the 
power of the surface to carry off the heat 

2. That the rate ui condensation diminishes rapiul/, and 
nearly uniformly as the pressure of air increases ftom two to ten 
per cent that of the steam, and then less and less lajndly until 
thirty per cent is reached, after which the rate of condensation 
remains nearly constant 

4. That in consequence of this effect of air the necessary size 
of a surface-condenser for a steam-engine increases very rapidly 
with the quantity of aw allowed to be present within it. 

5 liiat by mixing au with the steam before it is used, tbe 
condensation at the surface of m cylinder may be greatly dimi- 
nished, and consequently the efficiency of the engine incrca-ed. 

6. That the maximum effect, or neailyso, will be obtamed 
when the pressure of the air is one-tcnlb that of the steam, or 
when about two cubic feet of air at the pressure of the atmo- 
sphere and the temperature 6o° F are mixed wrth each pound 
of steam. 

As this investigation was nearly completed, the author’s atten- 
tion was called to a statement by Sir W, Armstrong, to tbeeflect 
that Mr. Siemens had suggested as an explanation of the othe-wise 
nnomatous advantage of forcing air into the boiler of a steam- 
engiae, that the air may prevent, in a great measure, the con- 
densation at the surface of the cylinder It would thus seem 
that Mr. Siemens has already suggested the probability of the 
fact which is proved in this investigation. The author is not aware, 
however, that any previous experiments have been made on the 
subject, and therefore he offers these results as independent testi- 
mony of the correctness of Mr, Siemens’s views as well asof hta 
own. 


May 8. — "Contributions to the Study of tbe F.rrant Anne- 
lidas of the Older Palroozoic Rocks.” By Prof. H. Alleyns 
Nicholson, M.D., F.R S E. 

In this communication the author endeavoured to elucidate 
the abundant and obscure organic remains which are found so 
commonly in the Paijcozoic Rocks, and especially in the Silu- 
rian itrata of Britain, and which arc generally known by the 
vague and convenient names of "Fucoids,” "Annelide bur- 
rowa,” ani "Tiacks ” After expressing his opinion that the first 
step towards the stuily of these obscure fossils lay m the pro- 
visional grouping and naming of the more marked forms which 
are already known to exist, the author proceeded to divide the 
remains undei consideration into two great groups In the first 
cf these gr.iiips are those fossils which are truly the burrows of 
marine worms, as distinguished from mere trails and surface- 
tracks. home of these liurtows ( Sa'/iM/.j) are mote or less 
nearly veitical m direction as regards the strata in which they 
are found , and they are to lie looked upon os being true 
burrows ot liabiution In this section are placed the genera 
%coUthus, UiHuobths, and Ili^tiodu ma 

The second great group of Annelide remains comprises 
genuine sut face-trails or "tracks,” which of necessity ncvci 
pass below the surlace of the bed on winch they occur. 

" The .•kclion of Light on the Electiic.il Resistance of Sele' 
mum” By Lieut hale, K E. (.ommumcated by J N. Lock' 
>cr, !• R S 

'1 he following were the genei.al results of the expeninenis — 

1 Tli.it the resi lance of selenium is largi )y affected by ex- 
posure to light. 

2 I hat this effect is not [iroduced by the aclinic rays, but is 
at a maximum at, or just ojtside tlio red rays, at a place nearly 
coincident with the locus of the maximum of the heat -rays 

3 '1 hat the effect of v.arying resistances is certainly not due to 
any clninge of temperature m tbe bar of selenium 

4 'I hat the cflect produced on exposure to light is sensibly 
instantaneous, but that on cutting off tbe light the return to the 
normal resistance is not so rapid. 

It would seem lhat there exists a power in rays, nearly comci- 
denl w ith the hcat-r.xys of high imensity, of altering instantaneously 
and without ch.xiige of temperature the molecular condition of 
this purticulni clement 

_ May 15 -‘‘On Jeypoontc, a Sulph-antimomal Arsenide of 
Cobnlt ” By Major W, A Ross, K. A. Communicated by 
Frof II Miller, Foreign Sec. R S. 

" Determination of the Number of Electrostatic Units m the 
F.lectromagnelic Unit made lu the Physical Laboratory of 
(xlasgow University.” By Dogald M'Kichan, M.A 

The object of this paper is to describe experiments made at 
intcisaU from 1870 to tSyj in the Physical Laboratory of Glas- 
gow University to determine the relation between the funda- 
mental units m the two systems of absolute electrical raeasuie- 
ment, the electromagnetic and the electrostatic. A summary is 
also given of the results of simdar observations made by \V. F. 
King m 1867 and 1868 

The two systems of electrical mexsuremeot. or the units 
which they employ, are founded on the fundamental units of 
time, mass, and space applied to the observed effects of elec- 
tricity at rest and electricity m motion. The dimensions of 
quantity m the two systems are such that the ratio of the 
electromagnetic and the electrostatic unit of quantity 13 ex- 
pressible as a velocity 

This velocity, usually known as r’, vs not only of great im- 
portance m all combinations of electromagnetic and electrostatic 
action, but it is also of great scientific importance in the theory 
of the propagation of electromagnetic disturbances through a 
^electric medium it occupies a very important place m the 
development of the electromagnetic theory of light wy Professor 
Clerk Maxwell, according to whose theory this velocity v Is the 
same u the velocity of lighr. 

The first experimental determination of v was nude by Weber 
from a common electrostatic and electromagnetic measure of 
capacity. 'I he result of Weber’s experiments was that v was 
310 74 X to* centims. per second. 

Another determination was mode by Pio''. Clerk Maxwell In. 
1868, by means of a direct comparison of eUctrostalic at* 
traction with electromagnetic repulsion. His experiments gav* 
r=>288 ox lo" centims. per second. 
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The value of v given by the expeninents here described is 
893 X to* centims. per second The method employed was that 
of obtaining an absolute electrostatic and an absolute elec'ro- 
mt^etic measuieinent of the same electromotive force v is 
defined as the ratio of the units of quantity in the tiio systems , 
Ijot it follows from the definition of eleclio motive force, that 
is also the ratio of the units of elcctromo'ive force in ihe two 
systems 

The electromotive force, or the difference of potentials be- 
tween the two poles of a constant Daniell's battery, was mea- 
sured ekclrostatically by mesm of Sir WiUiam Ilmmson’s 
absolute electrometer The absolute electroinagiietic value of 
thU electromotive force was gncii by the effect of the current 
which It mamtamed m the circuit of an electrodynamoincter 
The determination of this value depended on the resistance of 
the electrodynaraometcr circuit, which was reckoned m terms of 
the’ absolute value of the Ilrilieh-Asaoeiallon standard unit of 
resistance Any correction which may hereafter lie found to be 
applicable to the atisolute value of this standani coil, os mea- 
sured at King’s College by Frofesiors Clerk Maxuell, Ualfoiir 
Stewart, and Fleeming jenkm, must be applied to the value of 

he comparisons made in 18G7 and 1868 by Mr. Kmg gave 
us the mean value of v, 284 6 x to' centmis per second I'he 
experiments made in 1870 with the new absolute electrometer 
give as the mean result 11 = 2945x10" ceniims per second 
The result of the later observations made under much more 
favourible circumstancea was «<=■ 292 4 x lo' centims per second 
The latest obseivaiions (1872) furnish the most probable 
value of V, 293 x to' centmis per second 


I ZoologicalSociety,June3. — ViscoaiuWaldeo, h RS, presi- 
dent, m the chair The secretaiy read a report on the aduiuons 
that had been made to the Society's collection duiingthe month of 
May The following, among other objects, was exhibited — 
The figure of u supjrosed new species ot C AeU ima from tin 
Burnell River, Queensland — A letter was read from Dr George 
Bennett, h Z S , relcrrmg to the supposed existence of a species 
of Tree Kangaroo (DnulroUigus) ui Northern Queensland, some 
such animal being apparently well known to the blacks of Card- 
well.— A memoir was read by the Viscount Walden on the 
birds of the Philippine Arclnpelago, founded mainly on the re- 
cent collections o( Dr. A. B. Meyer, but containing a complete I 
account of all the known sjiecies of Philippine birds, ami re- 
marks on their gcogiaphical range The total number of known 
Pliilippiue species was cstunated at 215, but a laige iiumbrr of 
Ihe islands icmained unexplored — A {inpci was read by Sir j 
Victor Brooke, Bait, F.Z S , on the antelopes of the genus 
CatelUx, of which 20 species or “persistent modifications,” as 1 
the author preferred to call them, were recognisable .Sir Victor 
Biooke entered at full length into the questions connected w !th 
the present geographical distiibution of the gT'oup, and its sup- 
posed descent from pliocene and miocene forms.— Mr. A If 
Gairod read a paper on the {iterylosis and on some points in the 
anatomy of the Gu&charo (Steatomxs caripenxix)a.xiA showed that 
this singular bird must be constituted a family per se, related 111 
some respects to the Caprimulgidse and their allied forms, and 
in other respects Vo the Owls (itrigts), 

Chemical^ Society, June 3 — Dr. (Jdling, !■ R S , president, 
in the chair — bix conimunicaiions were read before the socie y, 
the first being “ On the dioxides of calcium and sttonlmm,” by 
Sir John Conroy, Bart , in winch the author gave the 
method of preparation and proi eities of these sul stances — Jlr 
■J. Wells then described anew form of ocone generator which 
gives abundance of ozore and has the advantage of being easily 
constructed and not liable to be broken. — The oihct papers, 
which contained but little of general interest, were entitled “ (Jn 
the behaviour of acetamide with sodivun alcohol,” by W N 
Hartley ; “ On iodine nionochloride,” by J. B Honnay , “ Dn 
I riferrous phosphide,” by Dr R .Schenk , and “ On sulphur bro 
mide,'' by J B Hannay. 

Anthropological Institute, June 3 —Prof. Busk, F R S , 
president, lo the chair. — The president exhibited and described 
a new apparatus for measuring, w Uli case and accuracy, the 
cubic capacity of skulls. Prof. Kolleston, while approving 
generally the method of Prof. Busk, differed wnlh hina m the 
nature of the material to be employed ; he thought that sand 
•was objecUonable as being subject to liygrometnc vaiiation ffam 
which rape-seed was entirely Iree —Prof. Robinson exlubited a 
remarkable bronze sword found in the bed of the Charweli, 


Oxfordshire, '» bronze spear from Speen, near Newbury, and 
other implements of bronze and stone. — The president exhibited 
a serif* of stone implements from the Island of St Vincent, 
West Indies, and M^r. A W. Franks exhibited a bow and 
poisoned arrows lately used by the Modoc Indians, and found 
in Captain Jack’s stronghold m the lava beds of Siskiyon 
( ounty, California — The Rev Dunbar I. Heath contributed 
Notes on a Mural Inscription, in large Samaritan characters, 
from Gaza, and claimed for it a higher antiquity than the date 
of the Moabite Stone— Mr H Iloworth read a paper entitled, 
“ Strictures on Darwinism, part II , the F.xtinction of Types ” 
The substitution of species involved two factors ; 1st, the 
extinction of certain types ; 2nd, the introduction of certain 
others. The paper dealt with the former factor only. Pre- 
Darwinian naturalists, and some of those who now oppose 
Darwin, have agieed that species become extinct tlirough the 
operation of causes, such as climatic change, &c., acting a»extia 
and operating upon whole classes at once from without Mr 
Darwin has argued, on the other hand, that this extinction has 
arisen from the mutual struggles of individuals by which a 
certain strong and vigorous type has licen evolved, and a certain 
weak and decrepit type extinguished ; the difference between 
the two theories being that one relics upon external, the other 
upon internal causes for the explanation of the extinction of 
certain types In the present pajicr the author examined the 
problem and attempted to show that the old view was the 
correct one. The paper passed in review the various elements 
that have gone to destroy types of life, changes in physical 
geography, changes in climate, epidemics, &c., and showed how 
the evidence of all of these supported the old view that extinc> 
lion of type is the result of external lnfIucnce^ and not, as Mr 
D.'itwin contends, of an internal struggle for existence. Prof 
Rolleston, Mr. Boyd Dawkins, and the president, combated the 
criticisms of the author. 

Royal Microscopical Society, June 4— Clias. Brooke, 
h R S , president, m the chair. '1 he secretary read a paper by 
Mr p Kitton, of Norwich, descriptive of a new species of 
with remarks on eiulacodmus foimomt, OxnphahptUa 
..tucolor. Sec, collected in Peru by Captain Perry, of Liverpool} 
the paper was ill isfrated by specimens exhibited m the room. 

A jiaper was also read by Mr J Stephenson, on the appear- 
inccsof the mnei and outer layers of Coxctnudxsrut when ex- 
amined m bisulphide of carbon and m air, in which the author 
pointed out the different efiecis obtained by mounting the diatoms 
m media of different rcfrangibility, and showed the value of such 
comparisons m determining the nature of the markings, as well 
as the general structure The paper was illustrated by a number 
of very carefully executed drawings by Mr. Charles Stewart, and 
by specimens exhibiteil under the microscope The iheetings of 
the society were adjourned until October. 

Bkrun 

German Chemical Society, May 26 —A W Hofmann m 
the chair. Dr Seligsohn inveslig.ating the origin of the oxalates 
deposited in the human body, has found that oxamide can be 
transformed into urea by ozone, and thinks thereibre that 
oxamide it an uitermcdiaie product of digestion between the 
higher compounds of carbon and urea — Dr. Rudorll has found 
^ that saturated solutions of chloride of ammonium and nitrate of 
! potassium are not influenced In their composition by adding 
cither of these salts, while saturated solutions of nitrate of ammo- 
nium and chloride of potassium are changed m their composi- 
tion by adding either one or the other to these solutions In 
the same way behave most salts, so that the solution of one 
couple IS influenced, while the other couple remains unchanged 
But when K,S04 and NH4 NO, are dissolved to saturation, this 
solution IS inllucnced in the way desenbed, and solutions of the 
opposite couple show likewise the alteration mentioned These 
ebangea were proved by analyses and by determination of the 
changes of temperatures occurring, belf-evidcnt conclusions 
offer with regard to the old question, if two salts m solution 
leprcsenttwo or four different cempounda.— C Buik spoke on the 
manufactuie of arsenic acid from fuchiine-residues , by subli- 
mation, as used in Elberfeld. The same chemist described a 
simple apparatus replacing spring damps m volumetric 
analysis. It consists of a piece of glass-iod inserted into 
an il^uirubber tube. By pressing it eandoi^y drop 
after drop can be let out of the burette. -*-J. Grosshaus 
continneo 1^ speculaUon - on the nature of chemical el^ 
menti.— H. VoS* existence of whnt Becquerel called 
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“rayonj conlmu.iteurs.” lie explain* the fuel that photo- 
graphic negatwei, exi>ottd for a few second* to chemital light, 
and then to the red and yellow part of the spectrum, are acted 
upon by these rays, by admitting that during the first exposure 
Chloride of silver is reduced only to the state of sub-chloride, 
which in Us turn is acted upon by yellow light, and thus reduced 
to the metallic slate This explanation appear* the more 
probable, as iodide and bromide of silver do not exhibit the 
same property, lodme and bromine forming but one compound 
With silver — Jubus 1 homsen reported on the amount of heat 
yielded by mixing nitric aciil and water The result of his ex- 
periments he sums up as follows A diluted nitnc or sulphuric 
acid, when further diluted with the same quantity of water it 
already contaius, will yield the smallest amount of heat, when 
the molecular heat of the acid Is equal to that of the water 
which is contained in it —Henry Armstrong sent a summary of 
his researches on isomeric derivatives of phenole, most of which 
arc familiar to the English public — I leinrich Baumhauer pub- 
lish^ some remarks on the natural system of chemical elements, 
and the relations between atomic and specific weights — 
F Birlsteiii and A Kullberg have found that a-rlinitro-naphlha- 
line treated with a mixture of nitric and sulphuric acids yields a 
new 7-lnnitrc na|ihtlnline fusing at 147°, while fuming nitric 
acid produces only the ordinary a-irinitro naphthaline — E. 
Muldei ob allied a yellow colid combination by precipitating 
cyanam.de with nitrate of silver Its compo-iiion, I N.iVg,, 
leads the author to supiiose eyanamide to be constituted accord- 
ing to the formula C(NH), of carUodnmide. — R Siemens sub 
muted sulfo-acetic acul to the action of pcrchloiidcof phosphorus 
lu order to investigate the chloride thus obtained as well ns its 

CHCl - SO^CI 

reduction To the former he gives the formula | 

COCl 

to the compound rbtained fioni it by the action of tin and hydro- 
chloric acid, the foinuila of tluo-glycollic acid 

CH . SH f-TT c, 1 

I forming the lead-salt r rs“ o 1 I’b 

CO Oil CO.OI 

The chloride is dccomooscd by water into the body formerly 
described by Kolba under the name of trichlor-melhyl sutler- 
chloiide, CCl,. SO CL 

Paris 

Academy of Sciences, June a. — M. de Quatrefages, 
ocesidenl, in the chan — The president announced the death of 
M de Vcrneuil, memht hbrt, which occurred at Pans, May 29 
— M de Chevreiil communicated the principal results of his 
lesearchcs on avic acid, which will shortly be published The 
president piesentcdthe first part of the work on the crania of the 
numm race upon which he and l)r Harayare engaged — ^Tne 


acid, and the sulphate, if present, remains insoluble.— On the 
action of nitric acid on plumbic chromate, by the same author — 
On a base Isomcnc with piperidin, and on the nitrated deriva- 
tives of the hydrocarbons of the formula C,mHom, by M. H. 
Gal — On the molecular rotation of gases, by M. Hinrichs.— 
Experimental researches on the pathogeny of infarctus, &c., by 
M V, Feltz — Observations on a recent note, by M. Rabuteau, 
relative to the toxic properties of the iodides of tetramnhylam- 
momum and (etramylammonutm, by Messrs A. Brown and 
Th. Fraser — Oeneial results of the analysis of the Geyser ^ring* 
of the island of San Miguel, Azores, by M. Fouqud Dunng 
the meeting an election to the place m the Mechanical section 
left vacant by the decease of M Ch Pupin, was held with the 
following results — M Resil, 31 votes, M. Bresse, 17; M. 
Boussine^q, 3, M Ilaton de la Goiipillicie and M, Maurice 
Levy, 1 each. M. Resal was accordingly declared duly elected. 


DIARy 

THURSDAY, luNi 
Royal Socihtv, at 4 — FLction of Fellows 
Socicrv Of Antiouarira, at 8 w — What P.vi 
really ol the lime of Sc Hush of t.reni 


Mathrmatical Socierv, at 8 —Some general Theorema rehting to Vil rt- 
tionr Hull J \V Striiit — Intanant coiiditioiit ol thiee niij four c n- 
ciirrciice ol three Como I J Woliccr —Locut of the point ol concojtno 
of ungento to -an epicycloid inclined to each other at a con-nni anal , . 
I’rof Wolwenhohae 

/■RW-tY, Just 13 

Ass RONOMlCAC Socil* 1 %, at 8 

OtlRkKTT Cctm, At 8 

Horikoi iukai Socihiv, at 3 — Lecitire 

bociKTv or Arts, at la —Purchase ol Railways hy ihe State ; Wm G.tlt 
S HURDAY, JUNB M 

Koval Botanic Sociarv, at 3 45 

MONDAY, June z6 

Asiatic Sociktv, at 3 

TUESDAY, June 17 

AHTHHoroi OOICAI, Instii UT*, at 8— Ihe Aiiiiis Licut S C UolLiinl, 


Si ATtSTlCAC SOCIRTV, at 7 45 

^ WEDNESDAY, ivm ti 

Mbtrorolooical SociBTV, at 7 —On some RcsultH ofl emperatiire Obser- 
vations at rjurh.im John J Plummer -On ihe Melaerulogy uf New 
Zealand, 1873 C R Marten - On the Climaic o( Vnncouier Island . 
Koberi 11 Vott, F R S — Meleorolcgicai Obscrtalions at Zi Ka Wei, 
near Shanghai Rev A M Colombel and Ret S J Perry — Notesontho 
Connection between Colliery Kxplosioiis and Weather R H 
F R S , and Wm (.alloway — Ain.ual General Meeting 


humm race upon which he and l)r Harayare engaged — ^Tiie 
following papers were read Note accompanying the presenta- 
tion of a wotk on cellular anaiomy and physiology, by M Cb 
Robin,— On ihe transit of V'enusin 1882, by M. f’liiscu* — Trial, 
during ail eclipse of llie suii, of the new spectroscopic method 
proinncd li r the observanon of the next transit of\enus by 
Father Secchi The method consi.ts 111 placing a iliieci vision 
system of prisms before the slit of the spectroscope, and then 
ob crving the inlerruption ol the chromosphere by the oaiklwdy. 
The au'tior compares observations by his method wi'b those 
of I’rof Respighi, published m the OazNla Offiiuile, No 145. 
Rtspiglii saw the approach of the moon 2I ysecs, before Secchi, 
but .‘sicchi saw itic last contact 12 3 secs licfore Respighi The 
Rev hailur thrrcloie suggests the use of the ordinaiy method 
(that used by Kespighi) for first contact, and of his own for last 
— \ study of ihe action of the priiicmal derivatives of amylic 
alcohol on polaristd light, by M.\i Pierre and Puchoi — t>e- 
veioiimeni of the Ireshwater algae of the genus 
muot, alternate gentraiioi, Second note, by M Sirod.il — On 
the nature and treatment ol cir tumors (eicilhns), by M Bou- 
chut — On J/yloiN^ niniDtticentis, \>j Nl A Bavay — Hneumeuts 
relating to the short period Comet n, 1867, by Mr. Jlmd, 
M hlephan, MM. Paul and Prosper Henry, M. Andrd, 

and M Baillaud. Communicated by M. l>e Vetrier, 

Piscovcry of a new small planet by Mr. J. Henry, at 
Washington, USA — IHsplacement ol a body sul.ncted 
to f .ur conditions liy M Ribaucour —On the actum of 
theeleciiK fluid on flAnies, liquids, and powders, second iioie, 
by M VtyrsneuI —On llie deiestion and estimation ol plumbic 
snlpl.ile 111 t'le lead chrouia'ts of commerce, by .M iJuvillter. 
T If auihoi ad I- '.line iciii and alcohol, ihc ihronialc is then 
r dULCd, the lead and cromic oxide are dissolved by the nunc 


Linnbah hociKTV, at 8 

Chemical SiHiFTy. at 8— On the Influence of Pressure upon Fcnn..nla 
lion Part II Kuracs Brown — Researches on the Actum of the Gopptr- 
Zinc Coujile on Ora, line Bodies, III , and on Normal and Iso-Propyl 
Iodides Hr J H Glidsionc and A Inbe —On Cymeaes from different 
601 roes opticslly cou-iUcred Ur I H Gladstone —On ihc Action of 
Ilromuic on Alunrme W H Perkin — Oil some Ilcrnmpositions and 
Uxid .lion Products of Moiphiiie and Codeine Derivatives G L Mayer 
and Dr C R A Wiiaht — On tlie Ueromposition of Incalcic Phosphsle 
hy Water R W triiiigton — O i a new Icllunuin Mineral, with Notes on 
a SysfcniAtic Mincrnlosical NomcnclALure I h Hatmsy — Communica- 
tions from the Laboratory of the London Institunun, No Xll , -On New 
Derivatives of Crcsol Dr fj fc, Armslronfi and C L Field 


Lbttkks roTiiK toiroa — 

Jaraniar in Bruvm — Rev Canon Kingsckv , . , , 

The Use o' Wires to correcting Echo Rev R S Grpgo . 
Ferlilisation of the Wild Pansy —W E Haltt , 

Ferulisauon of Orchids — W A Fokiibs . . . 

Ground Ivy . . - . . : 

Had &orni — E J Lowf, F R b . 

Thorhu tcac I »n ITV RnDK Lkcturr at Camouioce, II By Prof 
PG lAir, FRSE (BrM/Pi.isrromi) . ' , 

Thr Law or SroKMS DRVReorEn, 1 By Piof. T 1) Maorv (1/7/4 


On Mueculak iRKirABicirv aftek System c Dkith Croohian ' 
LacTuHa By Dr B W Riciiakuson, F R 8 . . , , 
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yERI-: UfAJl HOEROX* 

11 . 

T T IS now time to pass to the p.irticular incident which 
has immortalised the name of Horrox, his observa- 
tion of the transit of Venus over the sun’s disc on 
November 24, 1639 (Ob) It would have been sufficient 
for his renown to have been the first witness of the 
phenomenon, but he had in addition the honour of 
supplying an omission of Kepler’s, who had indeed pre- 
dicted the ir.anstt of ifiji, but had failed to point out the 
occurrence of another eight years subsequently The 
transit of 1631 had not been observed owing to its 
occurrence at night, and that of 1639 had been foreseen 
by no one save Iforrox, and was watched by no one but 
himself and his friend Crabtree, whom he apprised of the 
forthcoming event in a letter dated on the October 26 
previous 

We borrow M r, Whatton's account of the observation 
(“ Life of Jeremiah Horrox," pp. 41—46). 

“ After having delibewted on the best method of making 
the observation, he determined to admit the sun’s image 
into a dark room, through a telescope properly adjusted 
for the purpose, instead of receiving it through a hole m 
the shutter merely, as recommended b> Kepler, He 
considered that by the latter method the delineation 
would not be so perfect, unless it were taken at a greater 
distance from the aperture than the narrowness of his 
apartment would allow , neither was it likely that the 
diameter of Venus would be so well defined , whereas his 
telescope, through which he had often observed the solar 
spots, would enable him to ascertain the diameter of the 
planet, and to divide the sun’s limb with considerable 
accuracy. Accordingly, having described a circle of 
about six inches diameter upon a piece of paper, he 
divided Its circumference into 360°, and its diameter into 
120 equal parts . When the proper time c.ame, he 
adjusted his apparatus so ttiat the image of the sun 
should be transmuted perpendicularly to the paper, and 
exactly fill the circle he had described From his own 
calculations he had no reason to expect that the transit 
would take place, at the earliest, before three o’clock in 
the afternoon of the 24th, but as it appeared from the 
tables of others that it might occur somewhat soonei, m 
order to avoid the chance of disappointment, he began to 
observe about mid-day on the 23rd. Having continued 
to watch with unremitting care for upwards of four-and- 
twentv hours, excepting during certain intervals of the 
next flay when, as he tells us, he was called away by 
business of the highest importance, which could not with 
propriety be neglected, he was at length rewarded for his 
anxiety and trouble by seeing a large dark round spot 
enter upon the disc of light ” 

The “ business of the highest importance ” was un- 
doubtedly divine service, the tfansit having taken place 
on a Sunday. Most modern astronomers of Horrox's 
profession would, no doubt, have considered the 
claims of science paramount on an occasion like this. 
Horrox, in accordance with the feeling of his day, judged 
Otherwise, and when all the circumstances of the case are 
taken into account, his sacrifice on behalf of what he 
esteemed a higher duty, must be regarded as an act of 
extraordinary heroism. He had, it is true, almost con- 
vinced himself that the transit could not occur until the 
nftenMoni but even this anticipation was a proof of 

* Continued from p, 117. 
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courageous reliance on his own judgment, being founded 
on his correction of Kepler’s Rudolphme tables, according 
to the data supplied by which it should have occurred at 
8 8 am. The phenomenon was also observed by Crabtree, 
but less perfectly, owing to the cloudy state of the atmo- 
sphere at Manchester. A letter from Crabtree on the 
subject to another north-country astronomer, Gascoigne, 
contains the remarkable expression, “ I do believe there 
are as rare inventions as Galileo’s telescope yet undis- 
covered ” 

Horrox did not remain at Hoole much above six months 
after this great achievement In July, 1640, we find him 
again at Toxteth, which he never afterwards left. He 
must, accordingly, have resigned his curacy, on what 
account is unknown, as is also the precise nature of his 
subsequent avocations. We only gather from his corre- 
spondence that his affairs were m a very unsettled 
state, that the duration of his stay at Toxteth was 
uncertain, and that he was continually called from home. 
From his complaints of the impossibility of prosecuting 
his astronomical researches, one would almost surmise 
that his occupation was nocturnal, especially as he found 
time for the observations on the tides already referred to. 
His sustained enthusiasm for astronomy, as well as the 
generosity of his temper, is touchingly shown m a letter 
congratulating his friend Crabtree on the success of some 
observations reported by him “ Your letter alone,” he 
says, “ has enough and more than enough to transport 
beyond all bounds a soul more master of itself than mine. 
My emotion and gladness are such as you will more easily 
understand than I express” After several postpone- 
ments, he eventually fixes January 4, 1641, lor a visit to 
Broughton, but the mtention was frustrated by his sudden 
death on the morning of the preceding day. We learn 
this from an endorsement by Crabtree, who gives no 
particulars respecting the cause of death, and who him- 
self, according to Dr. Wallis, only survived his friend for 
an extremely short period. 

We are indebted to Crabtree for the preserva- 
tion of Horrox’s extant papers, those only having 
escaped destruction which were obtained by him 
after the writer’s death Of the remainder, part 
were destroyed during the Civil Wars ; part carried 
to Ireland by Horrox’s brother Jonas, who appears 
to have shared his scientific tastes, and there lost ; 
another portion, after having aided in the compilation of 
Jeremiah Sbakerley's astronomical tables, was destroyed 
in the great fire of 1666. Crabtree’s MS.S., happily 
including the autograph of the “Venus in Sole visa,” were 
purchased after his death by Dr Worthington, of Emma- 
nuel College, subsequently Vicar of Hackney, and a copy 
of the “ Venus,” lent by him to the astronomer Hartkl^ 
having found its way into the hands of Hevelius, was 
published by the latter in 1662. The Royal Society, just 
instituted in England, immediately took cogniaance of 
the remainder of the MSS., and having obtained these 
from pr. Worthington, placed them in the bands of Dr. 
WfUi^ Professor of Geometry at Oxford, whose Latin 
tKSlisl^n was ultimately published in 1674. By a 
arrangement of his materials he was enaWed to 
dj^t these into a perfect treatise, to which he gave the 
ti!^ of “Astronomia Kepleriana Defense et Promota. = 
To this he adde d a translation of the scientific portion of 
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Horrox’s letters to Crabtree, to which we are indebted for 
most of our scanty biopraphiual information. An inspec- 
tion of the originals, should these have been preserved 
would probably contribute much to clear up doubtful 
points, and to complete our conception of Horrox’s in- 
tellectual character The mam outlines of the Utter, 
however, arc sufficiently apparent. They comprise a 
marvellous patience and persistency, combined with wide- 
reaching activity, a phtlosophical faculty foi general- 
isation, ambition, enthusiasm, and self-confidcnce The 
versatility of hts attainments is .attested by the com- 
position of his “Venus” in Latin, by the quotations in 
his letters from Horace and Juvenal, and by his rcfcience 
to Raleigh’s “ History of the World ” Of his restless 
energy and fertility of resource \vc have proof in the 
promptitude with which, when debarred from his favour- 
ite pursuit, he turns to the investigation of the tides His 
grasp of general principles is displayed, among other 
passages, by a remarkable one in which he speaks of the 
possibility of illustrating the elliptic orints of the planets 
by terrestnal analogies “ To which method of confirm- 
ation Kepler is always partial, and most justly, inasmuch 
as Nature throughout the universe is One, and the 
general harmony of creation causes the lesser things to 
be examples of the greater, as the revolution of the moon 
around the earth is an emblem or imitation of that of the 
stars around the sun ” Wc have already had occasion to 
appreciate his enthusiasm , and the self-reluncc usually 
associated with enthusiasm is powerfully evinced m 
another letter exhorting Crabtree to undertake, in con- 
junction with him, the prepaiation of a new set of 
astronomical tables Fiuin some expressions in this 
It may be conjectured that he felt butt at the ignorant 
comments of his neighbours, and his rescniment 
against his false guide Lansberg, which occasionally 
transgresses the limits of what would be considered 
courtesy at the present day, is another indication of 
a sensitive spirit. When we add to these traits the 
self-denial manifested on occasion of the transit, and tn 
the temporary renunciation of his astronomical re- 
searches in deference to the claims, as seems probable, of 
his family, we must lecogmsc in Horrox no mere man of 
science, but a distinct individuality of singular force and 
attractiveness His precise place m the scientific world 
must be left to astronomers to determine , it requires, 
however, no special knowledge of the science to appre- 
hend that the obscure youth who, under every disadvan- 
tage, was able to correct Kepler, might, if only he could 
have continued at Cambridge, very probably have rivalled 
him. In him England lost the promise of an astronomer 
of the first class, which loss, like many a similar one, 
would have remained absolutely unknown, but for the 
fortunate conjunction of his name with a phenomenon of 
regular recurrence and universal mteiest. If the com- 
memoration of his great achievement cannot be equally 
universal, it should at least transcend merely local limits 
Local patriotism has done its part well , an appropriate 
memorial has been erected in the church at Hoole, and 
we are exceedingly indebted to Mr. Whatton for his in- 
telligent memoir and valuable translation of the “ Venus 
m Sole visa ” More, however, is demanded, and it would 
refund to the credit of Horrox’s countrymen if, on the 
December day of 1874, when English watchers scan the 


skies of another hemisphere for the transit of Venus, 
Englishmen at home were found dedicating a national 
monument to the first observer of the phenomenon m 
this. 


GOA’S ‘'PHIUPriNE ISLANDS” 
Jteisentu dill Philtppineii,vonY Jagor Mit zahlreichen 
Abbtldungen und einer Karte (Berlin Weidmannsche 
Buchhandlung 1873.) 

T he increasing impoitance which the Philippines are 
assuming m both English and American com- 
merce, the comparative insufficiency of the informa- 
tion we possess concerning them, and the beauty and 
produi tivencss of neaily the whole region, amply jus- 
tify the ardour with which the author of this volume 
has devoted himself to a thorougli explor.vtion of the 
group, and an exhaustive study of every feature of 
interest appertaining to its component islands and 
their population. In this very interesting and accept- 
able woik he has given to the world the results of his 
observation and inquiries, and of these it may be said 
that, while in point of extent and variety they are suffi- 
ciently comprehensive to embrace witliin their limits 
every subiect of interest or of pr.ictical importance to 
which we should expect to find a place assigned m a book 
of tnvels having any pretensions to completeness, they 
bear the evident impress of the patient, laborious re- 
search, and the careful examination and weighing of 
facts, for which his countrymen are famous. 

M Jagor can hardly be said to be a lecent traveller in 
these islands His journey through them was made m 
the years 1859 and i860, but unforeseen circumstances 
put a sudden stop to it , and though fully intending to 
resume it at a later day, that purpose has not yet been 
accomplished Although it must be admitted, therefore, 
that his work does not make its appearance with all that 
absolute freshness about it to which we are accustomed 
■ in these days of ocean steam-navigation, the apparently 
long interval which has elapsed since his visit has been 
profitably turned to account by him in the careful study 
of an immense mass of materials accumulated by himself 
during his stay, or which he obtained through the .Spanish 
\ Colonial Minister, or found m the great national libraries 
of London and Berlin, including a few bulky monkish 
chronicles, the perusal of which last was a work both 
long and tedious In the vast labour incident to the 
extraction from these various sources of their most im- 
portant and most interesting details, he has been sus- 
tained by a conviction that his subject was worthy of It. 
He has felt, as he tells us, that few countries in the whole 
world are so little known or so seldom visited as the 
Philippines, while none present more agreeable attrac- 
tions for the traveller, or have been more profusely 
endowed by the hand of Nature, or contain a larger 
store of neglected treasure for the natural historian. 
So strong and so abiding is his faith on this last point, 
he gravely assures hts readers, that even poor travellers 
would amply cover the cost of their journey by the sale 
of their collections Without going so far as to endorse 
this suggestion in its full and entire significance, it is 
nevertheless true that the descriptions here given con- 
stitute, in the aggregate, a picture of marvellous natural 
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wealth, of which it is On many accounts desirable that | 
modern enterprise should have full and trustworthy in- j 
formation. ! 

The travels recorded in this volume extended through 1 
the greater portion, certainly the most important and inter- | 
esting, of the Spanish Philippines. Manila was the starting 1 
point. The author first made a short excursion north- , 
wards, thence into the province of Bulacan, and returning 
to Manila ascended the river Pasig, at the mouth of 
which It stands, to the gre.at lake of Bay, crossing which 
he made several journeys into the province of Laguna. 
Returning thence to Manila, he crossed its magnificent 
bay, spacious enough to hold all the navies of the world, 
and proceeding by sea along the deeply indented southern 
coast of the great island of Luzon, and traversing the 
Straits of San Bernardino, landed at Albay, the chief 
town of the large insular province of the same name. 
From this point he made an excursion into the extreme 
southern districts of the island, visiting the great volcano 
of Balusan on his way, and returning to Albay, started 
thence in a north-westerly direction on a journey through 
southern Camarines. On this journey many natural 
leatures of the highest interest engaged his attention, and 
notably the great volcanoes of Mayon and Yriga, the 
ILiteo Lake, and the remarkable siliceous wells near 
I'lbi, with the great flat cones called the “ white ” and the 
“red,” between which they he— the whole of this district 
presenting one of the finest examples of calcareous de- 
positions, in various states of advancement, m the whole 
world, Returning westwards to his mam route, he 
reached Meroce Cacercs, nc.ar the confines of northern 
and southern Camarines, and from this point iii.idc a 
considerable digression eastwards, for the purpose of 
visiting the vast volcano Ysarog, of which, and of the 
inhabitants of the region, he has given a full and highly 
interesting description Again returning to his main 
route, he arrived at Cabusao on the Bay of San Miguel, 
and from this point, partly by land and partly by coasting, 
he explored about forty miles of the eastern coast of this 
portion of North Camarines, making occasional journeys 
inland where the prospect of reward seemed to invite at- 
tention. Returning to Albay, he embaiked at that place 
for the next important island in this remarkable archipe- 
lago, Samar. There he landed at the north-eastern point, 
and crossing in a south-westerly direction to its western 
coast, coasted some twenty or thirty miles southwards to 
Carthalogan. From this place he traversed the centre 
of the island, and descending the river Ulut, reached the 
eastern side, He next coasted to its south-e.astcrn 
extiemity, and thence returned westwards, landing 
at Tacloban, the chief town of the closely adjacent 
island of Leyte, on which he made a journey many miles 
to the south He then traversed the narrow Straits of 
San Francisco, which separate Samar and Leyte, visiting 
the ancient rock sepulchres in which the inhabitants of 
Bisay and some other localities interred the remains of 
their heroes and their elders. Continuing his return 
journey by sea, he again reached Manila, after having 
visited some minor islands, and obtamed interesting ir- 
formation relative to them. 

It would be vaiit to attempt, within the narrbw limits of 
space available for our present purpose, anything like a 
aabstaaUal account o( the innumerable matters of interest, 


with which M. lager’s book deals. The mere enumera- 
tion of them would very considerably extend the pro- 
portions of an ordinary review, and there arc many, very 
many, which present attractions of the highest order for 
the geographer, the geologist, the ethnologist, the natura- 
list, and others who interest themselves in certain special 
branches of modern science. All that can be done is to 
indicate a few of the more striking portions of the work, 
by which its ch.aracter and completeness may be judged 
of, referring to the work itself — which we venture to think 
would well repay translation— those specially interested 
in Its subject. 

In his first chaptei, the author makes some re- 
marks on the situations of the group, and desenbesa 
few amusing circumstances which resulted from the 
Ignorance of Magellan and his followers, of the differ- 
ence of time depending upon difference of longitude. 
Such was the injudicious commercial policy of the 
Spaniards m those dependencies, that the intercourse 
between them and the Mother Country “was limited to 
the conveyance of officials and ecclesiastics, and their 
ordinary necessaries— provisions, wine, and other beve- 
rages (Caldos), and, .1 few French romances excepted, 
some very dull books— histones of Saints and other 
similar matters.” As regards the aspect of Manila, 
despite the glowing descriptions of it giien by many 
travellers, the author expciienced considerable disap. 
pointment ; his first impressions being received at a 
most unfavourable moment, since he handed towards the 
close of the dry season The account he gives of the 
state of society m Manila and its suburbs is anything 
but inviting “ Life in the city proper can scarcely be 
.igreeable pride, envy, place-hunting, castc-hatred, are 
the order of the day. The Spaniards deem themselves 
superior to their Creoles, who, m their turn, reproach 
them with coming to the colony only to eat iheir fill. 
The same hatred and the same grudge exist between the 
whites and the half-castes ” It appears that cock-fight- 
ing IS the great pastime of the population. The social, 
political, and commerci.il condition of the colony is fully 
developed in the tirsl foul chapters of the book, and in 
connection with this part of the subject the author ven- 
tures on a few reflections on the future of the Philippines. 
He says • — “ Now that the E.astern shores of the Pacific 
are at length becoming populated, and with unparalleled 
rapidity are advancing towards their great future, the 
Philippines can no longer remain in the exclusion which 
has hitherto been their lot , because, for the western 
coast of America, there is certainly no tropical Asiatic 
country so favourably situated j while as regards Australia, 
It IS only m certain relations that Dutch India can dispute 
precedence with them. Their trade with China, on the 
contrary, whose staple-market Manila originally was, as 
also that with the krestem countries of Asia lying nearer 
to the ports of the Atlantic, they must for ever renounce.” 

The fihh chapter is devoted to a very clear and com- 
prehensive exposition of the geography and the meteoro- 
logy of tha Archipelago, the political divisions of the 
Islands, their various populations, and the languages 
spoken in them. 

On his first journey into the province of Bulacan, the 
aotbor imt much struck with the fertility of the Soil, a 
suttjdct upon udiich be hat a good deal to say, at alto 
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upon the contrivances used for Ashing. There, too, as in 
other portions of his route, he became familiar with the 
ways of Spanish pnests, and formed bis experiences of 
native hospitality, besides learning something of the 
system of wholesale plunder which is earned on almost 
with impunity, on sea and on land, in this as in all other 
portions of the islands, where it is likely to pay I tap- 

pears, from the author’s statements, that piracy is frequent 
on the coast, and that the country is likewise exposed to 
' gangs of lawless marauders, against whom the Govern- 
ment IS almost powerless, while the people are generally 
deprived of firearms, or, when provided with them, don’t 
know how to use them. Occasionally they make 
descents upon the land, plundering wherever they go, 
often accompanying their rapacity with deeds of violence, 
even murder, and constantly carrying away their victims 
as prisoners. 

Of the land and sea journeys of M. Jagor, generally, it 
may be said that they are full of incident, and that he 
never allows anything to escape his notice which may 
appear to him to be likely to have interest in the eyes 
of Europeans. From volcanic eruptions to the many odd 
incidents that presented themselves to him on his journey, 
nothing is unworthy of his attention, nor beyond his 
graphic power. His style is at once quiet, simple, and 
effective, and will delight every reader of German, by the 
ease with which it portrays the grandest or the most 
simple objects He is always deeply impressed with the 
grandeur of the scenery through which his path lies, 
heightened as it often is by the beauty and luxuriance of 
tropical vegetation, and the majesty of primaeval forests 
which extend their dense masses to the sea-margin. The 
natural productions of the country— animal, mineral, and 
vegetable— are the subject of copious mention , and m 
connection with this part of the subject he has been at great 
pains to examine for himself, and put on record, the 
industrial and Governmental conditions under which alt 
this mineral and other wealth is, or rather is not, made 
available for commerce. This is remarkably seen in his 
chapters on Manila hemp, and on the Government 
tobacco monopoly. 

One of the most curious and interesting portions of the 
whole book is the twentieth chapter, which describes 
some remarkable antiquities in the narrow San Francisco 
strait, a locality whose picturesqueness the author extols, 
questioning much “whether the ocean anywhere laves a 
spot of such rich and pecubar beauty.’’ The substance 
of this chapter, together with a few other portions of the 
work, has already appeared in Bastian and Hartmann’s 
“Zeitschrift fur Ethnologic.’’ The remains referred to 
are certain ancient sarcophagi found in cavities in a 
series of marble-like rocks situated near the eastern en- 
trance to the straits, and in a few other remarkable locali- 
ties. These rocks rise out at sea to a height of a hundred 
feet Their summits are dome-shaped, and their bases 
are much worn by the action of the sea. In these cavities 
the ancient Pintados, a race of tattooed Indians, and somd 
other natives of the Archipelago, deposited the remains 
of their wives and ciders as before adverted to. They 
placed them in carefully closed coffins along with the 
olqects which in life they deemed most precious. Slav^ 
were sacnficed at their burial, in order that they might 
not be without attendants in the next worid. These spots 


were regarded with superstitious awe by the natives, who 
believed them to be haunted. A young Spanish clergy- 
man lq(l an expedition to some of the caves, and after 
some religious ceremonies, wrecked the coffins, and 
turned their contents into the sea. The superstition still 
lingers about the rocks, although much weakened. The 
author had some difficulty in finding men resolute 
enough to accompany him on an expedition having a 
somewhat different object m view, that of bringing away 
some of the relics. He succeeded, however, and the 
trophies were deposited by him in the Zoological Museum 
of Berlin University. 

Profs Roth and Virchow have contributed to the 
scientific portion of the book— the former dealing mi- 
nutely with the geology of the group, the latter with its 
ancient and its more recent inhabitants. A copious ap- 
pendix contains articles treating of the Islands under 
every possible .aspect — historical, antiquarian, commercial, 
and governmental. The book is handsomely got up, and 
is printed in Roman characters, now getting more and more 
into use in Germany, and it is enriched with numerous 
admirably executed engravings, m various styles, from 
drawings made by the author on the spot, or obtained by 
him during his journey. A beautifully executed map 1$ 
added, and the whole volume may be said to be an im- 
portant and valuable contribution to the literature of its 
class 


MILLER'S ROMANCE OF A<;rRONOMV 
The Romance of Astronomy, By R. Kalley Miller, 
M A. (Macmillan & Co., 1873 ) 

I T IS in days of strongly marked utilitarianism, when so 
much IS brought into the market that was never 
intended to go there, and so much of what is there is 
unfortunately rated at its marketable value only, (hat 
corresponding efforts should be made, by those who 
have the welfare of society at heart, to maintain the due 
balance of the human intellect by the cultivation of its 
imaginative faculty. It 1$ here that poetry affords the 
noblest aid, and even the profusion of modern fiction 
may be looked upon by the philanthropist with less 
regret ; if only moderately sensible and well-guided, it 
may lend important assistance m obviating that degene- 
ration which would be the sure result of undue and exces- 
sive mental development m any one direction. 

The work now before us, a curious little book with a 
curious title, may in this view of things not be without Its 
value. It IS a reprint and enlargement of some popular 
lectures which appeared in the Light Blue , and the 
author tells us that his object “ has not been so much to 
instruct as to entertain, and possibly in some cases to 
inspire a taste which might lead to the further prosecution 
of a most fascinating study ; and this will be his apology 
for passing over many important parts of the subject, and 
simply selecting a few points here and there which seem 
to afford scope for striking or amusing amplification.” 
And in pursuance of this design, he brings before us a 
series of speculations as to the possible condition of other 
worlds, where fancy is allowed as full a range as the most 
romantic of readers can desire. As an aniusmg instance 
his peculiar vein, the following passage may be cited : 
"The part of the moon which appears bright to us most 
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have any moisture which it may contain dried up by his 
(the sun’s) vertical beams j while on the other, or dark 
side, the ground must be frozen hard to the depth of 
several feet, the mountains covered with glaciers, and the 
seas blocked up with icebergs. At the very margin 
between the two hemispheres there will be a narrow tem- 
perate zone, which will of course move round the moon, 
as the latter turns round its axis and presents its different 
faces successively to the sun ; and the only way in which 
we can see that life could be supported with comfort at 
the moon (supposing the atmospherical difficulty sur- 
mounted! would be by moving constantly round it, so as 
to keep always in this temperate zone. A queer Noah’s 
Ark-like sight it would be to see the whole inhabitants of 
the moon, side by side, in a huge procession extending fiom 
pole to pole, and hurrying quickly round it at the rate of 
ten miles an hour — some tiding, some driving, and some 
travelling in slow railway trains ; beasts, wild and tame, 
galloping by their side, and all the birds of heaven flying 
along over their heads ' ” The chapter, too, on Astrology, 
is of a very diverting character, and .ibove all, Zadkiel’s 
horoscope of the heir-apparent to the British throne. 

In the face of such an avowal as the author has made, 
anything like rigidity of criticism would be out of place 
but we cannot help expressing regret that his always 
pleasing and often beautifully written descriptions should 
occasionally require the support of a more accurate state- 
ment of facts. We have so much respect for his ability, 
and admiration more especially for the high tone of his 
principle, as to hope that the book may leach a second 
edition but in that case we should hope for the remov.il 
of several blemishes which it might seem invidious to 
point out, but which will be obvious to the scientific 
reader T. W. W. 


OUR BOOK SHELF 

ProceetUttgs of the Benvick^hne Natutaln/i' Club, 
Vol VI No 4. 

This is, we believe, the oldest field-club in existence, and 
has all along been one of the most efficient and most 
prosperous so far as numbers and funds are concerned 
Its publications, moreover, arc already numerous, and 
contain much valuable material for the n.atural history, 
archicology, and antiquities of Berwickshire. There must 
be already a vast amount of materual shut up in the 
transactions of the now numerous loc<il societies, of 
the greatest value in reference to the natural history of 
this country and to students of biology generally, but 
almost inaccessible except to the members of the various 
societies. It is a pity that some means could not be 
devised for bringing the most important contributions to 
local natural history, in its widest sense, together in some 
systematised form, so that they could be readily referred 
to and made available to students at large. Sir Walter 
Elliot refers to this point in his able address on Provincial 
Scientific Societies, and it is to be hoped that the Com- 
mittee appointed by the British Association will give it 
their consideration. Prefixed to the Proceedings before 
us is the President’s, the Rev, F. R Simpson’s, address, 
which IS wholly occupied wuh an interesting account of 
the various meetings of the club during the summer of 
187s, For this society is purely a field mub, meeting only 
during the summer months, to explore some of the rich 
vales of Berwickshire or stretch their limbs over some of 
the bonny Cheviot fells, gathering rich stores of varied 
knowledge, and finding a glorious appetite for the sub* 


stantial dinner which usually winds up the meetings. 
One of the longest and most interesting papers is by one 
of the secretaries, Mr. James Hardy, “On Langleyforf 
Vale and the Cheviots,” being a sort of survey of ihe dis- 
trict between Wooler and the base of Cheviot, and con- 
taining a wonderful amount of information on the geology, 
botany, zoology, and especially the prehistoric antiquities 
of the district. Mr. Hardy also contributes some valuable 
entomological lists to this part of the Proceedings, and 
various antiquarian papers; while Mr. Robert Hislop has 
a list of the rarer Coleoptera occurring chiefly in the 
parish of Nenthorn. Sir Walter Elliot contributes a list 
of the diurnal birds of prey hitherto found within the 
club’s limits. There are many other valuable papers in- 
cluding a memoir of the late Dr. William Baird, F.R.S , 
one of the founders of this old society, appended to which 
u a list of his many writings There are two very well 
executed plates of flint implements and a sculptured 
stone, and a fine poitrait of the Club’s late Secretary, 
Mr. George Tate 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents No notice ii tahen of 'anonymous 
tommuniealttms.] 

Dr. Bastian’s Turnip-Cheese Experiments 
In a former communication* I gave an account of a series of 
cxpenmeiils by Dr Bastian, m which it was established that, 
“ by following his direcliotiH, infusions can be prepared which are 
not deprived by an ebullition of from five to ten inmuies of die 
faculty of undergoing those chemical changes which are tharac- 
tensed by the presence of sw.arms of Bacteria, and that the de- 
velopment of tlese organisms can proceed wuh the greatest 
activity in hermetically sealed glass vessels, from which almost 
ihe whole of the air has been expelleil by boiling ” 

In the first paragraph of that paper I adverted to the import- 
ance in every experimental inquiry of defining as completely as 
possible the method by wtiich any given result can be attained, 
With this consideration in view, I now propose to give an ac- 
count of additional experiments, made chiilly fur the purpose of 
elucidating the influence of slight variations of temperature on 
(he result. To guard ag.iinst die possibility of mistake, it may 
not be unadvisable to remark that, whereas m the experiments 
previously reported upon, I took no part, excepting as a witness, 
I am exclusively answerable for those now to be recorded 
Certain particulars in Dr Baslian’s method have been objected 
to as possible sources of uncertainty. Thus it has been sug- 
gested that when a flisk, of which the neck has been drawn out 
to a capillary orifice, is boiled even for ten minutes over a lamp, 
It IS uot certain that the whole of the liquid contained m it is 
he.aled to the temperature of boding , and again, that when the 
lamp IS withdrawn in the act of closing ihe capillary orifice, 
germs may enter from without Although I do not attach much 
imiiortance to either of these objections, I have modified Dr 
Uastiau’s method, so as to render them inapplicable. The modi- 
fication, however, applies exclusively to the mode of heating the 
hermetically sealed flasks. As regards the preparation of the 
liquid, 1 have m no respects departed from his instructions 
The liquid is prepared by simmering slices of peeled turnip 
ill a beaker contaming about a pint of distilled water. I'he 
acid infusion thus obtained, is, if necessary, concentrated by 
evaporation until it possesses a specific gravity of from 1018 to 
102a It is then filtered and neutralised with sodic carbonate. 
A little Cheddar cheese is rubbed up with a few drachms of 
the liquid in a mortar, and the mixture siraineci through 
calico. By adding the strained product to the rest of the in- 
fusion n turbid liquid is obtained, in every drop of winch parti- 
cles of cheese can be detected by the microscope, allliough 
there are scarcely any of a sufficient size to be distinguished By 
the naked eye. 

In the first four sets of experiments retorts were used, m the 
other* flasks. In either case they were charged with the liquid 
of>w(lic 4 i the preparation has just been described (their necks 
havijlg been previously drawn out), boded over a spint lamp, 
and sealed hermetically by directing the flame of the gas blow- 
• 8m Natuxs, vol. vui. p. iSa 
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pipe on the orifice at the same moment that the lamp was with- 
wawn. The expenments of the first two sets may be regarded 
merely as more exact repetitions of the former ones. Their 
results are confirmatory of those previously obtained In the 
other* the flasks were subjected to the temperatuie of ebullition 
under pressures exccciling that of the atmosphere Although 
the excess of temperature in no case exceeded two degrees ant a 
half, It will be seen that it exercised a decided influence on the 

The pressures employed varietl from one tenth of an inch to 
three inches of mercury According to * Wullner’s 1.-11110, founded 
on those of Regnault and Magnus, an excess of 27 63 mill over 
the normal pressure (760 milL), determines an increase of 1° C. 
in the temperature of boiling, so that here 0° 924 C corresponds 
to one inch of pressure Similarly we have 0“ 88 for the second 
inch, and 0“ '873 for the third inch Jn otherwords 100° 92 C isthe 
temperatureof ebullitionat one inch, 101° 81 at tamnehes, 102° 68 
at three inches In describing the experiments I use the expres- 
sion “turnip-chccsc'' liquid to denote the neutral infusion of turnip 
with cheese of winch the prcpaiation has been given above , and in 
recording the results the words bai ren and pregnant arc employed 
to express the absence or presence of living Bacteria In any 
liquid which has been kept five days at the temperature of fer- 
mentalnm there is no difficulty in determining m which of these 
two conditions it is, for if Bacteria are present at all they are 
present in such numbers that every field is crowded with them 
Bodies which appear to be dead Bacteria arc met with here and 
there in every specimen They are as numerous m liquids 
examined immediately after prolonged boiling ns m others. 
They are probably derived from the cheese 

The retorts or flasks were examined alter periods varying from 
three to six days, during which they were kept m the warm 
chamber at 32“ C Each was tested by observing that when the 
point of the blow-pipc flame was directed on the neck of the 
flask the softened pait was first drawn in and then gave way 
with a loud crack 

With these preliminary ol)*ervatioas I pioceed to give an 
account of the experiments 

March l — Two retorts were charged with turm|> cheese liquid 
of which the specific gravity was 10172, each retoit receiving 
25 c c One was immersed in boiling water m a saucepan for 
an hour and then placed in tlic warm chamber the other was 
placed m the chamber at once, / c immediately after it was 
boiled and closed hermetically. Both were examined on thc4lh. 
The first w as barren, the second pregnant 

March 4 —Nine retorts were charged with cheese turnip 
liquid, sp. gr 1020 Each contained 35 c c After Iniving been 
boiled and closed hermetically, eight of the retorts were sue 
ecssively subjected 111 couples to the temperature of boiling water 

The construction of the digester was such that duiing the 
ebullition, whuh in each case was continued for i? minutes, 
steam etcaped through various narrow openings 'I he heating 
of the retorts was accomplished in four processes, each couple of 
retorts being lieated separately and the valvediflerently weighted 
in different cases 1 hus m three ebullilions the weights em- 
ployed were severally 2 lbs., 4 lbs , and 6 lbs , while in the 
fourth, no weight was added to that of the valve itself. The 
expeiiineiit was planned in this way in order that the influence 
of pressure might be observed, but in carrying out, it was at 
once observed that with this view the method was a futile one, 
for steam escaped so readily in each experiment through the 
valve that there could be no doubt that all the retorts were in 
reality subjected lo the same temperature, i e. to the ordinary 
tein{>eratute of ebullition The ninth retort was treated in the 
same way as the others with this exception, that the ebullition 
was continued for an hour, the valve remammg open 

The liquids were examined March 10 Of the eight which 
were immersed in boiling water for 15 minutes, all were preg- 
nant. The ninth retort was barren 

March 13 —Six retorts were charged with turnip cheese 
liqmd, sp gr 1018, after which they were boiled and closed 
hermetically as before The retorts were immersed m boiling 
water as previously, but the experiment was so planned that the 
pressure under which ebullition took place could be increased at 
will 'I he arrangement of the apparatus will tie best understood 
from the diagram A i< a strong iron pot (or digester), the lid of 
which fits It by a grooved joint i To rentier the joint air-tight, 
the groove is filled with white lead before fitting on the lid, 

* Wallner, Lehrbiich der Expenmeatalphjriik, B III , p 559 


which IS then tightly wedged into its place. The valve 
having been removed, the orifice of the digester is 
stopped by a vulcanite plug, r, through which the long 
tube passes This forms a perfect joint, for the greater the 
internal pressure, the more tightly it fits. The end of the tube 
dips into mercury contained in a large bottle, e, and is retained in 
Its place by a holder at tf, not shown in the diagram The 
pot 1-. half hllcd with water containing a quantity of hay, among 
which the flasks are arranged It is supported on a triangle and 
he.ated by a Bunsen’s burner, the mercury bottle being raised on 
blocks until the end of the tube dips to about the right depth 
under (he surface of the metal. A more exact adjustment Is 
attained by means of the holder already mentioned. 

In this apparatus the six retorts were subjected to the tern- 
pel atiire of ebullition under various pressures, viz,, two under a 
pressure of three inches, two under a pressure of four Inches, 



and two un Icra jueisure of two inches The period of heating 
in each case was fifteen minutes All of the flasks were placed, 
after heating, m the warm chamber at 32° C., and w’ere exammed 
March 18 All were barren 

Maish 22 — Four retorts were charged with turnip-cheese 
liquid, sp gr loiq, each receiving 50 cc Of these two were 
heated m the ajiparatus at llie temperature of ebullition under a 
prcssuie of one inch, the other two under a pressure of half an 
inch Of each couple one was accidentally broken Both the 
remammg ones were exammed March 27, and found to be 

May 7 —Nine flasks were charged with turinp-cheese liquid, 
sp gr 1019, each flask containing 50 c c. Of these, four were 
subjected to the temperature of water boiling under pressure of 
one mch of mercury for thirty minutes, and four for the same 
period to the temperatureof ebullition under oiic-tenth of an 
mch They were examined May 12 Of each set one con- 
tained Bacteria, the rest being baircn The liquid m the other 
flask, which was simply boiled, and closed while boiling, had an 
offensive smell, and contained much scum 

May 22 —Thirteen flasks were charged with tumip-eheese 
liquid, sp. gr. 1019 5 Of these six were subjei led to the tempe- 
rature of ebullition at three inches, and six to the ordinary tern- 
parature of boiling water. The remaining flask, after having 
been dosed hermetically in ebullition in the same way as the 
rest, was placed with them m the warm chamber All the flasks 
were exammed May 26 All the six flasks of the first set were 
barren Of the six flasks of the second set four were barren, 
the others contained innumerable living Bacteria The liquid m 
the other flask was offensive, and contained masses of bac- 
tenal scum 

After the examination several of the flasks containing barren 
liquids, particularly those which had been heated under pres- 
•ure, were replaced m the warm fchamber. Some of them were 
simply closed hermetically (the liquid havmg been taken for ex- 
amination by means of a freshly drawn out capillary tube), 
otheis were closed after the introduction ol a drop of duutled 
water. On opening these flasks several days afterwards, it was 
found that those which bad been impregnated by the Hditiffn of 



NATURE 


143 


yune 19, 1873] 


the diitilled water were full of Bacteria, the othera remaining 
barren. This was done to show that the liquid, although dc 
prived of its poaier of germination, is as capable as before of 
supporting the life of Bacteria 

The results of the preceding experiments may he suiiime<l up 
as follows — 111 sixteen experiments the liquids were subjected 
to the temperature of boiling at the normal pressure , of these, 
eight were heated for ij minutes, and all bred Bacteria, six were 
heated for 30 minutes, of whicli two bred Bacteria , two for an 
hour, both of which were barren. 

Of ten subjected to the temperature of ebullition at pressures 
not exceeding one inch, eight were barren Both the liquuls 
which were found to ^ pregnant had been heated for 30 
minutes, one under a pressure of one-tenth of an inch, the 
other of one inch. 

In the twelve experiments in which the liquids were healed 
under pressures exceeding one inch, all were barren, although 
half of them were subjected to that temperature for only 15 
minutes. 

It IS unnecessary for me to draw any inferences from the 
preceding expeiimciits , it may not, however, be superfluous to 
point out that, although all the flasks heated above 101' (, re- 
mained sterile, this fact affords no ground for concluding that any 
definite relation exists between that precise temperature and the 
destruction of the germinating power of the liquid in question 
All that has been shown is thatjhe rhanii that such a liquid 
will breed B.actena is diminished either by slightly increasing 
the temperature to which it is heated, or increasing the duration 
of the heating Thus it appears to me quite pioliable that il a 
suff.ctcnlly luge number of flasks were heaUd even to J02 C, 
some of them would still be (nurd to be pregnant 

University Coll , London, June 7 J Bt kdon SANttRu n 

Fertilisation of the Pansy - -Ground Ivy 

TiirKR IS one further pout jn the structure of Vtola truolo 
whteh IS not mentioned by Mr Bennett or by Mr. Hart, but 
•which seems to conhrm the theory of the former gentleman that 
P incolo), as dislinguiilitd frum most other Violas, is leitilised 
by n small insect sucli as I hnps instead of by the probo'eis o( 
larger insects 

Beforel saw Mr Bennett’s piper, myattention lead been called 
by Miss Uowsoti to tlie fact that wheicas m the bwcet and Hog 
Violets, the circle of anthers jircsses r!o>e to the style all rouiul, 
there is m V huolot an opening lictwetn the two appctiJaged 
Stamens The use of this opening will evidently be to allow 
the small creature to enlei in and crawl down the stamen to the 
nectaiy .it the end of the appendage 1 his stiuctire iniy be also 

way In K imohn llie opening is exactly ojiposile to the 
black streak, or guiile post, as Mr Bennett has termed it 
III /' in/nuiti, allhough tins black mark is not so ciidcut, there 
IS a distinct triangular maik pomiing downwards exposed by the 
opening of the stamens On each side of the style aie two sets 
of hairs, looking like “ whiskers” to the scull like crest of the 
style, on which lots of pollen vest 1 he small insect on enter- 
ing ihe flower can hardly help crawling into the cavily at the to|> 
of the sligma, for the entrance- to the flower is almost conqileiely 
blocked up by it On emerging fiom it it would crawl over the 
top, -wbicli Mr Hart mentions as seen m irtcoUr, and which 1 
also find in coi nula, lie guided through the hole by the trian- 
gular maik, and so find Ins way to the nectary On emerging, 
coverej with pollen, and entciing it. next flower, it will again be 
deluded into the < ul-de-sac m which the atigmatic surface is, where 
It will deposit Us pollen The details of the atructure of the 
appendaged stamens, as contrasted with those of other Violas, 
fully bciu out this view 

As regards the linghsh translation for the German hestauhen^ 
I would suggest to Mr Bait that "pollenate” is an impossible- 
word , /uZ/rir, /e/A/rw, must give the verb to “ pollinate, ” as 
fulnien, fulnums gives fulminate But there is a great advantage 
in a word which speaks for itself, and, if the word “ be-pollen” 
offends scientific ears (Mr. Hart does not tell us why), would 
the liteial translation of the German “ to bc-dust ” be oftcnsive? 
If not, I think it would tell its own talc The word ‘‘empollcn” 
stems justified by embalm, but the prefix generally means to 
place 111 or convert Into, as in cntlnal, empnson, emiid Hence 
it would at least be ambiguous. 

The form of Ground Ivy mentioned by your correspondent 
.S.S 1> grows here abundantly in several spots, seeds freely, andw 
remarkable for bavu^ a mu^ shorter style in proporuon to the 


tube of the corolla than the common form m which the style 
and stigmas protrude from the tube. F K Kuchenhr 

R“ghy, Juno 15 

Mr Kitchener having been kind enough to send me the 
above letter, I may, perhaps, be allowed to add afew additional 
notes. Since writing the former paper I have had the oppor- 
lunity of examining three other species of Viola, V caharata, 
ehitior, ami Itutea, all of which jiresent a leinarkable contrast to 
f' tncalor in a very curious point of structure In V Iruolar 
the stigma is brought into close contact with the lowest petal by 
a very pecidiar “ knee ” m the style, the effect of which is so 
completely to close up the central cavily of the flowei as to 
render it extremely difiiciilt for any large insect to insert its pro- 
Ixiscis into the spur. In all the three species above-named, 
which I lielieve to be fertilised by bees, the style is neirly 
straight, so as to leave a considerable gap between the stigma 
and lower petal, quite large enough for the insertion of the pro- 
. boscis of a bee. In none of these is there the least indication of 
I the black triangular streak on the style which I take to serve, in 
1 /■ triioloi, the purpose of guiding the I Imps to the nectary 
' 1 he ling of anther- 1- also pcifectly closed, a, described by Miss 
liowson m the case of the Dog and bwo.t Violet, there being no 
opening for the admission of llie-niall insect, as in the pansy 
A sinking difference m the foim of the stigma also favours the 
same conclusion as to the mode of fciiihsaliun 

AiAKLII W BbN.NETr 

ON THE ORIGIN AND METAMORPHOSES OF 
TNliKCTS* 

VI. 

'T'HE metamorphoses of insects h.ive always seemed 
to me one of the gre.itest difficiikies of the Dar- 
winian theory. In most casts, the development of the 
individual reproduces to a certain extent that of the race, 
blit the motionless, imbecile piip.i cannot represent a 
ni itiiic form No one, so far as 1 know, has jet at- 
tempted to explain, lu acco!d.ance with Mr Darwin’s 
news, a life history, such as tli.it of a butterfly, in which 
the mouth IS first mandibulate and then suctorial A clue 
to the difficulty m.ty, I think, be found m the distinction 
between developmental and adaptive changes , to which 
I have called attention in .1 pievioiis article The 
lin e of insects are by no means mere stages m the 
d' lolopment of the perfect animal On the contrary, they 
arc subject to the influence of natui.il selection, and un- 
tlcigo changes which have reference entirely to their own 
riqiiirements and condition. It is evident, then, that while 
the embryonic development of an animal in the egg may 
be an tpitome of its specific histoiy, this 13 by no means 
the c.ise with species m which the immature foims have a 
separate and independent e\i-.tence If an anitn.vl when 
young pursues one mode ot life, and lives on one kind 
of food, which subsequently, cithei from us own growth 
in site and strength, or from any ch.ango of season, alters 
us habits or food, how ever slightly, it immediately becomes 
subjjct to the action of new forces • natural selection 
affects It in two diiTercnt and, it may be, very distinct 
manners, gradually le.iding to differences which may be- 
come so great as to involve an intermediate period of 
change and quiescence. 

There are, however, peculiar diflficuliies in those cases 
in which, as among the Lepidoptera, the same species 
IS mandibulate as a l.arva, and suctoriil .is an imago. 
From this point of view Campodea and the Collembola 
{Podiira, &c.) are peculiarly interesting There are among 
insects three principal types of mouth — first, the mandi- 
bulate j secondly, the suctorial , and thirdly, that of Cam- 
podea and the Collembola gt‘neially,m which the mandibles 
and majcilfce are retracted, but, though tar from strong, 
l.ave some freedom of motion, and can be used fur Dilina 
and chewing soft substances Ihistyp- is intei mediate 
between the other two. Assnming that certain represen- 
tatives of such a type found themselves in circumstances 
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which made a suctorial mouth advantageous, those mdi- 
vidiials would be favoured by natural selection m which 
the mandibles and maxill.'c were best calcuiatcd to pierce 
or prick, and their power of lateral motion would tend to 
fall into abeyance ; while, on the other hand, if powerful 
masticatory jaws were an advantage, the opposite process 
would take place. 

There is yet a third possibility — namely, that during 
the first portion of life, the power of mastication should 
be an advantage, and during the second that of suction, or ! 
Vice versd A certain kind of food might abound at one 
season and fail at another, might be suitable for the animal 
at one age and not at another . now in such cases we should 
have two forces acting successively on each individual, 
and tending to modify the organisation of the mouth in 
diflcrcnt directions. It will not be denied that the ten 
thousand variations in the mouth-parts of insects have 
special reference to the mode of life, and are of some ad- 
vantage to the species in which they occur Hence no 
believer m natural selection can doubt the possibility of 
the three cases above suggested, the last of which seems 
to explain the possible origin of species which are man- 
dibulate in one period of life and not in another . The 
change from the one condition to the other would no doubt 
take place contemporaneously with a change of skin At 
such tunes we know that, even when there is no change 
to foim, the temporary softness of the organs precludes 
the insect from feeding for a time, as, for instance, 
IS the case with the silkworm When, however, any con- 
siderable change was involved, this period ot fasting 
would be prolonged, and would lead to the existence of a 
third condition, that of the pupa, intermediate between 
the other two. Since other changes are moie conspicuous 
than those relating to the mouth, we are apt to associate 
the existence of a pupa-state with the auiuisition of 
wings . but the case of the Orchoptera (grasshoppers, 
&c) IS sufficient proof that the development of wings 
IS perfectly compatible with continuous activity , so that 
in reality the necessity for rest is much more intimately 
connected with the change in the co.nstitiition of the 
mouth, although m many cases no doubt the result is 
accompanied by changes in the legs, and 111 the in- 
ternal organisation. An originally raandibulate mouth, 
however, like that of a beetle, could not, I think, be 
modified into a suctorial organ like that of a bug or 
a gnat, because the intermediate stages would necessarily 
be injurious. Neither, on the other hand, for the same 
reasons, could the mouth of the Iltmiptera be modi- 
fied into a mandibulate type like that of the Coleop- 
tera. But in Campodca and the Collembola we have a 
type of animal closely resembling certain larvae which 
occur both in the mandibulate and suctorial Series of in- 
sects, and possessing a mouth neither distinctly mandibu- 
late, nor distinctly suctoiial, but constituted on a peculiar 
type capable of modiiication in either direction by gradual 
change, without loss ot utility. 

In discussing this subject it is necessary also to 
take into consideration the nature and ongin of wings. 
Whence are they derived ? why are there normally two 
pairs ? and why are they attached to the meso- and meta- 1 
thorax ? These questions are not less difficult than inte- • 
resting. It has been suggested, and I think with justice, 
that the wings of insects originally served for aquatic and 
respiratory purposes From the various modes by which 
respiration is effected among the different groups of aquatic 
insects, there are strong reasons for concluding that the 
original insect stock was, like Campoaea (PI 3, Fig. 5), a 
land animal But in aquatic insects there is a tendency to 
effect the purification of the air through the delic.ate mem- 
braneous covering of more or less Icaf-likc expansions 
of the skm In the larva of Chloeon (Pi 4, Fig. i), for 
instance, that singularly resembles Latnpoaea (PL 3, Fig. 
S), several of the segments are provided with such folia- 
ceous expansions ; which, moreover, are in constant agi- 


tation, the muscles of which, in several remarkable points, 
resemble those of the true wings. It is true that in 
Chloeon the vibration of the so-called branchiae is scarcely, 
if at all, utilised for the purpose of locomotion ; the 
branchiae arc, in fact, placed too far back to act effi- 
ciently. The situation of these branchife differs in dif- 
ferent groups ; indeed, it seems probable that originally 
there were a pair on each segment. In such a case, 
those branchiae, situated near the centre of the body, 
neither too much in front nor too far back, would serve 
the most efficiently as propellers. The same causes 
which determined the position of the legs would affect 
the wings also. Thus a division of labour would be 
I effected , the branchi.e on the posterior segments of 
I the thorax would be devoted to locomotion , those on the 
I abdomen to lespiration. This would tend to increase the 
development of the thoracic segments, already somewhat 
enlarged to receive the muscles of the legs. 

That wings may be of use to insects under water is 
proved by the very interesting case of Polynema nalam, 
which I discovered in 1862, and which uses its wings to 
swim with This, however, is a rare c.ise , and it is 
possible th.it the principal use of the wings was, pnmoi- 
dially, to enable the mature forms to pass from pond 
to pond, thus securing fresh habitats and avoiding in-and- 
in breeding If so, the development of wings would 
tend to be relegated to a late period of life , and by 
the tendency to the inheritance of characters at corre- 
sponding ages,to which Mi Darwin has called attention,* 
the development of wings would be associated with the 
matuiity of the insect Tims the late acquisition of 
wings in the Insect.i generally, seems to be itself an indi- 
cation of their descent from a stock which was at one 
period aquatic in its habits, and which probably re- 
sembled the piesent I irva of ihloeon m form, but had 
thor.acic as well as .ibdominal branchi.p 

It these views are correct, the genus Campodta must 
be icgardedas a form of remarkable interest, since it is 
the living repiesentative of a pnin.xval type from which 
not only the Collembola and Thysanura, but the other 
great orders of insci is have all dc.iivcd their origin 

Finally, fiom the subject of metamorphoses wc pass 
n.iturally to that most remarkable phenomenon which is 
known as the “Alternation of Geneiaiions ’ for the first 
systematic view of which we are indebted to my eminent 
friend Piof blecnstrup. 

1 have always felt it very difficult to understand why 
any species should have been cieated in this double 
character , nor, so far as 1 am aware, has any explanation 
of the fact yet been attempted. Yet insects oiler, in the 
metamorphoses which they go through, a phenomenon 
not altogether dissimilar, and give a clue to the m.-inncr 
in which altei nation of generations may have originated 

'1 he caterpillar owes its difference fi om the butterfly 
to the early stage at which it leaves the egg , but Us 
actual form is mainly due to the influence of the condi- 
tions in which it lives If the caterpillar, instead of 
changing into one butterfly, produced several butterflies, 
we should have an instance of alternation of generations. 
Until lately, however, we knew of no such case ; each 
larva produced one imago, and that not by generation 
but by development It has long been known, indeed, 
that there aie some species m which certain individuals 
remain always apterous, while others acquire wings. 
Many entomologists, howevci, regard these abnormal 
individuals as perfect, though wingless insects ; and 
therefore, though these cases appear to me to deserve 
more attention than they have yet received, I shall not 
found any argument on them, 

Recently, however. Prof Wagner of Kazan, has dis- 
covered that, among certain small gnats, the larvaj do 
not themselves directly produce the perfect insect, but 
give rise to other larvae, which undergo metamorphoses of 

" Orifia sf Species, 41)1 ed pp 14 and p; 
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the usual character, and eventually become gnats. His 
observations have been confirmed, as regards this mam 
fact, by other naturalists ; and there can, I think, be no 
doubt that they are, in the main, correct. 

Here, then, we have a distinct case of alternation of 
generations, as characterised by Steenstrup Probably 
other cases will be discovered in which insects undeniably 
in the larval state will be found to be fertile. N ay, it 
seems to me possible, if not probable, that some larvai 
which do not now breed, in the course of ages may come 
to do so. 

If this idea is correct, it shows how the remarkable 
phenomenon known as alternation of generations may 
nave originated At any rate, we find among insects every 
mode of development ; from simple growth on the one 
hand, to well-marked alternation on the other In the 
wingless species of Orthopter.i there is little difference, 
excepting m size, between the young larva and the 
perfect insect. The growth is as simple and gradual as 
in any other animal ; and the creature goes through 
nothing which would, in ordinary language, be called a 
metamorphosis. In the majority of Orthoptera the pre- 
sence of wings produces a marked difference between the ! 
larva and the imago. The habits, however, are nearly 
the same throughout life, and consequently the action of 
external circumstances affects the larva m the same 
manner as the perfect insect. 

This IS not the case with the Ephemerid.e. The larv.i 
do not live under the same conditions as the pci feet 
insects, cxteinal forces accordingly affect them in .1 
different manner ; and we have seen that they pass 
through some changes which bear no reference to the 
form of the perfect insect these changes, however, are 
for the most |'.irt very gradual. The caterpillars of 
Lepidoptera has e even more extensive ch.anges to under- 
go , the mouth of the larva, for instance, is remarkably 
unlike that of the perfect insect. A change in this 
organ, however, could hardly take place while the insect 
was still growing fast, and consequently feeding voraci- 
ously Nor, even if the change could be thus effected, 
would the mouth, in its intermediate suges, be in any 
way fitted for biting and chewing leaves. 'I he same 
reasoning applies also to the digestive oigans Hence 
the caterpillar undergoes little, if any, change, except in 
size, and the metamorphosis is concentrated, so to s.iy, 
into the last two moults. The changes then become so 
rapid and extensive, that the intermediate period is 
necessarily one of quiescence 

Owing to the fact that the organs connected with the 
reproduction of the species come to maturity at a late 
period, larvae are generally incapable of breeding. There 
are, however, some flies which have viviparous larval, and 
thus offer a typical case of alternation of generations, 
owing to the early period of leaving the egg, and the 
action in many cases of external circumstances on the 
larva different from those which affect the mature fomi. 

Thus, then, we find among insects every gradation, 
from the case of simple growth to that of alternation of 
generations ; and we see how from the single f.itt of 
the early period at which certain animals quit the egg, 
we can account for their metamorphoses and for the 
still more remarkable phenomenon that, among many of 
the lower animals, the species is represented by two very 
different forms. We may even, from the same considera- 
tions, see reason to conclude that this phenomenon may 
in the course of ages become still more common than it 
ts at present As long, however, as the external organs 
arrive at their mature form before the internal generative 
organs are fully developed, we have cases of metamor- 
phosis ; but if the reverse is the case, then alternation of 
generations often results. . 

The same considerations throw much light on the 
remarkable fact, that m alternation of generations the re- 
production is, as a general rule, agamic in the one form 


This results from the fact that reproduction by distinct 
sexes requires the perfection both of the external and 
internal organs ; and if the phenomenon ai ise as has 
just been suggested, from the fact that the ’internal 
organs arrive at maturity before the extunal ones, re- 
production will result in those species only which have 
the power of agamic multiplication. 

Moreover it is evident that we have in the animal 
kingdom two kinds of dimorphism 

This term has usually been .ipplied to those cases in 
which animals or plants present themselves at maturity 
under two different forms The diffei ent forms of ants 
and bees afford us familiai instances among animals , 
and among plants the remarkable case of the genus 
Pnmuht has recently been worked out with his usual 
ability by Ml Darwin. Even more recently he has made 
known to us the still more remarkable phenomenon 
afforded by the genus I.inuni, in which there are three 
distinct forms, and which therefore offers an instance of 
polymorphism * 

1 he other kind of dimorphism or polymorphism differs 
from the first m resulting from the differentiating action 
of external circumstances, not on the mature, but on the 
young individual The different forms, therefore, stand 
towards one another in a relation of succession In the 
first case the chain of being divides at the extremity , in 
the other it is composed of dissimilar links. Many cases 
of dimoi phisni under this second form h.avc been de- 
scribed under the name of alternation of generations. 

The term, howcvti, has met with much opposition, and 
IS clearly inapplicable to the differences exhibited by 
insects in different periods of their life Strictly speaking 
the phenomena are very fiequently not alternate, and, m 
the opinion of many eminent naturalists, they are not 
cases of generation at all f 

In order, then, to h.ivi. some name for these remarkable 
phenomena, and to distinguish them from those cases 
in which the mature animal or plant is represented by 
two or more difileient forms, I think it would be con- 
venient to retain for these latter exclusively the terms 
dimorphism and polvmorphisin , and those cases in 
which animals 01 plants pass through a succession of 
different forms might be distinguished by the name of 
dicidism or polyeidism 

The conclusions, then, which I think we may draw 
from the preceding and other considerations are — 

I. That the occurrence of metamorphoses arises from 
the immaturity ol the conduioii in which some animals 
qmt the egg. 

2 That the form of the insect larva whenever it 
departs from the original vermiform type, depends m 
great measure on the conditions m whicli it lives The 
external forces acting upon it arc different from those 
which affect the tmituie form; and thus changes are 
produced m the young which h.avc reference to its imme- 
diate wants, rather than to its final form 

3 That metamorphoses may therefore be divided into 
iwo kinds, developmental and adaptational 

4 The apparent .ibruptness of the changes which in- 
sects undergo arises m great measure from the hard- 
ness of then skin, which admits no gradual alteration of 
form, and which is it'-clf necessary in order to afford suHi- 
cient support to the muscles 

5. The immobility of the pupa or chrysalis depends on 
ihe rapidity of the changes going on in it 

6. Although the m.ajonty of inserts go through three 
well-marked stages alter leaving the egg, still a large 
number arrive at matumy through a somcwh.ct indefmito 
number of slight change s. 
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7. When the external organs arrive at this final form 
before the organt of reproduction are matured, these 
changes are known as metamorphoses ; when, on the 
contrary, the organs of reproduction are functionally Mr- 
fect before the external organs, or when the creature nas 
the power of budding, then the phenomenon is known as 
alternation of generations. 

8. Thus, then, it appears probable that these remark* 
able phenomena may nave arisen from the simple cir- 
cumstance that certain animals leave the egg at a very 
early stage of development, and that the external forces 
acting on the young are different from those which affect 
the mature animal 

John Lubbock 

{To be continued) 


ON AN IMPROVKD FORM OF OZONE 
GENERA 1 OR 

A SHORT description of an improved form of ozone 
generator, exhibited at the last meeting of the 
Chem'cal Society, may perhaps be interesting to the 
readers of Naiurh 

Probably no appaiatus hitherto introduced, for the pro- 
duction of ozone by electric induction, has in its working 


given universal satisfaction. The original form of “ Sie- 
mens’ tube ” has many disadvantages, amongst which the 
chief are, the extremely fragile nature of me two glass 
tubes, especially when sealed together by the blowpipe, 
and the fact that if the apparatus be worked for any 
len^h of time it becomes heated, thereby causing a dimi- 
nution m the quantity of ozone obtained. The arrange- 
ment of a number of glass plates coated on alternate 
sides with tin foil, and enclosed in a box, known as 
“Beane’s” instrument, possesses— especially if used as 
it is intended it should be with a large and powerful 
coil— this latter disadvantage to a considerable extent. 
Sir Benjamin Brodie, during his researches upon ozone, 
used a modification of “ Siemens’ tube,” which in a great 
degree overcame this difficulty Two glass tubes closed at 
one end, and of such diameter that one was capable of 
sliding within the other, were fixed together in that way, 
the junction being effected either by the blowpipe or by 
means of paraffin, thus leaving a small annular space 
between them through which the oxygen or other gas to be 
ozonised could circulate . tin foil coatings were dispensed 
with altogether, the inner tube being filled with water, 
and the whole apparatus stood m a vessel of water, wires 
m conection with an induction coil being placed m the 
interior tube, and also in the outer vessel this water 
could be kept cool by ice, and thus any heat produced 



during the time it was in use was successfully neutral- 
ised. Such an apparatus works exceedingly well but 
requires delicate handling, and is not perhaps very well 
adapted for having other pieces of apparatus attached 
to It. 

This new instrument is an improved modification of 
the above, but permits of a continuous stream of water 
of any required temperature being maintained through it ; 
and further, the annular space which in the case of glass 
tubes IS often very irregular, causing thereby an unequal 
electrical discharge, is made .as true as possible, and the 
result IS a more uniform conversion of the gas into ozone 
The apparatus as .it present made will be better under- 
stood by the following description referring to the accom- 
panying diagram —A A is a piece of glass tube of a little 
more than one inch in diameter, and of as uniform a bore 
as can be obtained (In each end of this tube is placed 
a brass cap, boied uith two hoks, and coated inter- 
nally with shellac , in the interior of this glass tube and 
of a diameter scarcely less than that of the tube itsdf, 
but not quite so long, is placed a thin hollow brass box, 
B B, with its surface made as true as possible by turning 
in a lathe , this brass box is placed concentrically with 
the outer tube and is completely coated on its e!x- 
terior surface with tin, the tin being acted upon to the 
smallest extent by the ozone This hollow box communi- 
cates with the extenor of the apparatus by means of the 


tubes C C passing through the centre of the caps. It is 
intended that a current of water shall be kept circulating 
through the interior of this box, the water being brought 
into direct contact witli its sides by means of a small 
spiral placed within it, the box being of a slightly less 
diameter than the glass tube, a small annular space will 
remain between the two, and through this space the gas 
to be ozonised is passed by means of the tubes D D j the 
box itself IS made one of the electrified surfaces, and a 
strip of tin foil G, fixed to the outside of the glass tube, 
forms the other , two binding screws, E and F, serve to 
make the necessary connections with an induction coil. 

The production of ozone by this apparatus is exceed- 
ingly regular and constant. No quantitative estimations 
with iodide of potassium and sulphurous acid have as yet 
been made with regard to the amount of ozone obtained, 
but an approximate cxpeiiment upon the quantity of 
indigo bleached in a given time, seems to indicate that 
this amount is quite equal to, if not rather in excess of, 
that obtained when the ordinary apparatus is used. This 
instrument possesses also some minor advantages ; it is 
not so easily broken, other pieces of apparatus are very 
readily attached to it, and at the same time its cost is 
less. There appears to be no reason why larger forms 
should not be manufactured upon the same principle. 
These instruments are made by Messrs. Tisley and Spuierj 
of Brompton, Thos. Wills 
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THE LAW OF STORMS DEVELOPED* 

II. 

I T hat been asserted lately that the Gulf Stream has no 
influence upon storms ; that they have no tendency to 
run toward it or to run upon it ; and that what geogra- 
phers and seamen have always said about the Gulf Stream 
as a “ weather-breeder ” and “ storm-king ” is absurd I 1 
think it can be demonstrated that this well-known popular ' 
belief IS not absurd ' 

It is an observation as old as Aristotle, that the storms 
of the middle latitudes in the Northern Hemisphere 
advance from west to east This is obviously partly due 
to the fact that the winds on their eastern sides arc 
southerly, that they come from the equatorial regions, 
and hence are highly charged with aqueous vapour This 
vapour is absolutely essential to the sustenance of the 
Storm. Moreover, the law of storms lequires that the 


southerly winds should enter the storm-vortex on the 
eastern side, and as this is the side on which the greatest 
quantity of vapour is found, and the side of greatest 
condensation, of the greatest evolution of latent heat 
hence of the greatest aerial rarefaction and barome- 
tric fall, to this side the heavier air from the west will 
push as into a great hollow Thus do we actually find 
that all storms, formed west of the Gulf Stream, are actu- 
ally propagated toward it It may be argued from the 
above facts that the anti-trade winds are thus maintained 
by storms incessantly making the circuit of the globe 
within the temperate zone. But in reality, instead of 
being the eflfett of storm influence, the anti-trades are 
originated by independent solar agency, as are the trades, 
and they are potential and causal in producing the cast- 
, ward progression of all cyclones It must be conceded 
I that the pressure of vast atri.il currents does serve to 
force the meteor along with them as the river eddy is car- 
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ried down stream with the water-current ; otherwise it is 
impossible to explain the westward progression of tropical 
hurricanes. While yet in the band of easterly trade- 
winds the storm will invariably work its way or be propa- 
gated toward the most humid region, unless mechanically 
borne in another direction by the great atmospheric cur- 
rent in which It IS often embedded as an eddy in a 
river. The cyclone- tracks over all the oceans he in 
the central bands of the great ocean-currents of high 
temperature and great evaporation, and the band of 
cyclonic violence is often beautifully coterminous with 
the sharply-marked blue-tinted edge of the Gulf Stream 
Thus, m the Pacific, the Looclioo Islands he just in 
the path of the Kuro Siwo, the great Pacific Gulf 
Stream of the Japanese, and are visited by the post fear- 
ful typhoons ; but the Bonin Islands, in the same parallel, 
but on the extreme margin of the Kuro Siwo, have very 


mild and moderate storms * “ I f a storm commences 
anywhere in the vicinity of the Gulf Stream, it naturally 
tends towards that stream, because,” .xs Loomis says, 
“ here is the greatest amount of v.ipour to be precipitated, 
and when a storm lias once encountered the Gulf Stream, 
It continues to follow tli.it stream m its progress east- 
ward.” Vessels and Japanese junks, dismasted ii^ales off 
the Asiatic coast, have been drifted for many in the 
current of the Kuro Siwo, to the coast of California, just 
as West-Indian beans, cocoa-nuts, and vegetables, have 
been drifted to Iceland, Greenland, and Spitzbergen, on 
the extension of the Gulf Stream. According to all 
meteorological observations of the tracks of storms, we 
arc warranted in believing that cyclones and hurricanes 
do, as a matter of fact and of atmosiihenc law, run on 
the hot currents of the sea as naturally as the watercourse 
clings to Its bed. Practical seamen, though unable to 
* Sm R«dB«ld'. Rcpsrton P«cilic Cyclones 
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explain the fact, arc always on the look out for these 
furious gales when sailing on the axial lines of the Gulf 
Stream, on the hot Mozambique current (the Gulf Stream 
of the Indian Ocean), and on the dark superheated waters 
of the Kuro Siwo of the Pacific 
So dangerous and disastrous are the storms which 
course along the Gulf Stream that sailors avoid it, and 
the American Sailing Directions and those of the British 
Admiralty advise all vessels, sailing from the West Indies 
to New York or Liverpool, to beware of talcing advantage 
of Its current, although it would help them along from 
three to four miles an hour. Close observation has traced 
these storms continuously from the Florida coast to New ' 
York, through Redfield’s labours, and thence to EngUnd, 
through the records of the Cunard steamships, and thou- 
sands of detached observations. 

We have now reached a point where we can properly 
and intelligently consider a question that has always 
baffled meteorologists — the origin of cyclones. The 
diagnosis of the phenomenon necessaiily precedes Us 
explimation This subject has engrossed many minds, 
and various have been the Ingenious devices for unravel- I 
ling Its mystery Mr. R«we}d— the father of storm 
physics— in his modesty en4 diffidence, so distrusted him- 
self and in his day so htcoly felt ttie need of a more 
enlarged induction of facts, that he has scarcely left us 
his opinion The theories of other writers have all long 
since been abandoned by themselves or suffered to drop 
from the notice of the scientific world as evidently inca- 

E able of explaining the phenomena of cyclones This 
as been the fate of them all, unless possibly we except 
the theory advanced by the great meteorologist, M Dovd, 
of Berlin Briefly stated, the latter hypothesis is this (at 
least m its application to West Indian hurricanes), \iz , 
that “ they owe their origin to the intrusion of the upper 
counter trade- wind into the lower iradc-wind current ” 
(Dovd s “ Law of Storms,” p 2(14) 

Without pausing here to examine this theory upon its 
merits and upon the facts, we hasten to mention a diffe- 
rent hypothesis advanced, nearly two years ago, as a sub- 
stitute for that of M Dovd, and as affording an entirely 
original and satisfactory explanation of the origin of 
cyclones 

'I he hjpothesis was bkewise based upon the agency of 
the trade-winds, but m a manner wholly different from 
that elaborated by th« German meteorologist In the 
original paper in which mv views weie published, the fol- 
lowing statement was made . - “ It can be demonstrated 
that the origin of c)clo«es it found in the tendency of the 
south-east trade-winds to invadt the territory of the north- 
east trades, by sweeping over (he equator into our hemi- 
sphere ” 

The hypothesis advanced, in heu of another seemingly 
less satisfactory, claimed to rest upon obscrvaiions con- 
ducted in the very region most notorious for the genera- 
tion of cyclones 

To test this, we need only to examine the Atlantic trade 
winds. 

Theoretically, physical geography has generally repre- 
sented the motions of the atmosphere somewhat as is repre- 
sented in the accompanying diagram (Fig 3) of the winds, 
as projected by Trot William Fcrrel, of Cambridge The 
elaboiate pages of I’rof Coffin, in his invaluable volume 
on the “Winds of ttie Northern Hemisphere,” as deduced 
from myriads of observations, show that the graphic 
illustration furnished by the diagram is approximately 

The region of the ti.ade winds, it will be seen, more 
than covers the torrid zone of the earth, and at all the 
seasons of the year overlaps both the northern and 
southern tropics While this is theoretically true, and is 
usually put forth as a fact, it must be acconipamed with 
one or two important qualifications and additions. 

Let us see what these are. The well-known oscillation 


or swinging of the belts of winds to and fro on the meri- 
dians, which IS kept up in never-ceasing response to the 
apparent annual motion of the sun as he crosses and 
recrosses the equator, must ever underlie the conception we 
form of the trade winds and be perpetually present to the 
mind’s eye 1 his oscillation has never yet received the 
popular attention it needs The sun traverses (apparently) 
an arc of 23^" on either side of the line , and we mighc 
a pnon, suppose that the thermal or meteorological 
equator, the thermal or meteorological Tropics of Cancer 
and Capricorn, and all those phenomena which lie be- 
tween them and beyond them, move over an arc of as 
many degrees as they travel se Such an inference, how- 
ever, IS not borne out by observation, .and we pro- 
pose to confine ourselves strictly to what may be 
proved by observation It is clear that the trade- 
wind belt does traverse or vibrate over a wider zone 
than any physicist has yet assigned to it, which is not 
more than ten degrees of latitude north and south 
respectively of the Tropic of Cancer and that of 
Capiicorn These winds, when first experienced by 
Spanish sailers, gave, to that portion of the Atlan- 
tic over which they blew, the name el Golfo de las 
Damas (the Ladies’ Sea) because they rendered navigation 
so easy that a girl might take the helm But, “ gentle ” 
as they are, they have a wide sweep, and, in the summer 
of the Northern Hemisphere, extend far beyond the 
Tropic of Cancer. They have often been distinctly felt 
at Madeira and the Azores (near the 40th parallel) m 
summer, and it is highly reasonable to suppose that they 
then fully 1 each the latitude of 40” N. 'I he equatorial 
side of the nouh-east trade-wind belt, of course, vibrates 
with the sun In summer it stretches along between the 
loth and nth parallels of north latitude, verging m 
August on the I3ih parallel, and, according to one writer, 
occasionally the north-east trades at that season do not 
extend south of ihc 15 th parallel of north latitude. 
Dampitr, ‘ the prince of navigation,” .is the English call 
him, gives the direction of the wind in the summer 
months, between the equator and 12” north, as south- 
south-cast, south-south-west, and south-west. 

The cquaton.ii side of the north-east trade-wind belt 
in winter approaches very nearly to the equator, and may 
be located in January at least as far south as the latitude 
of 2" north 

The freshest tr.ide-winds in the North Atlantic are 
generally found between the parallels of 10° and 25”, and 
by long protracted experiment in seamanship they have 
been found to have an average propelling power, when 
the wind is taken just abaft the beam, of about six knots 
an hour But, of Course, the noithcrn boundary of the 
south-east trade-wind likewise varies and vibrates with 
the seasons So also, and under the same condiiion, 
does the southern boundary of this trade vary and vibrate 
with the seasons Its normal and mean position is a little 
south of the parallel of 25° south, but in the winter of our 
hemisphere it is pushed much farther south, and in the 
vicinity of ss” south latitude. The charts of Captain 
Wilkes give easterly winds for the cast coast of Australia, 
and also for the south coast of Afiica Sii John Herschel, 
speaking from knowledge gained by his long residence at 
the C.ipc of Good Hope, tells us th.U there “the south- 
easteily winds which sweep over the Southern Ocean, 
infringing upon the long range of locks which terminates 
in the Table Mountain, is thrown up by them, makes a 
clean sweep o\er the flat table land which forms the 
summit of that mounhim (about 3,850 ft high), and 
thence plunges down with the violence of a cataract” 
(“ Meteorology,” p 96) 

From these high southern latitudes, we must conceive 
the motion of the south-east tr.-ides, extending northward 
in summer to the neighbourhood of the parallel of 10°. 

T. B. Maury 
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THE CORONAL ATMOSPHERE OF THE SUN* 
II. 

lirHEN the subject is a phenomenon so complex as 
’ that of the corona, it is necessary to bring to bear 
upon It various methods of study. This is why I have 
thought It indispensable to consider the corona from the 
triple standpoint of its aspect, the analysis of its light, 
and Its polariscopic manifestations. Let us discuss these 
varied observations. 

Let us first oflall see what can be learned from an 
examination of tne corona during the first instants of 
totality. We have seen that the general structure of the 
corona persisted throughout the duration of totality. We 
cannot, then, admit here any effect of diffraction engen- 
dered at the surface of the lunar screen by the rays 
grazing the edges of that screen Let us revert to 
the geometric circumstances of a total eclipse At the 
moment when totality is produced, the disc of the moon is 
tangent, at one point, to that of the sun, and edges off 
gradually more and more to the opposite point Diffrac- 
tion will be produced, then, under physical conditions the 
most different, atl various points of the lunar limb, and 
an aureole due to that cause will reveal, by its dissym- 
metry, such a diversity of conditions Moreover, an 
aureole of this kind will present a continually varying 
aspect during the various phases of totality Unsym- 
mctrical at the outset, it will be modified with the move- 
ment of the moon, and will tend to assume the same 
form all round our satellite, when the disc of the latter 
IS equidistant from that of the sun Finally, from that 
point this aureole will pass through the same phases 
inversely until the reappearance of the sun. 

However, nothing like this was produced at Shoolor 
The general structure of the corona remained the same 
throughout the continuance of totality t 

It is unnecessary to dwell on the hypothesis of an 
aureole produced by a lunar atmosphere. We know now 
that if a gaseous layer exists on the surface of our satel- 
lite, It must be of so small extent that the grand pheno- 
menon of a corona could not be pioduced by it. 

Our own atmosphere cannot be adduced as the cause 
of the phenomenon, though it is evident that it plays an 
important part in the particular aspects which the corona 
may present at different stations, according to the stale 
of the sky at these stations. It acts as a modifying, but 
not as .a producing cause 

Let us pass, meanwhile, to the spectroscopic observa- 
tions The corona presents the hydrogen lines through- 
out all Its visible extent , in certain parts as far as to 12' 
01 1 5' m height This observation is certain. The pre- 
cision of the spectroscopic scales, the experience wc h.avc 
had m such determinations, and the care which was taken 
m the last observation to compare the lines of the corona 
with those of a protuberance, of which they are only a 
prolongation, leaves no doubt as to this point 

but if the corona presents the hydrogen lines, we must 
ask this testing question— Is this light emitted or re- 
flected ? The constitution of the coronal spectrum will 
afford US an answer. 

If the light of the corona is reflected, this light can 
only have a solar origin. It proceeds from the photo- 
sphere and the chromosphere, and its spectrum ought to 
be that of the sun, that is, a luminous ground with ob- 
scure lines. But such is not the constitution of the 
coronal spectrum ; that presents to us the hydrogen lines 
standing in strong relief on the ground ; after the green 
line (1474) this IS the most striking manifestation in the 
phenomenon. We must conclude that the coronal medium 
IS self- lighted, m great part at least, and that it contams 


incandescent hydrogen. This first point is conclusively 
established. But is it to be inferred from this that the 
whole of the light of the corona is emitted light > Evi- 
denUy not ; and on this point a delicate observation in 
spectrum analysis and polarisation may inform us In 
fact, the spectrum of the corona presented to me, besides 
these bright lines, many obscure lines of the solar spec- 
trum, the line D, and some m the green This fact proves 
the presence of reflected solar light. We may ask why 
the principal Fraunhofer lines are reduced to the line D. 
It should be remarked that the coronal spectrum, not 
being very luminous, is especially perceptible in its central 
part, and that, in this part, the lines C, F, &.c , are re- 
placed by the bright lines In these conditions the line 
U alone remains important ; thus it is on it I have 
directed all my attention. As to the finer lines, they were 
much more difficult to discern, a fact very easily explained 
by the very large opening I was obliged to give to the 
silt of the spectroscope 

The pibof of the existence of the Fraunhofer lines m 
the spectrum of the corona is a work of delicacy ; it was 
not obtained by the other observers. This fact is ex- 
plained partly by the great purity of the sky at Shoolor, 
partly by the power of my instrument. I have no doubt 
that the observation will be confirmed by astronomers 
who work under conditions equally favourable. 

The presence of reflected solar light in the spectrum of 
the corona is of great importance , it shows the double 
origin of this coronal light , it explains observations of 
polansation which appeared irreconcilable ,* but above 
all. It enables us to understand how the solar light form- 
ing m some sort the ground of the spectrum of thecoiona, 
this spectrum may be considered continuous , .and we 
know that hitherto this circumstance has been the great 
obstacle which prevented the corona from being reg.ardcd 
as entirely gaseous The phenomena of polarisation pie- 
sented by the corona arc for the most p.irt those of radial 
polarisation, winch shows that reflection takes place 
chiefly m the corona, and that that which may be pro- 
duced m our atmosphere is only secondary. Polarisation 
then agrees here with my observation of the Fraunhofer 
lines ; but m order th.it the agreement may be complete. 
It is necessary that the polariscopic amlysis, like the 
spectral analysis, should show that the light of the corona 
is only partially reflected This is precisely what hap- 
pened. We have seen, in fact, that near the limb of the 
moon, where the coronal light is brightest, polarisation 
appears less pronounced than at a certain distance. The 
reason is, that in the inferior regions emission is so strong 
that It conceals reflection, and the latter appears, with its 
peculiar characteristics, only in the layers where it is 
able to assume a certain relative importance. 

Thus the two analyses, spectral and polariscopic, f.nrly 
interpreted, agree as to the double origin of the coronal 
light, and all the observations unite m demonstrating the 
existence of this circumsolar medium This medium is 
distinguished both by its temperature and b> its density 
from the chromosphere, of which the limit, moreover, is 
perfectly distinct, as IS shown m all the di.iwings of the 
protuberances and of the chromosphere. There is thus 
a necessity for giving it a name I propose that of “coro- 
nal envelope ” or “ coronal atmosphere,” to remind us 
that the luminous phenomena of the coiona owe to it 
tlieit ongin. 

The density of the coronal atmosphere must be exces- 
sively rare In fact, it is known that the spectrum of the 
chromosphere m its superior parts is that of a hydrogen 
medium successively rarificd ; but as the coronal medium, 
according to the indications of the spectrum, ought to be 
even infinitely less dense, we see how rare this medium 


* Continued Trom p. taj. 
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must be. This conclusion is further corroborated by ' 
astronomical observations. Science has recorded the 
passage of comets as only some minutes’ distance from 
the surface of the sun , these bodies must have traversed 
the coronal atmosphere, and yet, notwithstanding the 
lightness of their mass, they did not fall into the sun. 

I shall add here, as to the constitution of the coronal 
atmosphere, a few ideas which do not rigorously flow 
from my observations, but which appear to me very pro- 
bable, but upon which the future must pronounce 

I said, d p>oJ>Oi of the observations m the telescope, 
that the corona was shown at Shoolor with a form almost 
square, and that it was distin^ishcd by gigantic dahlia- 
like petals. It IS a fact that in each eclipse the figure of 
the corona has often varied ; it has exhibited the most 
eccentric appearances. 1 have no hesitation in saying 
that this medium, now incontestably recognised, and 
which I propose to name the “ coronal atmosphere,” very 
probably does not repiesent the whole of the aureole 
which is seen during total eclipses. It is quite credible 
that portions of the rings or trams of the cosmical matter 
then become visible and thus tend to complicate the 
figure of the corona. It belongs to future eclipses to 
instruct us on this point. But with regard to the coronal 
medium itself, there is no doubt that it presents singular 
forms, which convey but little idea of an atmosphere in 
equilibrium Moreover, I am inclined to admit that 
these appearances are pioduced by trains of very lumi- 
nous and dense matter from the superior layers ploughing 
this troubled medium. The protuberant jets, which 
carry the hydrogen to such great heights, must have a 
peculiar influence upon this coronal medium, whose 
density is quite comparable to that of the cometary 
media. 

It is, then, very probable that the coronal atmosphere, 
like the chromosphere, is very much agitated, and that it 
changes its shape very rajiidly, which will explain how it 
presents different appearances every time it has been 
observed 

To repeal 1 have been able to establish at Shoolor, 
by trustworthy and consistent observations, that the solar 
corona presents the optical characteristics of incandes- 
cent hydrogen gas, that this very lare medium extends to 
very variable distances fioin the sun, from half a radius 
of the sun to .about double that at certain points , but I 
give these figures only as results of an obsciv.ition, not 
as definitive It is quite certain, moreover, that the 
height of the coiona must be necessarily van.iblc 

1 his result seems to be a considerable adv.ince m the 
general problem of the corona If our foreign rivals 
have not obtained a result so decisive* as those of the 
French mission, 1 believe it must be attributed to the 
altogether exceptional purity of the sky in the sution 
which I chose with such pains, and <tlso to the combined 
optical arrangements which gave to the luminous pheno- 
mena which it was the object to c.Uch, an exceptional 
power.t jANbSiN 


CliRO.XOMCrLR TESTS 
'^PiiE following, which has been sent us by the 
^ Scientific Editor of Harper’s IVeekly, shows with 
what minuteness the scientific work of this country is 
studied m America, and what a critic il audience we hare 
oa the other side of the w.iter —One of the most im- 
portant services th.vt astronomy has lendered to man- 
kind consists in the contributions it has made to the 



progress of navigation, and the increased security of life 
and property. In this field England has always taken 
the lead, and the efforts of Mr Hartnup at Liverpool are 
a worthy continuation of the labours* of Flamstead, 
Bradley, and Airy. While the Greenwich Observatory 
has caused a great improvement in the general standard 
of the chronometers bought for the use of the Govern- 
ment vessels, Mr. Hartnup has sought to effect a similar 
reform for the mercantile marine. He has insisted on 
the vital importance to ship-masters, as well as to owners 
and insurance companies, of the careful determination of 
the rates of their chronometers as affected by tempera- 
ture The makers of these mstsaments and the astro- 
nomers who use them carefully have always known that 
which captains of vessels have been very slow to profit 
by — / e that the chronometers are, when made, so 
adjusted that they keep perfect time at two temperatures, 
such as 55” and 85“ F , while between these limits they 
gam, and beyond them they lose, on the tnie time. It is 
rare that this variation in the chronometer rate can be 
safely overlooked by a careful navigator, though it is 
frequently done by those whose vessels do not carry a 
precious burden of 1,000 or 3,000 souls. The only 
excuse foi this neglect is the positive assurance of the 
maker that the chronometer is perfectly reliable — an 
assurance that is often fortified by very deceitful figures 
The difficulty and expense of a searching investigation 
into the errors to which every chronometer is liable 
have long been supposed by the trade to stand in the 
way of the introdiu tion of such chronometers only as 
were of approved reliability In order to obviate the 
difficulty as far as possible, the Liverpool Observatory 
has been constructed by Mr. Hartnup specially for the 
purpose of studying the rates of the chronometers that 
may be sent thither by captains sailing from that port 
The expense of the examination given to such chrono- 
meters IS comparatively trifling , and the number of 
chronometeis submitted to him has annually increased, 
until by leason of the recent regulations at that port the 
number of ex.aminations has amounted to between i,cx>o 
and 2,000 annually, the same instruments having been 
repeatedly submitted to him The process pursued by 
Mr. Hartnup cons sts in exposing each chronometer for 
a week to a unifoim tcmperatuie of 55", and determining 
Its rate each day , it is then for .another week exposed to 
a temperature of 70°, and then to one of 85“ , the next 
week It is letiirned to the tcmpeiature of 70", .\nd tlie 
last or fifth week it is exposed to the temperature of 55“, 
as at first By means of general laws regulating the 
rates of chronometers it is now possible to determine 
what the rate will be at other temperatures than the three 
above mentioned, and knowing these, the navig.ator is 
able to apply the proper correction lo liis time-keeper 
so exactly that he neea never mistake his position upon 
the ocean 

The reco’-ds of the Liverpool Observatory for the past 
year show — I Th,at the rates of about 10 pei cent of 
the chronometers tested (those of the mercantile marine 
very generally ha\ e the ordinary compensation b.ilance) 
are so irregular as to render the instruments enincly unfit 
for nautical purposes 2 The error of adjustment for 
temperature of the remaining go per cent is often so 
erroneous as to produce a change of daily rate of many 
seconds, when the temperature vanes but little from either 
of the two standard points of 55’ and 85'’, or thereabouts. 

3 That the best made and most carefully adjusted in- 
struments gam, on the average, daily six tenths of a 
second more at a temperature of 70" than at 55" or 85“. 

4 That those that have the same rate at 55” and 70”, or 
at 70° and 85’, lose when exposed to temperatures beyond 
these limits at the rate of f5 seconds daily for a change 
of 15“ in temperature 5 1 hat when the connection tw- 
tween temperature and daily 1 ate has been well deter- 
mined, it will remain constant in good mstiuments for a 
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long time, which need in general to be examined only 
once in one, two, or three years. 

The vital importance of this subject to the interests of 
safe, speedy navigation, will be impressed upon everyone 
by the disaster that befell the Atlantti, consequent upon 
being some twenty miles (or ninety seconds of time) out 
in her reckoning. 


NOTES 

Last Thursday the gentlemen already named by us were 
elected Fellows of the Royal Society 

Thx Baly Medal for physiological research has been awarded 
to Dr. Sharpey. 

A I'OanoN of the collection made by the naturalist D’ Al- 
bertis in New (lumea, and referred to m our Notes last week, 
has already arrived in tngland, and at the meeting of the Zoo- 
logical Society, on Tuesday, June 17, Mr Sclater, F R S , 
announced that among other valuable species, it contained both 
male and female specimens of a previously unknown Bird of 
Paradise of the Kpimachine division, with a peculiarly long and 
curved beak, which he proposed to mxwt Drepanephorus albo Usx, 
after its discoverer, 

A fRojFCT has been set on foot by Colonel Grant, so well 
known from his African travels, to form a loan exhibition of 
skulls and horns of hollow-horned animals, m order that by 
observation and compsi ison of a large number of cbaracterislie 
specimens, facts m.iy be obtained regaiding the form, sexual 
characters, and locality of each particular species It is proposed 
to have as many as from twenty to hity specimens of each species, 
so as to be able to form groups rejiresenting every stage m the 
life of each, as also to show the varieties of species in different 
localities When from three to five thousand specimens of the 
one hundred and fifiy existing species has been promised, means 
will 111 taken to secure the most suitable place m London for 
their exhibition, 

ArkanoemisN rs have been made, under the sanction of Di 
Whewell’s friends and executors, lor the publication of a life of 
the late Master of 1 unity, with selections fiom his coricspond 
lienee and remains The literary and scientific remains and eor- 
respondtnee will be edited by Mr. Todhunter, Lecturer, and 
ormeily Fellow of .St John’s College, Cambridge The account 
of Dr Whewell's college and university career will be wiilten 
byMi. W G Clark, Senior bellow of Trinity College, Cam- 
bridge Some of the most distinguished of Dr Whewell’s 
friends, to whom application has been piivalcly made, have 
kindly plaecd their papers at the disposal of the editors, and ex 
pressed iheir approbation of the pioposed work The editors 
now ask in a more public manner for the loan of letters or other 
materials which will assist them in their labours Mr J I 
Hammond, Fellow of Trinity, as the surviving executor under 
Dr Whewell’s will, has undertaken to receive, on behalf of the 
editors, any documents that may be intnisted to them, all of 
which will be catalogued and carefully preserved, and returned 
within such limits of time as may be prescribed. 

A CONFERENCE took place on Saturday, in promotion of a 
project to which we have already alluded as the "Trades 
Guild of Learning,’’ for extending the advantages of university 
education to the working and middle classes of this country 
It is proposed that local organisations shall be formed m various 
towns, and put into commuoiiation with a central ggild, for the 
purpose of defraying the cost of the attendance of dnly authorised 
lecturers sent from the Universities of Oxford and Cambridge, to j 
conduct dasses and deliver lectures on subjects, such, for example, 
as Political Economy, English Literature, Force and Motion, j 


Astronomy, Physical Geography, &c Technical education is 
to form a leading department of the schenii, and it appears that 
Nottingham, Derby, and Leicester have already made arrange- 
ments and fixed dates for receiving the leciutcs, and that the 
authorities of both Universities, but that of Cambridge especially, 
have given cordial encouragement to the idea Saturday’s 
conference was very fairly attended by representative working 
men in the capacity of delegates from societies more or Itas nume- 
rous and powerful, and the whole day from eleven in the 
morning until seven m the cvinmg was occupied in the discussion 
of the project. Mr. Samuel Morley, M P., presided for the 
first few hours, and was succeeded m the chair by Mr Mundella, 
M P With them were the Rev H Solly, Mr James Stuart, 
M A , lion. Sec to the Syndicate, who is actively cng.aged m 
furthering the scheme m connection with the Universities, Mr 
Wclistcr, Q.C , and other gentlemen, and a few ladies It was 
agreed that women should nut be excluded from the advantages 
of the guild 

On June 7 a meeting was held of the Druitt Tettimomal Com- 
mittee, at which It was reported that a hindsonie silver ctip, 
along with 1215/, was to be presented to Dr Druitt, who is 
still in India 

The subscribers to the Children’s Hospital, Bristol, have re- 
solved to admit female practitioners to the medical staff of the 
hospital 

The following, m alphabetical order, have passed first-class 
111 Natural Science at St John’s College, Cambridge —Clough, 
Jukes-Browne, Koch, Marshall, Sollas Of the above, Marshall 
has been elected to a Foundation Scholarship, Clough, Jukes- 
Hriwne, Koch, hollas (scholar 187a) have been awarded ex- 
hibitions 

In the last issued Pait of the EiiJi oj Emopt, whicli has 
just apjieared, the name of Mr Sharpe is no longer associated 
with that of Ml. Dresser as co-editor The former of these 
two gentlemen has been compelled, on account of his many 
duties at the British Museum, to retire from his connection with 
ihe work which he was so instrumental 111 uiganising, and Mr 
Dresser is now sole editor The Viscount Walden, F RS , 
President of the Zoological Society, h.as relieved him of part of 
his considerable task, by undertaking to write most of the syno- 
nyms of the future parts, which will be sufficient guarantee for 
its accuracy and exhaustivi ness 

The concluding Part of Dr. W L Bullet’s Birds of New 
/calixnj has just been issued The genus J/Seryx, the last dis- 
cussed, and most interesting in the avifauna of these islands, is 
divided into four species at least, ol which A /uTuti closely 
resembles A mueitii, except in si/c, being considerably larger 
1 he author also considers that the evidence, as far as it goes, is 
ill favour of A AanrA differing from A maxima of M Jules 
Verreaux, which he thinks represents another sjiecics as large as 
A fuU-grown turkey. The Introduction contains several in- 
teresting supplementary notes , further facts arc given in favour 
of the Quail Hawk (Hierandta mvie Zralandia) being distinct 
from the Sparrow Hawk (// iruiinea) , Ihe validity ol E/a/y- 
tercus alpinu^, as a species, is established , the Huia bird [Ilite- 
talocha aeutiros/ns) is placed among the Starlings, close to 
Crtadton instead of with the Upuptdte, and driboityx moitun 
IS included m the New Zealand fiiuna. There are seven excel- 
lent plates, and a supplementary seiies is promised 

The recent changes which took place in French policy have 
deprived science of an active and able lender m M Jules 
Simon, who was sparing no trouble to promote new inquiries and 
restore French saenee to its pristine acUvity. Hu imme- 
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diate auccessor hat had no time to make any show of 
hif intentions. M. Batbie seems to feel inclined to ac- 
cept the inheritance of M, Jules Simon, os far as it relates 
to the FaeuUls (the equivalent of the several En^tbh 
Universities) It is supposed on good grounds that all the 
Khemes of M Jules Simon for budding a new Faculte of Sciences 
on the back part of the Luxembourg will not be interfered with 
by the sudden presidential change. It remains to be ascertained 
what wili be the working of the new system on the courses of 
lectures delivered by unofficial men of science 

M. Lkvbrmbr has entered on his new office of Director of 
the French National Observatory The Observatory Board 
has decided on hia formal proposition that they shall co-operate 
with the Bureau dcs Longitudes for taking a new measure of 
the French arc from Dunkerque to Oran vtA Spam. Com- 
mander Perrier will be the chief geodesist for that most im- 
portant survey 

M Wot F has taken a aeries of magnificent photographs with 
Leon Foucault’s aiderostat during the last partial eclipse He was 
then testing the photographic process which he intends using 
in Japan on the next Transit of Venus The Japan Embassy 
was present at the operations and exhibited a great deal of 
truly scientific cunosity. 

M. Thiers is now busy studying geology for the purpose of 
writing an essay on the destiny of mankind. He will take an 
anti-Darwinian view of the question M Csubree is his teacher 
for geology. lie was taught m astronomy ten years ago byM. 
Leverner, and in Natural Philosophy by M Mascart, lec- 
urer at the ColEge de I ranee. 

• M. Bartheifmy Saint-Hit AIRE has already resumed h» 
work of translating Aristotle and commenting upon it The 
volumes now in hand relate to scientific subjects. 

Messrs. Macmillan & Co. will shortly publish the 
“ Elements of Embryology,” by Michael Foster, F R.S , Pre- 
lector m Physiology at Trinity Coll. Cambridge, and F. M Bal- 
four, Scholar of Trinity College, Cambridge. 

The French Academy has named a commission to prepare a 
list of candidates for the place of Foreign Associate, vacant by 
the death of Baron Liebig The commission is composed of 
MM. de Quatrefsges, Ltouville, Morin, Becquerel, Dumas, 
Cbevreul, and Milne Edwards. 

Turin possesses an Industrial Museum, which, though it has 
been established only a few years, ti, according to L'lnstitut, one 
of the most complete m Europe, second only to the Conserva- 
toire des Arts et Mdtiers de Pans The value of tins establish- 
ment has just been increased by the publication of a monthly 
periodical entitled Annah of the Italmn Industrial Museum, 
The Director of the Museum is M. Codazm, and the Con- 
i-rvator, Mr W. T Jervis. 

M. Paul Broca contributes to the Xet'ue ScUntifique an 
account of some researches he made about twelve years ago for 
the purpose of ascertaining the mfiuence of education on the 
development of the brain. He took as his subject 3o atten- 
dants and 18 pupils of the hospital of Blc?tre, the average age 
of the former being 39i years, and the average height I ‘64} 
metre ; the average age of the latter 26J years, and the average 
height I 689 metre. Notwithstanding the great advantage 
of the former m the matter of age — for it has been ascertained 
that the mean weight of the brain increases up to 40 yean— the 
measurements made by M. Broca were very considerably in 
favour of the pupils, who had undergone a long training before ' 
being admitted to the hospital, and tome of whom have since 
had a distinguished career. We can only here give (he diflerences 


between the vanoot measurement! of the two groups of beads, the 
•I- denoting the excess (in millimetres) in favour of the hospital 
pupils. Antero-posterior diameter — Maximum -I- 4 89, imal + 
587 , transverse diameter -I- 2*9 1 , cephalic cephalometric index 
- 55 , inio-frontal curve— total -i- 9'90, anterior part -I- 9‘2S, poste- 
norpart +06$ honxontal curve — total + ifi'od, anterior part 
+ 1090, posterior part + J’lfi; transverse carve — bi-auncular 
■¥ 1390, supra-auricular 11 70 M Broca thinks that the 
results of the measurements prove, m the first place, that mental 
culture and intellectual work increase the volume of the brain, 
and in the second place that the increase takes place principally 
in (he frontal lobes, which are the seat of the highest faculties of 
intelligence Very important conclusions in favour of the spread 
of the higher education may be drawn from these statistics. 

We are glad to see, from a pamphlet by Mr. Ellery 
(just elected F.R.S ), “Notes on the Climate of Victoria,” 
that a lieginning has been made to put into shape the multitude 
of statistics which have already been accumulated as to the 
climate of that country. With regard to the rainfall, wc quote 
the following paragraph — By selecting Melbourne as the 
locality in which the most extended series of observations have 
been obtained, we remark that m the years 1848, 1849, and m 
1863, the rainfall was far above the average , in 1864, 1865, 
1866, and 1870 It fell below the average, especially 1865, when 
It only reached 15 9 inches In 1848 and 1849 extensive and 
distruclive floods occurred, and again in 1S63 ; in 1865 and 
1866 the country suffered from a severe drought , and the year 
1851, following the heavy rams of 1849, was also a dry one, 
although the amount of minfall, if ever observed, cannot yet be 
ascertained An opinion has often been expressed that there is 
a periodicity in the excessive rainfalls and droughts in Australia 
generally , but although tlie above results iruy give some slight 
grounds for this supposition, a far greater number of years’ 
observations will be necessary from which to deduce any law of 
this kind. 

TiiP United States Signal Corps has recently extended its 
senes of observations in the form of a d.'iily record of the surface 
and bottom temperature of the rivers and harbours upon ivhiih 
the several stalioas are situated. This, while of much interest 
in a meteorological point of view, is also of practical importance 
in connection with the subject of introducing useful food fishes 
into the nvers and lakes of the United States, as lately provided 
for by Congressional enactment. It is well known that the 
possibility of introducing salmon into any given stream will 
depend upon the relationship of its temperature during the 
summer and autumn to the particular species ; some ktndq as 
the true salmon of the North Atlantic {Salmo sala>), lequiiing a 
summer minimum of at least sixty to aixty-five degree^, while 
others will bear a higher temperature 

An institution has been founded in Vienna by M Anton M. 
Pallac, which he calls a Rudolfinum, or Students’ Home— -a 
college of technical science for students of any nationality. It 
IS now announced that this gentleman has arranged with the 
officers of the Rudolfinum to furnish free lodgings m that 
budding to three hundred professors and teachers, of all nations 
and countries, who intend visiting the exhibition of 1873. The 
offer IS made for the months of July, August, and September, 
and applies alike to the professors of royal academies and the , 
teachers of any kind of pubhe schools Early application is to 
be made, giving in each instance the name, address, and teaching 
position of the applicant, locality of school or institution in 
which he IS engaged, with the date and length of time of his 
desired occupancy of these free lodgings The application is to 
be addressed to the administration of the Rudolfinum, 4, Moier- 
hofgnase, Vienna. 

The principal paper in the last number (Vol. il. No. 4) of the 
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“ Proceedingg of the Bath Natural History Soaety,” u a long 
address by the president, the Rer. Leonard Blomefield, F L.S., 
P.G S , on “Xxical Biology,” containing many valuable hints 
as to the objects which members of such societies ought to have m 
view, illustrated by many interesting facts and recent observa- 
tions in natural history. He shows how valuable the field work 
of local scientific societies might be made when intelligently and 
judiciously conducted, not only in collecting facts as to local 
biology, but in helping to solve many of the most important 
problems which are at present occupying the attention of biolo- 
gists. The mam qualification for efficient work of this kind is 
an intelligent and sharp look-out Mr Blomefield concludes his 
paper by some remarks on the faunas of Bath and Somerset. 
We are glad to see the address has been prmted separately, and 
we would recommend it to the attention of all local scientific 
societies The two other scientific papers in this number are on 
"Devonian Fossils from the Sandstones on the N.E of the 
Quantocks,” by the Rev. H. H. Winwood, KGS, and “The 
Geographical Position of the Carboniferous Formation in Somer- 
setshire, with Notes on possible Coal Areas in adjoining Dis- 
tricts in the South of England,” by J McMurtrie, F G.S , the 
latter illustrated by a well-constructed map 

We have received a wonderfully cheap pennyworth in the 
shape of a “Descriptive Guide to the Fossil Collection” of the 
Museum of the Leeds Philosophical and Literary Society The 
pamphlet is interestingly written and well arranged, and aon- 
tains a long and valuable list of useful books of reference on 
Palseontology 

The Third Annual Report of the Devon and Exeter Albert 
Memorial Museum, Schools of Science and Art, and Kite 
l.ibrary, is altogether a very satisfactory one. Great facilities 
are offered for scientific study and laboratory practice, and these 
appear to be largely taken advantage of. The number of indi- 
vidual students during the current session is 89, and the subjects at 
present taught in the school are Mathematics, Theoretical Mecha- 
nics, Physical Geography. Ge ilogy, Acoustics, Light and Heat, 
Vegetable Anatomy find Physiology, Systematic and Economic 
Botany, Magnetism and Electricity, and Inorganic Chemistry 
with laboratory practice. According to the library statistics, a 
very large mcrease during the past year has taken place in the 
number of scientific books sought for, both in the consulting 
and lending libraries 

The following is the ephemeris of Tempel’s Comet for the 
days namedas, calculated by Mr.Hind forGreenwichmidnight — 



The additions to the Zoological Society’s Gardens dunng the 
past week include a black Iguana [Meiff/oeerot cornutus) from 
San Domingo, presented by Mr. John Dutton j two golden 
Tench (Tinea au^ans), presented by Lord Herbrand Russell, 
two black Kites (Milvus migrani), presented by Mr. H. F. 
^lissett ; two starred Tortoises ( Ttstudo sttilala) from India, 
presented by Capt. C. .S. Sturt; a smooth-headed Capuchin 
(Cibut moHoehus) from Brazil, presented by Mr J. A. Horsford; 
a Rhesus Monkey (Macacus erythraem) from India, presented 
by Mr. G, Cork ; an Entelius Monkey (SemnopUhtcus enlellus) 
from India} fimr Sturgeon (Aenpmser siuno) ; two American 
Rice-birds (Doltchonyx orytmara) ; five homed Lizards (Phryno- 
toma ftritntum] from Texas, purchased , a Lion {FAisiea) from 
Africa; a Collared Mangabey (Cereocehus cellans), a Diana 
Monkey (Cercepithmu dmna), and a Moustache , Monkey 
(C. from W. Africa, on approval. I 


SCIENTIFIC SERIALS 

Thb yutntaJ of Botany for May commences with a critical 
invesbgation, illustrated by a plate, by the editor, of the very 
common but badly understood Dock, Rumex obtusiJoUus, which 
IS followed by two papers on the distribution of plants. Addi- 
tions to the Bnlish lichen flora, by Rev M Crombie, and 
Additions to the flora of Berkshire, by James Britten In this 
number IS also the very useful annual list of the new species of 
phanerogamous plants described in periodicals published in Great 
Britain dunng the year 1873. The plate which now accompanits 
every number is a great addition to the value of this magazine 

In the June number the illustrated article is by Mr W I’. 
Iliein, on PhysotncHta, a new genus of Umbelliferous planis 
from Anmla, from the Welwitschian collection Mr F. 
Townsend contnbutes a paper on a much controverted subject 
some points relating to the morphology of Ca>ex and other 
Monocotyledons. The short notes and quenes are, as usual, not 
the least interesting portion of these two numbers 

PoggendorJjTt Annalen der Phystk und Chemu, Supplement 
vol. vi , part. I. This number contains the first instalment of a 
series of researches on the volume constitution of solid sub- 
stances ; a lengthy paper in three parts, the first being intro- 
ductory and theoretical, the second describing methods, and the 
third detailing results in the case of chlorides, bromides, and 
iodides. — Prof. Schwedoffof Odessa follows with an interesting 
paper, in which he establishes a correspondence between the 
propagation of electrical currents in thin conducting insulated 
plates and that of light rays in transparent media A “ray of 
electricity ” is represented by the line drawn from a pole to any 
given point of the body, and means simply the direction in 
uhich electrical “masses” (m the plate) are attracted to the 
pule or- repelled from it He shows that the intensity of such 
rays is inversiunally proportional to distance from the pole ; that 
they are reflected (it may be oftener than once), from the edges, 
the angles of reflection and incidence being equal ; that they do 
not lose intensity by reflection, nor suffer change of sign His 
theory and mode of expenment are illustrated by figures. — An 
article by Dr. Heinrich Schneebeli on bar-msgnetlsro, contains 
a full and thorough investigation of magnetic moment in per- 
manent bar-magnets, and more especially of the position of the 
magnetic pole ; this is determined by two different methods which 
do not suppose a knowledge of the law of distribution of the 
magnetic fluid, and the results (closely agreeing), are applied in 
correction of the tangent galvanometer. — Carl Pape contributes 
a determination of the optical constanU of blue vitriol, and 
Alexander Muller the first part of studies on chloride of iron 
solutions without change of aggregate state,— Among the ex- 
tneted matter may be noted an article by Kohliausw on the 
redaction of the Siemens unit of galvanic resistance to absolute 
measure, and one by Edlund on the nature of electricity, which 
has already appeared in English form. 

The Monthly Mieroscopual Journal commences with an 
article by Or R. L .Maddox on an Entozoon with ova, found 
encysted in the muscles of a sheep, which he calls Cystuercus 
ovipanem. Then comes a very valuable paper on the de- 
velopment of the face in the sturgeon, by Mr. Parker, F.R.S., 
which, if followed by the description of a few more type-forms, 
will render the development of that complicated portion of the 
body, the head, one of the most easily understood sections of 
the vertebrate body. Mr. Joseph Needham gives a concise 
rlsamt of the methods employed for cutting sections of animal 
tissues for microscopical examination, m which he strongly ad- 
vocates the method of freezing as “ the simplest and most megant 
mode” of obtaming sections of yielding tissues. Assistant- 
Surgeon Woodward describes how that a T*,th objective, sent to 
him by Mr. ToUes to test, gave a balsam angle of less than 80°, 
whilst a second, a Ith of pMuhar construction, having four com- 
binations instead of thite, gave the high angle of more than too’ 
when fully dosed, and so exceeding the extreme limit assigned 
as attainable by Mr, Wenham. Mr. H. Davis gives further facts 
in support Of the originality of hu theory respecting the survival 
of Rotifeia after desiccation. 


. SOCIETIES AND ACADEMIES 

" London 

Roydk Society, May 8.—“ Researches in Spectrum Ana- 
\ym itt eoaiiecti6a with the Spectrutt of the Sun. —No. II. 
B]r J. KonniA LodkTer., FeR.S. 
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The observations in this paper are a continuation of those 
referred to m the previous communication bearing the same title. 
They deal (I) with the spectrum of chemical compounds, and 
(a) with the spectra of mechanical mixtures 

I, Chemical CompoHnds 

Several series of Salts were observed , these series may be 
divided into two — ist, those in which theatomic weights varied 
in each senes , and, those m which the associated elements 
varied in each senes The following salts were mapped • — 

Pb 1-5, Pb Clj, Pb Br„ Pb I,, Sr F„ Sr Cl„ Sr Br„ 
Sr T, , fla h„ Ha Cl„ 11a Br„ Ba I, , Mg F„ Mg Cl„ Mg Br, 
Mg la , Na K. Na Cl. Na Br, Na I 

The conditions of the experiments are descnlied, the same alu- 
minium cups, described in the first paper, were used, and the 
poles were arranged m such a manner tnat they could at will be 
surrounded with any gas or vapour Hydrogen was used in 
some of these expenments , it was purified in the usual manner 
by drying, and Ireeing from traces of sulphuretted hydrogen, it 
was then passed over clean cut pieces of sodium, and admitted 
to the poles. An indiiction-spark from 5 one-pmt Grovd Cells 
was used, the circuit it in^ ii'ithoul the Leyden jar 
The lead compounds behaved (m air) as follows — 

1 he fluoride gave the eleven longest lines of the metal, but 
four were very faint. 

The chloride gave nine lines ; one of these is very short 
The bromide gave six lines, but one is a mere dot on the pole 
The iodide gave four lines distinctly and two as dots, one of 
which IS scarcely visible 

It Is pointed out that the decrease m length and number of 
lines follows the increase in the atomic weight of the non-me- 
tallic element, the lines dying out in the order of their length. 

Banum was next experimented on, the same series of salts 
being used. A marked departure from the results obtained in 
the case of the lead compounds was observed especially m 
the case of the fluoride. Its spectrum being much the simplest ; 
in fact It consisted of only four lines Stronlinru lichaved like 
barium, and so did magnesium fluoride. '1 Ins anomalous be- 
haviour was found to be most proliably due to the exceedingly 
refractory nature of these fluorides, all of them being cjuite in- 
fusible, and non-volatile in any spaik that was used 
Sodtc fluoride, sodic chloride, sodic bromide, and sodic iodide 
exhibited a behaviour exactly the reverse of that of lead, » e the 
iodide showed most of the metallic spectrum. 

The difference between flame spectra and those produced by 
a weak electric discharge are then discussed Beads of the 
chlorides, &c , were heated in a Hunsen-gas flame , Bsl, gave a 
“structure” spectrum (since proved to be due to the i.xidc) and the 
line 5534 5, by very lar the longest metallic hue of barium; the 
bead lused 1 tie bromide behaved like the iodide, and so did the 
chloride, except that its spectriiiii was more brilliant Banc fluoride 
gave scarcely a trace of aspectrum, the oxide structure being scarcely 
visible, and 5534 5 veiy lamt indeed 'Ihe strontium sails follow 
those of barium, 4607 5, the longest strontium line appearing in 
conjunction with an oxide spectrum. The strontic fluoride, 
however, refused to give any spectrum whatever These reiults 
are compared with those obtained wiih the weak spark, and it 
IS shown that the difference is one of degree , c g banc bromide 
gives 25 lines in the spark , these are the longest lines. In the 
flame it gives but one line ; but this is the longest of all the 
banum lines, and indeed very tar exceeds all the others in 
length When the flame-spectra are compared with those pro- 
duced by the low tension spark, the spectra of the metals m the 
conibmaiion are in tlie loruier case mvanably moie simple than 
in the latter, se that only the vet y longest line or lines are left 
Some experiments made by Mr K, J Friswell to deteriqinu 
the cause 01 the similarity of the spectra of the various salts of 
the same metal observed in air are then given, the conclusion 
being that the spectrum observed is really (hat of the oxide. 

Kirchholf and Bunsen's, Mitschetlich’s, and Clifton and 
Roscoe’s prior conclusions on the points investigated are stated 
at lengtb ; and it is shown that the observations recorded, taken 
m conjunction with the determination of the long and short hoes 
of metallic vapours, are in favour of the views advanced by 
Miisdierlich, Clittoii, and Roscoe For while the spectra of 
the iodides, bromides, &c. of any element in air are the same as 
stated by Kirchholf and Bunsen, the fact that this is not the 
specira of the metal is established by the other fact, that only 
the very longest lines of the metal are Resent, increased dtisoHaliott 
bringing in the other metallie lutes tn order afthnr length. 


The spectra have been mapped with the salt In hydrogen > 
hers the spectra are different, as stated by Mitscherheb, and iht 
metallte hues are t epresented according to the volatility of the com’ 
pound, onry the very longed lines being visible in ihe ease of iht 
least volatile one 

1 he following are the conclusions arrived at — 

1 A compound body lias as definite a spectrum as a simple 
one , bnt while the spectrum of the latter consists of lines, the 
number and thickness of some of which increase with mulrcular 
approach, the spectrum of a compound consists in the mam of 
channelled spaces and bands which increase iti like manner In 
short, the molecules of a simple body and of a compound one 
are alfectcd in the same manner by their approach or recess, m 
so far as their spectra are concerned , in other words, both spectra 
have then long and short Ittus, the lines m the spectrum of the ' 
element being represented by bunds or channelled lines m the 
spectrum of the compound , an 1 in each case the greatest sim- 
plicity of the spectrum depends upon the greatest separation of 
molecules, and the greatest complexity (a continuous spectrum) 
upon their nearest approach 

2 The heat required to act upon a compound, so as to render 
Its spectrum visible, dissociates the compound according to its 
volatility , the number of true metallic line^which thus appear 
IS a measure of the dissociation, and doubtless as the metal lines 
increase 111 number the compound binds ihm out 

Mitsclieilich’s obvervatioiis, that the me’allo’ds show the same 
structural spectra as the compound bodies is then referred to, 
and the question is asked whether the molecules of a metalloid 
do not in structuie he between those of elements on the one 
hand and compounds on the other 
1 liese considerations are npidied to solar and stellar spectra ; 
the general apjiearnnce of the solar spectrum shows that in all 
probability there are no compounds m the sun 
Secchi’s maps of a large number of stellar spectra are referred 
to as now indicating beyond all doubt the existence of compound 
vapours m the atmosphere of some stars , and it is suggested 
that the phenomena of variable stars may be due to a delicate 
state of equilibrium in the tcmjicrature of a stir which now pro- 
duces the great alisorptioii of the compound and now that of the 
elemental molecules 

The second part of the paper deals with the mechanical mix- 
tures Maps of the spectra of alloys of the following percentages 
are given — 

Sn and Cd perceiilnges of Cd 10 o, 5 o, i o, 0 15 
I’b and Jin ,, ,, in 10 o, 5 o, I o, o I 

Pb and Mg Mg 10 o, i o, 0 1, o oi 

It is (minted out that the lines die out in the oriler of their 
lengtli as the percentage becomes less, the shortest lines disap- 
pearing first , and that although we have here the germs of a 
quantitative s pcctrum analysis, the method is a rough one onljr, 
but that furth er rc<earches on a method which promises much 
greater accuracy are in progress 

The bearing of these results on our knowledge of the reversmg 
layer of the sun’s atmospheres is then discussed 

Mathematical Society, June 12 — Di Hirst, F U S , 
president, m the chair —1 he following papers were read — 
“Some general theorems relating to Vibrations,” Hon J W. 
Strutt , “ Invariant conditions of multiple concuirence of three 
conics,’’ Mr J J Walker; “On a new form of Biquatcmion, 
being the ratio ol two systems of forces, ’’Prof Clifford, "A further 
note on geodesic lines,” Prof. Cayley — A paper by Prof. Wol- 
stenholme, “The locus of the point of concourse of tangents to an 
epicycloid, inclmed to each other at a constant angle,” was, m 
the author’s absence, taken as read — A conversation ensued on 
the subject of Prof Clifford’s paper, iii which the president. Prof. 
Cayley, and Mr .S Roberts took part 
Geological Society, May *8.— Prof Ramsay, F.R.S., 
vice president, in the chair The following communications 
were read —“The Glaciation of the northern part of the 
Lake-distnct,” by J. Clifton Ward, The auihor stated tha 
leading questions to be settled by his investigation of the 
northern part of the Lake-distnct as follows — The fact of ihe 
glaciation of the district being granted, and of thu he adduced 
abundant evidence, the questious that arose were whether the 
glaciating agent worked Irom north to south, whether it came 
from within or from without the district, aod finally, whether the 
agent was floating ice, a system of local glaciers, or an unbroken 
Ice-cap. As the result of bis investigation he maintained that 
there is no evidence that a great ice cap from the north ever 
swrept over this district. The ice-scratches trending alqitg the 
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principal valleys, but aometimes crossing watersheds, indicate a 
great confluent glacier-sheet, at one time almost covering a 
great part of the distuct, the movement of which was determined 
by the principal water-shed of the Lake-district. In the part of 
the Lake-distnct under consideration the ice, during its increase, 
earned forward, from south to north, a great quantity of rocky 
niatenal There are no signs in the district of the occurrence of 
mild periods during the epoch of primary glaciation, hut the 
author thought that the climate had probably become moderate 
before the great submergence of the land commenced. The 
author noticed the effect of the submergence upon the results of 
previous glacial action, and maintained that when the land had 
sunk 800 or 900 ft there was a recurrence of cold, and boulders 
were transported by float mg ice Until the submergence reached 
1,500 ft there was no direct communication between the northern 
and southern halves of the Lake-district except by the straits of 
Dunmail Raise From the directions winch would be taken by 
the currents in the sea at this period, it would appear that 
boulders may then have been transported by floating ice ill some 
of the same directions as they had previously been carried 
by glacier-ice The extreme of submergence appealed to have 
been about 2,000 ft The author further mainiaiiied that , on 
the re-elevation of the district there was a second lanil-glaciation, 
affecting the higher valleys and clearing them of marine drift — 
“Alluvial and Lacustrine Deposits and Alluvial Records of the 
Upper Indus Uasin,” by 1 ' redeiic Drew The authoi said that 
he felt the necessity fora caicful classification of the phenomena 
of alluvial deposits, for the want of recognition of the different 
kinds was likely to lead to incorrect deductions ; the classifica- 
tion he proposeil was the following —I too^etuti matmal, which 
consisted of disjointed rocks 01 loose angular stones, sometimes 
mixed up with mud, which had been separated and disinte 
grated, but since that had remained HHn/ovtJ II Talnscs, the 
substance of which bad fallen by its own weight, and not been 
transported by streams These were the great heaps of angular 
matter that were found at the foot of dills, with a slope gene- 
rally of near 35’ A special form was the fan-talus, which 
occurred where the falling m.-ittcr had cither originated from, or 
collected to, one spot, from which again it spread, and made a 
partial cone of the same slope as the ordmaiy taluscs HI AUu- 
vml Fans — 1 hese were the fan-shaped extensions of alluvial or 
torrential matter that spread out from the mouths of gorges, 
where these debouched into a moie open valley They were in 
form cones of a low angle, commonly 5° or so , they lud accu- 
mulated bv layer after layer on a cone-shaped surface, as shown 
by the radial sections exhibiting layers of a s'raighl slope, and 
the chord sections showing curves, which were by the theory 
hypeibotas. Many complicated phenomena were produced by 
the denudation of these fans, and the production of secondary 
ones, some of which were illustrated by diagrams. IV, Allu- 
vium, which was defined as a deposit which sloped down the 
direction of the valley of the stream which had made it, and did 
not appreciably slope or curve over m a direction at right angles 
to that. With regard to the country m question, there was 
evidence of a succes-sion of three states — ist, The culling of 
the valleys. 2nd, The accumulation of alluvial matter 3rd, 
The cutting down of the streams through that alluvial matter 
Accumulation denotes an eveess of supply of material from the 
rocks (by dismtegration) over what can be earned away by the 
streams Denudation, or the cutting down of the streams through 
their alluvium (the lowering of their beds), denotes a deficiency 
of supply of material from the rocks as compared with the trans- 
porting power of the streams. Hence the author inferred that 
the petiod of great accumulation of these alluvial deposits was 
one of great disintegration of rocks one of intense frost , in other 
words. It was the Glacial period, and that the denudation occurred 
when the cold lessened, and there came to be a smaller supply 
of disintegrated material The connection of vanous glacial 
phenomena with the alluvium, such as the one described above, 
wu taken to corroborate the inference that the greater deposits 
were made during the Glacial epoch 
Geologiats' Association, June 6.— Mr. Robert Etheridge, 
F.R S., rice-president. In the chair —“On Ammonite Zones m 
the Upper Cnalk of Margate, Kent,” by Mr. F. A. Beawell 
The author described, and showed by sections, the exact po- 
ritioiis in the cliQh to the east and west of Margate, of fifteen 
large Ammonites, twelve of which be between the Flagstaff and 
the Cllftonrille Hotel, a space of about half a mile, and some 
<A them exceed three feet in diameter. All these twelve are in 
a bed eloMly approximating to an exact parallel with a bint line 


I of nodular flints which undulates over this part of the cliff and 
are at a constant distance of eight feet below that hne. These 
facts indicate the following (i) The presence of an Ammonite 
zone, and of (2) a true sea floor (3) The parallehsm of this 
with the honzontal flints, and (4) that all the horizontal bands of 
flmt must be assumed to have been aggregated before the chalk 
moved. Particulars were also given of three other beds of Am- 
monites, one to the west of Margate, another forty feet below 
that first mentioned, and a fourth at Pegwell Bay, at the top of 
the cliff near the landing-stage The first and second were con- 
jectured to be identical, and also the third and fourth. Specimens 
from the first and second beds were respectively identified by 
Mr Lihendge as A hplophyllus and A Leicestfnsis Similar 
beds elsewhere were referred to, but details could only be given 
of line. This is to be seen at low water near the Black Rock 
at Brighton A remark.iblc bed of continuous solid flint, 
three or four inches thick, occurs round and under the Isle 
of lh.inet Between the horelaiul and Pegwell B.ay it is 
111 the upper part of the cliff, sinks below the shore at 
Ptgnell Bay and Kingsgate, rises again to the west at 
the luck of Maigatc Harliour but disappears immediately, 
appeals again to the south, as pointed out by Mr Whitaker in 
his Geology of (he I^ndon B.isin, at Cap Point near Walmer, 
and again at Shepherd’s Well Station, 10 miles inland, where it 
i-s surmounted by the soft almost flmtless chalk of Margate, and 
finally it was known throughout the island by the well diggers 
This positive testimony of coincident and uniform flmt aggrega- 
tion oier so large an area appeared to be an important fact in its 
beai mg on the origin of flmt Mr Bedwell stated that he had 
found the ammonites entirely by trusting to .the zone of life 
theory insisted on by Mr Caleb Evans in bis paper on the Chalk 
(Gcol AsioC 1870), and had failed to find them until he had 
selected the faint line of flints as a datum hue and worked from 
that He advised all young students of the chalk to examine a 
cliff 111 true horizons and not m a mere indiscrimmate effort to 
make a large bag of specimens, to record carefully the exact 
chronological order of each fossil extracted by referring it to a 
datum hue as suggested by Mr. Caleb Evans, to keep in mind 
the time which may have sep.irated the life history of two fossils 
though only distant a few feet from each other, and to try to 
correlate two sections ol chalk, rather by the succession of zones 
of life 111 each cliff than by a mere comparcsuii of indiscriminately 
collected fossils. The author m conclusicm urged the impoitanee 
of allowing Nature to teach her own independent lessons at the 
cliff side, of supplementing Nature hy books rather than books 
by Nature, and pointed out how easy it was for those with httle 
knowledge of details to be of service to science by simple obser- 
vation and following to its end one single thread and one only, 
and then laying the results before scientific men, leaving them to 
estimate the value of the information 


Royal Horticultural Society, June 4 -Scientific Com- 
mittee —A. Smee, F. R.S , m the chair — A fruit of Inona re. 
tuuliita was sent produced m the gardens of Sir Walter Tre- 
velyan at WalUngton — A let ter v as read from Prof Westwoo^ 
slating that some grubs which hid been submitteil to Inm as 
having completely destroyed some bulbs, proved to belong to 
MeroJon dazipes, a very raie insect m E.ngland, and m this case 
piobabiy mtroduced —A Pelargonium of the variety Cleopatta 
was exhibited from the Chiswick Garden. It had produced 
trusses of flowers of its proper pink as well as others of its an- 
cestral scarleti — Dr Giloert made some remarks on the proposed 
use of chalk mixed with coal m furnaces for horticultural pur- 
poses. He said it was quite certain the chalk could not supply 
any heat , on the contrary, its conversion into lime involveo a 
considerable loss of heat m order to effect the change What 
I the chalk did was to absorb the heat and radiate it out again, 
and pieces of broken fire brick would probably answer the pur- 
pose equally well. The mixture of these substances simjdy, so 
to speak, diluted the coal. —A fine specimen of fasciated aspara- 
gus was shown fiwm Mr. Macmillan It has been produced two 
years running apparently from the same plant 
General Mielii^. — Viscount Bury, M P , pre-ideiit, m the 
chair — The Rer. M. J. Berkeley stated that he had recently 
seen in Denbighshire nectarine trees, the flowers of which nsually 
produced five carped instead of one. He commented on the 
effects of the late frost on the potatoes at Chiswick Some were 
very much injured, while others had escaped altogether, and la 
some instance* of two stems to one root, one had been killed 
back and the ether net touched. 
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Philadku>hia 

Academy of Natural Sciences, March 4.— Mr. Vanx, 
vice-president, m the tliair —Mr. Thomas Meehan exhibited a 
flower of Bleha '/ankcmillta {Phams giandiflora of some 
authors), in which the dorsal sepal (or, as some authors contend, 
petal), had united with the column, and had been much retarded 
in its devtlopment accordingly He said that he had several 
doren of flowers produced in this way this wmtei, all, however, 
confined to separate spikes from those which bore the perfect 
flowers It was usual to pass over these appearances as “mon- 
strosities,” but in truth the whole Orchid structure was Uttle less 
than a monstrosity He did not think as much had been made 
out of the changes of structure in orchids in the study of evolu- 
tion, as might be, in consequence of the impression that these 
abnormal forms, as they were termed, were monstrosities, or the 
results of cultivation. There had been already on record accounts 
of changes in wild orchids more remarkable than nuiny much 
dwelt on by many modern writers on development He further 
remarked that, in examining closely the flowers of /iletta Tan- 
kervitha early in the morning, he found on the outside, at the 
base of the three exterior petals, a liquid exudation from a 
small gland It was highly probable that these glands were ru- 
dimentary spurs, and that, if the course of nutrition which sus- 
tained the cohering power of an orchid could m any way be 
diverted before the final direction of form, each of these outer 
petals might take on some of the labellate character with its at- 
tendant spur, which gave such a peculiar appearance to so many 
orchidaceous plants 

-March 18 - -The president, Pr Ruschenberger, in the chair. 
— On the Occurrence of an Extinct Hog in America ” — Prof. 
I.eidy exhibited the fragment of a lower jaw of a pig which Prof 
1 layden had picked up, together with many remains of extinct 
mammals, m the pliocene sands of the Niobrara River, Ne- 
braska The specimen he viewed as of recent character, and not as 
a true indigenous fossil. Prof Leidy remarked that he had never 
seen any remains of the hog which he could confidently view at 
true Ameritim fossils —Prof Cope stated that Pr. Hayden 
handed to him for determination some bones on a fragment of 
the Green River shale of the Eocene of Wyoming. They indi- 
ented a species of Anourous Uatrachian, but as the individuals 
were not fully developed, he was not prepared to identify the 
genus. They constituted the first indication of this order in 
time , those previously known from Europe and Indu being all 
of Miocene age 

Paris 

Academy of Sciences, June 9. — M de Quattefages, presi- 
dent, in the cliai'r. — M Dupuy de I.ome presented to the 
Academy, in the name of the Minister of Marine, the first 
number of the “Memorial of Marine Artillery’ and its ap- 
pendix, “The Artillery Remembrancer” These are published 
for the use of French naval officers, and contain an immense 
amount of information on the armament of foreign ships of war. 
Great space is devoted to English naval matters, and the Memo- 
rial IS well worthy of the attention of our own naval authorities 
—The following papers were read — Researches ou new propyl 
derivatives, No 2, by M. A Cahours The glucmum, silicon, 
and boron compounds of propyl were described — On normal 
and abnormal speech, by M BuuiIUud. — On the intervention of 
atmosphetic nitrogen in the phenomena of vegetation, by 
M r, P Delit‘rain. The author described some experi- 
ments which showed that, in the presence of ammonia, glu- 
cose absorbs nitrogen from the air —On the multiple caoses 
which provoke the fall of lightnmg, by M. W, de Fonvielle. — 
On the theory of the spots and the dark nucleus of the son, by 
M. E. Vicaire The author replied to M Faye’s recent answer 
to him , he thinks that Respighi's observations quoted by M. Faye 
tend to support his views rather than those of that astronomer, 

; e, that the absence of the chromosphere over the spots is due 
to a cessation of the emission of the gases of which it is com- 
posed, and not to their being swallowed up by a cydone. — 
Researches m spectrum analysis in relation to the spectrum of 
the sun, by Mr. j. N. Lockyer. This wras a letter to M. Dumas 
mving an account of the author’s late paper read before the 
Royal bociety. — An answer to M Kaynaudk late note on the 
resistance-maxima of magnetic coils, by M Th. du Moncel.— 
On the relation between electnc and capillary phenomena, by 
M G Lippmann — On the boiling points and molecular volumes 
of the chlorinated isomers of the ethylic senes, by M. G Hmrichs 
—On ethylacetylene foimed by synthesis, and on its identic with 1 


crotonylene, by M L Prumer The author has synthesised this 
body by passing equal volumes of ethylene and acetylene through 
a porcelain tiibe heated to dull redness. — On the synthesis 
of phenyl-allyl, by M Chojnacki The author obtained thu 
body by actmg on n mixture of equal weights of benzine and 
iodide, or bromide of allyl, with Jih of its weight of powdered 
zinc — On the combinations of titanic chloride with the ethers, 
by M. Dcmar9ay —On phenyl-cyanine, by Mr. T. L Phipson.— 
Note on M Mine's paper on the pieparation of ammonic sul- 
phate from nitrogenous waste, by M. L’Hote — On the estima- 
tion of phosphoric acid in manures, coprohtes, and fossil phos- 
phates, by M. Ch Mine — Mmeralogical note on the dibasic 
plumbic sulphate of I’Ariege, by M E Jannettaz.— On the 
aflinities of Etheostomata (Agassiz), by M L Vaillant — Mag- 
netic observations, by M. Diamilla-Muller. — Spectroscopic re- 
searches on the fumerolles of the eruption of Vesuvius of April 
1872, and on the actual state of that volcano, by M L. Palmien 
j This was a very short extract from a letter, the only points 
being that thallium and boric acid arc found in the sublimates 
from these vents, and that since the eruption the mountam has 
exhibited a state of abnormal quietude. 


THUKiDAV, Junk iq. 

Roval SociBTV, at 830— On the losul Mammals of Australia, Part IX 
Family M irropodnlac Prof Owen, C B — On the Nature amt Physio- 
logical Aitioii of the Poison of Naja Tripuditans, ami other Indiaa Veno- 
mous Snakes Dr hayrer and Dr llrunton —Researches in Circular 
Solar Siicctra Applied to Test Residuary Aberration In Microfeopes and 
Telescopes Dr Royston-Pigott —On the Structure and Devclopmenl of 
the Skull m the Pig ««>/») W K. Parker —Results of tlie tom- 
pansons of the Standards of Length- of hngland, Anslru, sp.un. United 
hutes. Cape of Oood Hopo, &c Lieut -Col Clarke —On Comparative 
Vegetable Chroniaiology H C Sorby 

Society ok ANrnyUAKiEs, at 8 30 —On Further txc.ivations at Sdcbeiter 
Rev J O Joyce 

Linnran Socirty, at 8 

Chrmicai Society, at 8 —On the Influence of PrcMure upon Fermenta- 
tion Part 1 1 Horace Brown — Ke^earchcA on the Action of the (. opper- 
/me Couple on Organic Bodies III , aiui on Normal and ho-Propyl 
Iodides br J H Cladilone and A Inbc —On Cymenei from different 
^ource^ optically comidered Dr J H Olad&tone — On the Action ot 
Bromine on Ahxanne W H Perkin —On AOme OecompoHinons and 
Oxidation Frodiiu*! of Morphiuc and Codeine Danv^tive-i F L Mayer 
Aiid Dr C H A Wnghi —On the Decomposition of I ncnlcic Phosphate 
l>y Water R Warnngton — 0 i a new rcUvinuin Mineral, with Notenon 
a Syslcinatjc Mmeralogical Nomenclature J B Uannay — Communica 
tion» from the Laboratory of the London Institution, No Xtl On New 
Derivatives of CreHol Dr. H £ Armstrong and C L field 

Numismatic Socihv, at 7 —Anniversary 

FRIDAY^ JuNR ao 

Mrdicai MicRObcopicAL SociBTY, at 8— Ihc Pathological Relations of 
Dip, herianud Croup 

CsoGRAKHicAi Society, at 8 30 _ 

WEDNESDAY, JUNB »5 


His Gra^ 

, ,, , President. -Descr-ipiioii of the Ski 

bird {Odonttfieryx Mia/icut, Owenl, from the Londi 

Clay of bheppey Prof Richard Owen, F K S --Cn 
Aiiaiomy of ' " 


AC Society, ei 8 —On Six I.ake basins in Argyllshire 

ke of Argyll, K T_, F R S ” 

UigcTous biro 


Anaiomy oC Jfygnhgkaim Emu, Huxley J W Hullto, h.KS.— On 
the Glactvl Phenomena of the Lung Island, or Outer riebndes James 
Ocikie —On Fossil Corals from the Eocene Forinalion of the West Indies 
Prof P Martin Duncan, h R is —Note on the Lignite-deposit of Lai Lai, 
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THE ENDOWMENT OF RESEARCH 
I. 

T here are not wanting signs that ere long the whole 
question of the present condition of research m 
this country, and of its amelioration, will undergo a com- 
plete discussion. Those who are best acquainted with 
this condition, and the position occupied by England at 
the present moment in the Science of the world, will be 
the first to acknowledge the importance of general at- 
tention being directed to the subject 
When the matter comes to be considered by minds 
free from the trammels alike of tradition and of preju- 
dice, it will doubtless be found strange that such a funda- 
mental question should have waited so long before it 
should have asserted itself ; on the other hand, it is 
perfectly clear that many who are even now considering 
It have utterly failed to grasp it as it will have to be 
grasped. 

This lack of clearness m the appreciation of the vast 
bearings of the question is quite pardonable, and is, 
doubtless, to a large extent, the natural consequence of 
the manner in which physical science has been added on 
to* the older knowledge. It would seem, however, that a 
mere statement of a few fundamental positions should 
clear the view. These positions, most fortunately, are 
rapidly asserting themselves 
First, we have the generally acknowledged fact that a 
nation’s progress depends upon its Science Science, in 
fact, IS the engine which must be as ever active in peace 
as the cannon’s mouth is m war, and a nation may just as 
safely neglect one as the other 
This brings us to the second position Does Eng- 
land as a nation pay as much heed to the one as 
the other? or as much as other nations? To ask 
this question is to answer it. England as a nation 
does next to nothing for this peace armament, and 
on all hands it is acknowledged that the nation’s 
progress from this point of view is in great danger, 
because the decline of research in England, not only 
relatively, but absolutely, is so decided, that it is already 
a matter of history. We have long ago in these pages 
referred to Dr. Frankland’s evidence on this point ; he 
is the acknowledged head of chemical science in this 
country and should surely know ; and other men who cul- 
tivate other sciences have expressed the same opinions 
with regard to them. 

To what then is this decline to be attributed ? The 
reply to this question brings us to the third point 
There is absolutely no career for the student of Science, 
as such, in this country. True scientific research is 
absolutely unencouraged and unpaid. The original in- 
vestigator is of course the man here intended, not the 
man who turns Science into a means of livelihood, how- 
ever honourable, either as a teacher or a manufacturer. 

There can be no doubt that to this state of things our 
present condition is to be ascribed, and this ^oint is, 
according to us, the key of the whole position A glance 
at the condition of things in France and Germany will 
strengthen our view. Why was Germany till lately the 
acknowledged leader in all matters connected with the 
No, 191— Vot. vni. 


advancement of knowledge ^ Because there were no 
such brilliant and highly paid careers open there as here 
to those who choose politics, the bench, the bar, or 
commerce, in preference to Science. And what is happen- 
ing there at present ? a decline visible not alone to the 
far-sighted, because Germany is getting rich as England 
has long been rich. Why is France now endowing re- 
search on a large scale, and even proposing that the most 
successful students in her magnificent Polytechnic School 
should be allowed to advance Science as State servants ? 
Because in France there is a government instructed 
enough to acknowledge that a decline of investigation 
may bring evil to the State, and that it is the duty of the 
State to guard against this condition of things at all cost, 
this condition till lately, there as here, being that outside 
of the State servi ce, and outside of the professoriate, no 
means of existence arc provided for a student of Science , 
hence men of the most excellent promise are yearly 
lost to research, which undoubtedly .also is the case 
with us. 

What course then docs it behove us to pursue in this 
country, m order that .hcience may take up its true 
position in our midst ? 

Here again opinion is rapidlv forming itself. It is 
obvious to all who have thought about the matter, that it 
IS absolutely indispensable that an employment, neces- 
sary for the public good, which is neglected to the 
State’s detriment because in itself it does not bring 
in a livelihood, should be artificially supported, and 
artificially supported at the public expense. It would be 
quite justifiable, both fioni an economical and also a 
political point of view, to provide for the needs of know- 
ledge out of the taxation of the country , because the tax- 
p lycr gets back his quid pio quo for the taxes he pay s in 
the form of the amehor.ition of the conditions of living, 
as he gets it back in the form of security and good 
government. 

It will probably be a considerable time before 
this truth IS brought home to the public mind so 
completely as to render possible .iny large grant of 
national income for this purpose , but there are not 
w.inting indications that statesmen of all parties are 
awakenmg to its reality, which in point of fact has long 
been conceded in principle Still, such a source of 
support for Science to any very large extent must appear, 
even to the most sanguine, a thing of the future 

The area of knowledge will probably, in the future, 
increase beyond the means of any artificial support less 
than the national one , but perhaps it cannot be said that 
this state of things exists at present. 

What, then, are we to do m the mean time ? Have 
we no means which are at hand and immediately avail- 
able, which may suffice to support the present claims of 
knowledge, without drawing too extensively upon the 
long-sufienng or the intelligence of the taxpayer ? 

We have the means, if we will only employ them — 
nay more, some of them are now, for the most part, 
lying idle— of not only supplying all the needs of the 
physical and other sciences, but of supplying them 
magnificently. To mention no other sources of supply 
there is the Patent Fund, and the endowments of the 
colleges of the old Universities. 

As to the Patent Fund, it is not too much to say that a 
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largfe part has been derived from the application of the 
abstract truths of physical science to the requirements of 
ordinary life, and that therefore the needs of physical 
science would be properly provided for out of it. 

As to the College Endowments, whichever way we look 
at them, either as private bequests, as they are at length 
ceasing to be regarded, or as public funds, the conclusion 
is the same ; their proper destination is the support of 
learning and Science. 

If we look upon them as private bequests, and interpret 
the wills of founders and benefactors on the usual 
principle, we should be right in devoting to investigation 
of facts at first hand the funds which were left by the far- 
seeing men of the time of the revival of letters for the 
support of book-learning, which at that time occupied the 
place of modern .Science That they so regarded the aim 
of these bequests is shown, amongst other things, very re- 
markably by the universal annexation to the enjoyment of 
them of the condition of residence within the Universities. 
When the whole, or the major part, of the materials of 
investigation was enshrined in libranes, to insist that a 
man should remain where libranes were was to insist that 
be should remain in his workshop. 

If on the other hand we are to regard these en- 
dowments as public funds, as is now generally 
agreed, is it right that such public funds should be 
consumed either in educating those who arc practically 
as well able to pay for their own education as those 
who now receive a similar one at, say London Uni- 
versity, an institution which is not aided by the State , or 
in supplying a life-maintenance to a considerable body of 
able young men, in return for passing a good examination 
at the outset of life ’ 

It is well known that the ordinary Fellow of a college 
does not dream for a moment that he has any duties 
towards knowledge or Science. He regards the public 
money which he enjoys as a portion m .-i freehold estate, 
to enable him to tide over the uncertain years which come 
at the commencement of the ordinary profession.il career, 
the brilliant rewards of whirh we have shown to be the 
great cause of the decline of Science in this country, be- 
cause they enable the practical life to outbid in attractive- 
ness the L-ibonous but most necessary pursuit of truth. 


chauveatj's anatomy of domesti- 
cated animals 

The Comparative Anatomy of the Domesticated Ammals 
By A. Chauveau. Translated and edited by G flem- 
ming. Vet -Surg. R E (J. and A. Churchill.) 

F or a long time there has been a great want felt by 
veterinary surgeons of a first-class work on the 
anatomy of the hor»e and other domestic animals, to be 
to them as valuable and trustworthy a book of reference as 
Quain and Sharpey’s Anatomy is to the student of human 
anatomy. This feeling has induced Mr Flemming to 
undertake the very arduous and considerable task of 
translating from the French the generally esteemed 
“Traitd d’Anatotnie Compaidc des ammaux domes- 
tiques ” of M. Chauveau. The high position held by the 
Veterinary School of Lyons, and the great scientific repu- 
tation of its Professor, are sufficient guarantee for the 
excellence and accuracy of the original work before us, 


so that it will be unnecessary to enter into a detailed 
criticism of it . it will therefore be our chief duty to 
consider the manner in which the translation has been 
performed. 

There are, however, one or two points to which we 
should like to draw attention in the work itself. First 
respecting the nomenclature of the lobes of the liver in 
the horse. Prof. Chauveau, as do most of the authors on 
the same subject, incorrectly calls the Caudate lobe the 
Spigelian. This error was clearly pointed out by Prof. 
Flower in his Hunterian Lectures last year, when he con- 
clusively proved that the free, ear-shaped lobe, which is 
situated to the right of the vena porta; in the horse, 
rhinoceros and tapir, is the caudate and not the spigelian 
lobe This last is represented by a long attached trans- 
verse ridge of hepatic tissue, situated further to the left. 
Again, It is not clear why the protometra is said to be 
incorrectly termed the uterus masculultuus, for it is 
certainly not a gland in the ordinary sense of the word, 
and IS as certainly the rudiment of the duct which deve- 
lopes into the uterus m the female. In the paragraph on 
the small horny plates, called “ chesnuts,” found on the 
lower third of the inner face of the forearm and at the 
upper extremity of the inner face of the metatarsal bone 
of the horse, the author remarks that “ In solipeds, the 
chesnut is the representative of the thumb ” That such 
IS the case is, to say the least, extremely doubtlul 
particularly m any member of the class Ungulata j a***^ 
from the fact that in the rhinoceros and tapir the second 
digit IS perfectly developed, these epidermic appendages 
would lie most probably larger in them than tn Horse, 
if they represented the pollex and hallux , however they 
are altogether absent That these horny plates in the 
forc-limb are situated above the carpus, is likewise not in 
harmony with their representing the thumbs 
Respecting the translation, which considering the size 
of the volume, must have been a very serious under- 
taking, the reader will, in the majority of cases, learn as 
correctly and .as easily as from the original French, A 
perusal of several portions of the work seems to indicate 
that the translation has been performed by more than a 
single hand, for in some portions it is not so good 
as in others, and different words arc employed to ex- 
press the same one in the original If there is any 
fault to find, it is one which may be considered by some 
I to be rather an advantage than not, namely, that the ren- 
j denng IS too literal A verbatim translation is in some 
cases not capable of giving the full force ol the author’s 
meaning in scientific as well as in other subjects, each 
language having an idiomatic phraseology of its own. 
For instance, the ’middle of the diaphragm may be cor- 
rectly termed in French “ Ic centre phi dnique,” but it is 
more than perplexing to comprehend at first sight what 
IS meant by “the phrenic centre” The cavities of thq 
heart {les poches) arc not called “ pouches ” by English 
anatomists, and the colon is succulated {bosseli), not 
‘ bosselated , ” this latter word is not to be found in 
some, peihaps not in any standard dictionaries. The 
stylo-glossus muscle does not “ respond ” {il repond) but 
corresponds “ with the mylo-hyoid outwardly and the 
genio-glossus inwardly.” The large colon of the horse is 
said to be fixed by adherence to the “cross of the 
caecum , ” we do not know what the cross of the caecum is, 
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bat the angle or bend (p-osse) can be easily understood ; 
in other places this word is correctly translated. Several 
minor errors in which nouns are rendered as adjectives 
and sentences are incomplete, will be no doubt corrected 
in a second edition. 

Mr. Flemming has made some modifications in the 
general plan of the work, which will decidedly render it 
more useful to English readers The descriptions of the 
anatomy of the ruminants, as well as those of the cat, 
dog, and birds, arc in small type, so that it is not at all 
difficult, by omitting all but the large type, to study the 
bones, muscles, and nerves of the horse, without having 
to sift these out from the much larger mass of informa- 
tion respecting the other animals, as has to be done 
m the French edition. He has also added many notes, 
which in most cases bear on practical points in veterinary 
art ; and he has omitted, wisely we think, the paragraphs 
of the original, which have reference to the dromedary 
and rabbit. Several of the unnecessary illustrations of 
human dissections, which can be found m many other 
works on the subject, have been omitted, and they have 
been replaced to advantage by others which further illus- 
trate that of the horse, and also the recent advances in 
our knowledge of the structure of the tissues of the animal 
body. 

Students of human anatomy are too apt to think that 
anthropotomy is the only subject of the kind which has 
been worked out thoroughly and in detail, but a glance 
at the book before us will soon remove that impression , 
and we are convinced that no one who has made any 
piogress m a medical education could more profitably 
employ an occasional spare hour, than by a perusal of 
parts of this translation by Mr Flemming of M. Chau- 
veau’s most excellent treatise 


RECENT ARITHMETICS 
Anthmetic in Theory ana Practice By J. Brook-Smith, 
M.A , LL B. (.Macmillan, 1872 ) 

A Treatise on Anthmetic. By J Hamblin Smith, M.A. 

(University Press, Cambridge, 1872) 

Fieures made easy. A First Arithmetic Book By Lewis 
Hensley, M.A (Clarendon Press Series, Oxford, 1872 ) 
Notes on Arithmetic and Algebra By the Rev S E. 
Williams, M.A. (Cambridge • J Hall and Son, 1872 ) 

M ost persons engaged m tuition have often this 
critical question proposed to them, “ Whose 
arithmetic do you recommend and as almost every 
teacher of mathematics fancies he has something new or 
vaned to say on the subjects he has long taught, many 
rush into print, and thus submit their claims to considera- 
tion to a wider circle than that they have hitherio ad- 
dressed. “As many arithmetics as teachers of the 
science,” is perhaps as true a doctrine as that which 
applies to men and their opinions, certainly the writing 
of treatises on the subject has not of late years 
got into disfavour with the body referred to, and a 
Second edition of De Morgan’s Arithmetical Books, 
would show a considerable increase in number of authors 
if brought down to the present date. Every year sends 
forth a heap of candidates for the public favour. On the 
whole perhaps anthmetic has been very fairly treated ; 
most of the treatises that have come under our own 


eyes have possessed something to recommend them. 
We have grouped together for our present considera- 
tion some of the most recent works on the science. 
Without doubt the first book on our list is entitled to the 
place of honour , it is, we think, the best work that has 
appeared for some years, the only work claiming to be 
ranked on the same high platform with it, being the 
“Anthmetic Theoretical and Practical,” by W. H 
Girdlestone, M A. (Rivingtons, 1870) the two have 
much in common. In this treatise the leading proposi- 
tions are discussed and reasoned out in a lucid and 
-iccurate manner , the fundamental principles are clearly 
stated, and there is a valuable collection of examination 
papers for the student to try his powers upon The 
writer is a disciple of De Morgan, to whom, as well as 
to other eminent writers on Arithmetic, he acknowledges 
his indebtedness The book is quite up to approved 
modern standards, as it gives contracted methods of 
work, and treats of the metric system, and of the 
application of per-centages It needs no further commen- 
dation, and after stating that it is a good p> actual work, 
we advise a student in want of a good treatise, to get 
this, and make it part and parcel of his mental furniture. 
The “ get-op ” of the book, its external dress, its inner 
garniture, is not merely neat but positively elegant, and 
possibly indicates the high interest the author takes m 
the subject upon which he has written so well 

Mr Hamblin .Smith’s work calls for no special 
comment the ability with which the author has written 
On other subjects will doubtless induce many to purchase 
the book It is hard to write anything new on so 
li.ickneyed a theme, and there arc few who have been 
able to raise the treatment of it above the ordinary fair 
orthodox level Wc believe it to be a sound book, but it 
coidd have been dispensed with (especially with our first 
considered work in the field) except as it serves to fill up 
a niche in a connected series of text-books. The writer 
in this case also aims at teaching not so much rules 
as principles, and he rightly treats the so-called rule oj 
tluee by the rational method now so generally adopted 
The book may be recommended as a school-book, and 
this is probably the object the writer had in view There 
is a copious collection of exiinination papers, which 
occupies nearly one sixth of the whole work. 

The third work on our list is concerned with much 
lower ground than the two former , it is written for mere 
infants, so to speak, in the science— it is an A B C • the re- 
ceiving vessels are small and their capacity consequently 
for acquiring such new ideas as are presented to them 
at the outset of their inquiries also small , our author, 
with the ability only acquired by careful thought and 
experience, prepares right food, and not too much of that, 
for each lesson In forty lessons the pupil is carried from 
“ first notions of counting ” to “ division of fractions ” 
With careful oral teaching we believe the book to be 
well adapted for the end aimed at It is printed in the 
effective style of the “ Clarendon Press ” Series, and is 
further recommended by its cheapness. 

The "Notes” presuppose a general knowledge of the 
subject, and give for the most part no explanation of the 
rules The book is intended to act more as a “ refresher ” 
than as an “ instructor,” yet in the addition, multipli- 
cation, and division of recurring decimals, together with 
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the history of the calendar, the author has gone into a 
little more detail. To these “ Notes” have been subse- 
quently added some useful “ Notes on Algebra ” For the 
object aimed at the book is very fairly adapted. Some 
few further notes which will readily occur to the majority 
of teachers can be easily furnished to pupils using the 
" Notes ” for insertion, in addition to the printed ones. 

We have not tested the accuracy of the solutions given 
In the works we have here examined. 


OUR BOOK SHELF 

Official Guide-book to the Brighton Aquarium. By W. 

SaviUe Kent, F L S , F Z .S. (Brighton, 1873, price 6rf.) 
The Brighton Aquarium is without doubt the largest 
and most extensive of the buildings which have been 
erected of late years for the exhibition of aquatic animals. 
It also possesses the advantages of being at the seaside, 
and at the same time conveniently placed for .access to the 
multitude of sight-seers. Though a large sum of money 
was spent upon its construction, we h.ave been informed 
that good dividends are paid to the shareholders, and it 
would seem that the institution shows every symptom of 
favourable progress. In our eyes the issue of the present 
guide-book is a very welcome proof that .Science will not 
be entirely neglected in the endeavours to attain material 
prosperity Mr Saville Kent’s guide-book is drawn up 
with a strictly scientific method, but at the s.amc time a 
large amount of popular information is given in it, .ind it 
is well adapted for the purpose for which it is intended. 

The higher vertebrata of the Brighton Aquarium are 
at present but few in number, consisting only of porpoises, 
representing the older Citacea, and the common seal, ex- 
emplifying the marine section of the Caimvora, and it is 
not likely that the representatives of these orders will be 
much increased in number But the class of fishes is, on 
the other hand, very well represented, the Brighton In- 
stitution containing the best living senes of these animals 
that has ever yet been brought together, and one that, as 
our weekly record of its progress shows, is continually 
increasing both in number and in variety Mr Kent’s 
guide-book furnishes the visitor with a shoit account of 
the principal facts that are known concerning the life- 
history of each of these fishes, and cannot fail to add 
greatly to the insl ruction to be derived from a visit to 
the Aquarium. After the fishes, which certainly form the 
leading feature in the Brighton establishment, and con- 
sequently the principal topic in the guide-book, Mr Kent 
turns to the Invertebrate division of the animal kingdom, 
and gives a general sketch of the five gioups into which 
It IS now usually separated, and of their principal repre- 
sentatives in ttie Aquarium This portion ol the guide- 
book, we think, requires further development, and will 
doubtless receive it in a future edition We also beg 
leave to suggest that a few illustrations in the way of 
woodcuts would be a valu.ible addition to the handbook, 
and would, moreover, be likely to assist very materially m 
extending its sale The only illustration in the edition 
now before us is the ground-plan of the building, given as 
a frontispiece to the work, and showing the ariangrinents 
of the difierent tanks and ri oms. Figures of some of the 
more remarkable inhabitants of the tanks would, in our 
opinion, render Mr. Kent’s book more attractive to the 
general visitors, and more useful to ihe scientihc student 
Chemistry for Schools. By C. Haughton Gill. With 

100 illustrations. Second edition (London Edward 

Stanford, 6 and 7, Charing Cross, 1873) 

Mk. Gill’s little manual is intended either for private 
study or for class-teaching, and has special reference to 
the requirements of those who have to learn the small 
modicum of chemistry required for the matriculauon ex- 
amination of the University of London, He has indicated 


the chapters necessary for the latter by a t, an act which 
we cannot at all approve. Surely, if even so light an 
examination as the one in question has to be undertaken 
in what may be to some a distasteful study, it is better to 
know too much than too little, and Mr. Gill’s little boak 
IS not such a very dreadful treatise that one need be 
afraid of reading it through. If the examinations are to 
mean nothing more than the “getting up” of a set of 
special chapters written for the purpose, they had better 
by far be abandoned at once. With this exception we 
have little fault to And. Great care has been taken 111 
arranging and systematising the work, though this has been 
pushed rather far— the word “acid,” for instance, being 
almost banished. The great meat of the book is, how- 
ever, to be found in the very admirably-selected questions 
placed at the end of each chapter we feel sure that any- 
one conscientiously endeavouring to iinderst.ind and work 
these out would learn more, and that more thoroughly, 
than he would by a vast amount of desultory reading and 
rambling through of larger works. We would say to any 
candidate for the London matncul.ition, “ Let him neglect 
Mr Gill’s advice about the marked chapters, and work 
conscientiously through the book.” 

Repot t of the Rugby 'School Natural Histoty Society fit 
the Viar V6 tz. (Rugby Billington, 1873 ) 

Wi' arc sorry that the fiist words of this Report are 
words of complaint at the small number of real workers 
among the numerous members of this society , some of 
the Sections we regret very much to be told, are either 
deserted or inactive We hope no such complaint 
will be called for next year, and that the new regu- 
lation as to membership may be of service as .v stimu- 
lus to work among the younger associates , by this 
new rule the number of members is henceforward 
limited to IS, for the purpose of making election to 
membership a real distinction To judge from the 
number and value of the papers in the Report, there 
are, after all, not a few really good workers among the 
membcis Of the various selected papers .ind icpoits 
onc-half are by members who were actual pupils of the 
school at the time they were written B. R Wise’s paper 
“On the I'.arliness of the Se.ason" (1872), shows the 
possession of a powei of observation which, if carefully 
cultivated, ought to produce good results The same 
m.ay be s.ud of A G Buicliardt’s paper on “ The Work 
of the An.atomical Section,” which contains an account of 
some of the animals found in the Rugby district, and 
some very useful directions on the preservation of speci- 
mens E J Taylor’s account of “A Visit to Norway” 
IS interesting, .and shows the author can make use of his 
eyes L Maxwell’s essay on “ Spectrum Analysis,” well 
deserves the Society’s Prue, which was awarded to it 
the author shows th.it he possesses a clear idea of the 
natuic of Spectrum Analysis, the principles on which it 
IS based, and the many valuable purposes it is calculated 
to serve. It is accompanied by some rough but intelli- 
gible drawings of various absorption spectra The second 
prize was awarded to an intelligent paper by H. N. 
Hutchinson on “ Motive Power,” in which the author 
describes and illustrates various substitutes for coal as 
generators of motive power, including an ingenious flux 
motor, or tidal engine Among other interesting papers 
we would mention the valuable observations on Hippo- 
campus brcvitoilns, by the Rev T. N. Hutchinson ; 
and some very curious facts as to protective mimicry in 
spiders, communicated by the Rev C. W. Penny. From the 
Astronomical Report, by Mr. Wilson, we learn that a 
large amount of good work is being ^one, especially in 
solar observation Appended to the report are Messrs. 
Ixickyer and Seabroke’s paper “ On a New Method of 
Viewing the Chromosphere ,” and a report on the No- 
vember Meteors, by L Maxwell The Meteorological 
Observations seem to have been regularly and carefully 
taken, though we hope there will be more to report in the 
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Zoological Section as the result of the present year’s work , 
the anatomical department of this section has, however, 
made a fair start under the direction of the late member, 
Mr A. G. Burchardt W. B Lewis’s Report of the 
Geological Section, with accompanying plates, shows 
there has been some activity in tins depaitment. A F 
Buxton’s h ntomological Report consists of a complete 
list of the Lcpidoptera wliicn have been noticed within 
eight miles of the School Close Under Mr Kit- 
chener’s, the President’s, guidince, some good work 
has been done in the Botanical Section, though the 
workers seem to be few. Appended to the leport of this 
section is an abstiact of two papers by Mr Kitchener on 
a Pelenan form of /.inm vu/^arn. On the whole, the 
Report of this .Society's work for 1872, is one of which 
thcie IS no reason to be ashamed, and we hope that each 
year will add to the number of those who take an active 
part in the work From many scientific societies it is 
not advisable noi often espcdient to exclude non-workers, 
but in such societies conncctid with schools, it should be 
insisted on tint evciy member be an active worker only 
thus can they completely serve the purpose for which 
they arc established 


LETTERS TO THE EDITOR 
[ / he Editor dots not hold htmstlj rtsponstbU fir opintoHS expressed 
by hts correspondents. No notice is taken 0/ anonymous 
coinmuHications. ] 

Dr. Sanderson’s Experiments and Archebiosis 

This lettei by Dr Sanderson, m last week’s Nmurk, contains 
an mien sting and impoiUnt i onlirroation of my experiments, 
which I wa^ \ciy gUil to see 'Ihcre aie two or three points, 
however, which seem to reipure some comnicnl 

In the fust place the flasks and rcloits after exposure to the 
heat were kept only fiom three lo six days, befoie they were sub- 
mitted to exammal ion m order to ascertain w liclhcr fermentation 
had or had not taken place But m cases in which fluids are 
exposed lo heat for a long lime, 01 arc exposed to higher tem- 
peratures, the process of fcnnontation is almost mvai lably delayed 
and also moilified m intinsity It must not therefore be supposed 
that fermentatioii would not have taken place at all m certain of 
Dr Sandciscii’s flasks, simply because it had not occurred 
within four, five, ui six days. 

Secondly, Dr Sanderson thinks his present experiments enable 
him to say that the parlicuUi fluid with which lie espenmcnled is 
not prone to undergo fermentation wulun six day ., after it has 
been hc.ated lo a tcinperalure of 100 92“ C. 1 would ask Dr 
Sanderson, however, whethei he has been caieful to observe the 
precise temperature attained by an infusion lioiling lapidly in a 
flask from which the steam can find exil only through a capillary 
orifice — as in the expermiciils which we performed together? 

Thirdly, I think it veiy desirable that Dr Sanderson should 
state definilely to the scientific world what precise meaning he 
wishes to convey by his emphasized use of the word “i/tatiee" 
m the concluding paiagraph of his letter. There seems a little 
ambiguity m his use of the word, which is the more to be re- 
gretted, since It occurs m the statement of an inference — 
where freedom from all posSiluhty of misconception is so 
eminently desirable. U. CiiARl.roN Bastian 

University College, June 23 

Spectrum of Nitrogen 

In a letter to Nature (Apnl 171I1), Mr. Steam throws some 
doubts on the accuracy of my experiments regarding the spectrum 
of nitrogen. I shall take the earliest opportunity of repeating 
and completing my experiments, and hope then to bring the ques- 
tion to a satisfactory close. As, however, some time may elapse 
before 1 can resume work, I wish to say now a few words m 
answer to Mr. btearn’s letter. 

Before all, I wish to slate clearly in what way the correctness 
of the opinion 1 profess with regard to the band-s|fcctruin of 
nitrogen would be affected by an error introduced into my expe- 
riments. The unexpected result of an experiment of mine, to- 
gether with a remark which Plucker makes in one of his papers, 
suggested to me The idea that the so called band-spectrum of 
nit^en might be that of the oxtdes of mtrogen. I was confirmed 


In this idea soon afierwards by a remark of Angstrom in his 
recent paper on double spectra August 17, 1871, 

but which was omitted in the English traiisUtion), by which he 
calls attention to the close resemblance of this band spectram 
with the spccirum of melallic oxides I have described in my 
paper the experiment just mentioned A rather narrow tube 
showed, when exhausted, the hues of mtrogen , as soon as the air 
entered the bands appeared Tlie remark of Plucker alludes to 
the fact that a tube filled with oxides of mtrogen showed the 
bands with unusual brilliancy In order to test the accuracy of 
this opinion I intended to make a crucial experiment by taking 
c.are to remove eveiy trace of oxygen I used for this purpose, at 
the suggestion of Dr Balfour Siewart, small pieces of sodium 
healed in the vaeuum lubes Tlic sodium was fused several times 
in succession in order to tree it from impurities When the nitro- 
gen was thus tre ited it always showed a line spectrum, the lines of 
which seemed to cjincide with those of the known line spectrum 
of mtrogen when measured with the instrument at my disposal 
It seems now th.at 1 have been too hasty in assuming that this 
apparent coincidence was a real one While passing through 
I^iidon a few weeks ago, Dr Huggins was kind enough lo allow 
me the use of Ins spectioscope m order to compare, under his 
supervision, the spectrum of my tubes with the real line spectrum 
ol nitrogen I then found that, although my lube showsalinewhich 
is very near the pimcipal double line of nitrogen, ihe spectrum is 
not that of inliogen 1 am at present unable to say what is the 
origin of this spectrum , but I do not think that its formation 
can be brought forward as a proof that the band spectrum is not 
due to oxides of nitrogen. Dn the contrary, it rather shows that 
an unpunly which has no effect on the spectrum of air, will has e 
one when all the oxygen is removed, and that a change has there- 
fore probably taken place m the conducting power of the gas 
which gives out the spectrum 

I do not quite see the real object of Mr Steam’s letter 1 f he 
mcielywisheslosaytU.it the proof brought foiward by me is 
insufficient, and that the question mu.st still remain an open one. 

I confess 1 have nothing to say against it If he, however, 
wishes to convey the idea that nitrogen has really a double spec- 
trum, I do nol think liis argument is a correct one* 

I will not trcspa.sss any longer upon your space, but I may, I 
think, fairly ask your ic.iders to suspend their judgment until I 
have completed my experiments 

Heidelberg, May 30 Arthur Sciiusi Eii 

Ground Ivy 

WiiH respect to the question stalled in the number for 
June 12 of this journal as to the fnound Ivy, it may be said that 
m Gleihoma, .as also in On&anum vutaan, Ihymus serpylluni 
and vutgatis, and Miulha vufitxus. specimens having flowers 
with small corolla and undeveloped anthers are very common, 
I thmk as common as specimens having flowers with 
Urge corolla and the two sexes developed Also of 
Ahntha aquatica and Zlr/rm/Zn rw/fum specimens with smallei 
coiolla and only pistils developed ate found, but much mote 
rarely than those of the other form. 

I have attempted m my work to give an explanabon of the 
oiigin of the second form of the above-mentioned Labiatx, as 
follows !— 

Ihe species named .ire distinguished fiom our other 
Labiate by the coincidence of the following three pecu- 

I By an abundance of honey, and in consequence of that by 
an abundance of insects visiting and cross-fertilising them * 

2. In the hermaphrodite flowers, by a stigma so far overtopping 
the anthers and developed so long after the anthers that self- 
fcitilisation IS impossible, or nearly so. 

3. By a great variability in Uie siae of the corolla in the her- 
maphiodite flowers of difl'erent specimens. 

Now when the flowers on different stems of the same sjiecies 
dirter .itt the sue of their corolla, it is evident a priori, and 
ascertamed by diiect observation, that generally those with the 
largest corolla are the first seen and visited by insects flying near 
them, those with the smallest corolla the last. The latter, always 
the flowers lut visited, are fertilised exclusively by the pollen of pre- 
viously-viuted flowers, coilsequently produce thetr pollen In vain ; 
and since the non-production of useless organs is always an 
advantage to ^very organic being, varieties of the smallest 

* For instance, 1 found Thymus serfyllum visited by 7 species of Apidte, 
3 speaet of Sfhttulie, 14 species of Uiptera, and 6 sn^es of Lcpidoptera . 
j olechoma yinted by ar species of Apidse, 8 species of Oiptera, and 3 species 
I of Lepldopters. 
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flowered form muit be ftivoured m the struggle for existence, 
whrn ceasing to derelop their useless anthers. Thus of the 
smallest' flowered form, viirieties with atrophied anthers of neecs- 
sity remained at last the only survivors. 

Lappstadt, June 17 If Mulur 

All the flowers of the ground Ivy (Nepeta G/tcAoma) that 1 
have this season exammed, from this neighbourhood, have tieen 
of the stamenless form described by vour correspondent “ S S D ’’ 
While spending a few days at Bath, I could find none but her- 
maphrodite flowers At Hertford I found both lorms, but a 
nreponderance of hermaphrodites These seem always more or 
less protandrous, and spnnianeoua self-pollenation is further 
prev< nted by the unequal lengths of the style and siamrns 

Kilderry, Co Donegal W li Hart 

Lotus corniculatus 

Mr. W. E. Hart(Naturf, June 12) is quite right in correcting 
me on the subiect of the fertilisaiioii of I-otus cormcnlatus It is the 
outer whorl of stamens, those opposite the calyx teeth, which con- 
tinue to grow after the others, and which have their filaments 
dilated at the top so as to thru-t the pollen out of the long sharp 
tube of the keel. I should scarcely have thought it neccsiary to 
acknowledge his courteous correction, if it were not for the 
following question and answer How is it, then, that the pollen 
of the inner and shorter whorl of stamens, which discliarge their 
pollen at the same time as the outer whorl, gets pushed out by 
tile filaments of the outer whorl, since the anthers of the inner 
whorl he below the summits of the filaments of the outer whorl ? 
The answer is curious In the early bud, before the anthei cells 
begin to open, the tuner whorl is obviously shorter than the outer 
whorl, so that the anthers of the former lie in a regular row entirely 
below the anthers of the latter, apparently for the convenience of 
close packing m the narrow closed flower As the anther eells begin 
to open, which is just befort the flower opens, thestamensof the 
inner whorl grow and approach very nearly m height to the 
stamens of the outer whorl , and as they shed their pollen from 
the summit of the anthers, their pollen comes out above the 
dilated tops of the filaments of the outer whorl, so that it can 
be pushed forwards by those fihiments along with the pollen 
of their own anihers The filaments of the toner whotl then 
wither and become comparatively short, while those of the outer 
whorl continue to ^ow, dilate, and slifien, so as to do the work 
for all the pollen ofboth whorls. In the mature opened flower 
the diflereiire between the two whorls becomes moie marked 
than ever If I am right, Mr. Hart’s detection of my blunder 
leads to the notice of a curious instance of economy of space 
and of mechanism 'I 11 Farrs k 

Abingcr, Surrey, June 21 


The Secchi and Respighi Methods 
In the numbei of Naiukl for June 12, p 136, I see that 
you notice the results obiaineci in the last eclipse with 
the use of the spectroscope for determining the first entrance of 
the moon or planet There seems, however, to be some con- 
fusion in the report. You say that I propose Respighi’s 
method for first contact, and my own for tnc last. This 
is not the case I propose the common Respighi method as 
useful for obtaining ayfrj/ warning' of the entranceof the planet 
on the chromosphere This is the only use I think it possible to 
make of it But the real entrance must be obtained by my 
method, in which one sees the disc of the sun as with a common 
glass, and the line of the enromospbere tangent to it, can be 
seen broken at the instant of contact, as the ring of Venus is 
broken at its exit from the solar disc. 

You say also (page 131, col i) that it is difficult to obtain a per- 
fect adjustment on account of the iiicijualiiy of llie driving-clock. 
If you say so for the common spectroscopic method, I agree 
perfectiv with you, because the edge of ilic disc cannot be seen ; 
out with my method this difficulty does not exist It is not 
more difficult to keep the sun’s disc tangent to the chromo- 
spheric line, than to keep It tangent to a common wire ; the clock 
can help, but it is not necessary to have it m perfect order ; even 
with common bandies one can obtain it 'fhe reason is that the 
solar d'sc being perfectly visible, one is greatly helped by the 
edge of the sun itself, while m common methods the edge of the 

Rome, June 16 P. A. Secchi 

P.S — More on this will be found m the Mtpuru M, 
Soe, (UgH SptHrotcopiUi Hal. { 


Gassendi and the Doctrine of Nataral Selection 
I No one having yet replied to the question in Mr. Monro’s 
letter (see Nature, vol. vit p 402), I venture to hope that you 
will give me space for a few remarks on Ga-wendi’s physical 
philosophy, and more especially on that part of it germane to 
the subject discussed by Mr. Monro 

The apparent implication of the question referred to is, that an- 
ticipations of natural selection are to be found m Gassendi’s 
writings Allowing to the term its utmost la' itude of meaning, this 
dues not appear to me to be the case In bis histoncal sketch of the 
various views which poets and philosophers have held as to the 
origin of things, Gassendi gives the theory of Empedokles at 
some length, including the passage on the floi/yei'fl i.iitp6rpupa 
which Mr Monro quotes in his letter. But Gassendi has 
no word of .ipproval for the thcoiy , he classes it with other 
Greek cosmogonies, sucli as those of Anaximander, Pythagoras, 
&c , and with the Climesc and Hindu cosmogonies as “fabulares 
sentcniiis iilnlosophorum,” not less fabulous indeed than the 
poetic fictions of Prometheus, Dcukalion, and Kadmus. Here, 
too, as well as m other parts of his works, Gassendi blames philo- 
sophers for ascribing to the action of natural laws effects which he 
regards as direct results of the Divine power 

Before giving a brief summary of Gassendi’s own views, I will 
premise that ii is not easy to discovei them with exactitude 
Ills woiks ,11c very voluminous, both the Lyons edition of 1658, 
and the Horcnce edition of 1728, occupying six bulky and closely 
printed folio volumes Even the abr.iigment made by his dis- 
ciple Bernier fills seven vols l2mo Ordinary histones of 
Jihilosophy give for the most Jiart a very meagre account of the 
French forerunner of Locke , and more comprehensive works, 
like those of 'f cnneiinimi, iiuhic, and De Gerando, deal with 
(lassendi as a psychologist and a moralist rather than as a 
))h>suisl Even Dr Whewell, from whom, as the historian of 
the inductive sciences, moic might have lieen cvnected, makes 
but a lew cursory references to the philosoplici who was one of 
the csiliest and most pronounced followers of the Baconian 
method, and who, as De Gerando says, “ enscignant les memes 
princi|)cs (as Bacon) les .1 surtout enseignc's par son exemple " 
The work which, as far as I have seen, gives the most complete 
account of Gassendi as a physical philosopher is bchaller’s 
“Gtschichte dcr Naturphilosophie von Baco bis auf unsere 
Zen” This water takes Eicon, Hobbes, and Gassendi as the 
typical philosophers of the empirical or n poiftnon school of 
natural philosophy He devotes about one hundred pages to 
the exposition of Gassendi's physical doctrines, and concludes 
with an elaboi ate criticism of nis atomic theory The intrinsic 
obstacles to a ptecise appreciation of Gassend/s views are more 
serious Not far removed from the age of scholasticism he 
exhibits, in a modihed degree, two of the distmctivc features of 
the schoolmen, their pedantic erudition, and their commenta- 
torial spirit. The wealth of quotation with which his pages arc 
burdened rather than adorned has laid him open to the charge 
“de laisser c'touffer ses propres idees sous le poids des citations 
empruntees aux anciens ” He belter deserves the second than 
the first clause of Gibbon’s epigrammatic eulogy ” Le meilleur 
philosophe des litterateurs, et le meilleur litterateur des philo- 
isophes'^' A work. largely imbued with the coinmentatorial 
spirit, as the Syntagma /‘hilosopHnum is, is always more valuable 
as a history of philosophic ^mion than as a source of new 
philosophic thought Again (iassendi’s bent of mind, coupled 
with the exigencies of his position iw a Chuich dignitary, seems 
to me to have precluded his holding opinions of a very decided 
and novel character True or not, the reason he is said to have 
given for adopting the atomism of h picurus rather than the Car- 
tcsian theory of vortices is somewhat characteristic , “ Chimara 
for chimjcra I cannot help feeling some partiality for that which 
IS two ihouaand years older than the other ” 

In his views as to the origin of things, Gassendi is at once an 
ntomistand a special creationist One experiences a ceruin 
sense of incongruity in noticing the way in which, while foUow- 
iDg the Biblical narrative for the mam outlines of his doctrine, 
he fills m the details from Atomism. In the beginning there 
was a chaos m which the Deity had intermingled m manifold 
confusion atoms, moleculee, corpuscula imKhtue, or mimma 
natnralta (a phrase borrowed tiom LucreliLs) of every kind, 
celestial and terrestiial, organic and inorganic, ammal and vege- 
tal. Upon these atoms bad been impreised peculiar motioM 
and affinities. At the creation of the world, as the creative P«>i» 
in their tom went forth, the potential motions and qf 

eodi apedet qf atom b^oune kinetic, and by the ‘nmtvat* of 
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atoms, simtlarljr endoved, the successive stages of aeation were 
accomplished. There is so much resemblsmce between Classendi’s 
account of the appearance of the different animal forms, and the 
Miltonic narrative of the time when ‘‘the grassy soda now 
calved,” that the question suggests itself whether the “Paradise 
Lost,” which appeared in 1667, might not have been influenced 
by the Syntagma Phtlosophtcum, its predecessor by some twenty 
years? From the side of Atomism Gassendi seeks to explain 
the Dmne cessation from labour after the six stages of crcaUun 
Besides the atoms which, when endowed with kinetic energy, 
gave rise to the primordial plants and animals, there remained 
others m which their characteristic motions ami affiniti> s still 
continued potential, and which had been subject to distribution 
only. These account on the one hand for the seminal rcpio- 
ductiou of plants and animals, and on the other for the pheno. 
mena of so called spontaneous geneiatioii. On this view, as 
may be anpposed, spontaneous generation presents few dilhcul- 
ties to Gassendi. lie needs but the hypothesis of the endurance 
from the creation of tlic atoms special to any peculiar form ul 
life. Then, when their potential motions and affinities become 
kinetic, they must of necessity issue lit the forms of life which 
by their concourse they were destined to produce Two points 
are worthy of notice m this connection — Gassendi’s definition of 
spontaneous generation, and his list of animals produced spon- 
taneously Spontaneous generation is not generation ‘‘sine 
seminibus” (germs), but “sine parentibus^' Amongst Ills 
“animalia sponte nasceiitia” are enumerated “mures, vermes, 
rana.*, muscat, allaque insecta.” 

In a theory such as this is there no evolution, no scledion 
The atoms themselves are unchangeable, and so are the specific 
characters of the aggregates which they build up Plants ami 
animals, as they now are, are but copies of the primitive forms, 
he they produced by gamogeuesis or spontaneously The natu- 
ral conditions also by which floral and faunal habitats and distri- 
bution are regulated, Gassendi seems to regard as having been 
fixed once for all at the creation Heading “Dcus” for 
" Natura,” Virgil’s lines express Gassendi’s views on this point — 



There is a sort of superficial resemblance between Gassendi’s 
atoms and Mr Spencer’s “ physiological units," but with capital 
points of difference In both theones the molecules of each 
species of plant and ammal have distinctive characteristics, and 
an inherent power of arranging themselves m the form of the 
oiganism to which they appertain But while Gassendi’s atoms 
arc simple and indivisible, as one of their synonymes, iorpusiuht 
iHsatthir, connotes, Mr. Spencer’s pliysiolugical units are com- 
plex While Gassendi’s atoms are specific creations and endowed 
with unalterable properties, Mr .Spencer’s physiological units 
are themselves the products of evolution, and are perpetually 
undergoing adaptation to equilibrate the action of forces intemid 
and external 

I am inclined to suspect that Maupertuis may have, in the 
mam, borrowed the atomic theory contained in the ‘‘ Systeme 
de la Nature” from Gassendi. The materialism which led 
Maupertuis tolmake perception a fundamental property of his 
atoms IS, however, all his own ; at any rate it is not Gassendi’s 

In Physics as in Ethics, the nearest affinity of the philosophy 
of Gassendi is to that of Epicurus It is Epicunanisra modern- 
ised, and modified so as not to clash, openly at least, with 
Christianity and with the dogmas of the current theology By 
his want of originality he was led to base his philosophy on 
an already established system, and by h!s adoption of Bacon's 
method he was attracted to Epicurus, for that philosopher and 
his school were the sole ancient representatives of the new 
a postenon philosophjr. De Gerando thinks that an additional 
link between Gassendi and Epicurus existed in the similarity of 
their views on the physical doctrines of a vacuum and of atoms. 
But It seems at least as probable that the French philosopher 
adopted these conceptions from the Greek, as that he reached 
them by his own mdependent thought. While, however, be was 
essentially on Epicurean, Gassendi was careful not to commit 
himself to any doctrines which might cause his orthodoxy to be 
questioned ; in fact, he more than once clearly expresses thus 
deteroiination, * 

" How far back can traces of the great theory of Dar- 
wm and Spencer he discovered?” As 1 showed m iiiy letter 
on Maupertuis, in Natur«, vol. vii. p. 40a, the doc*riiie is 
micoverablc in that vrriterj but De Maillet, with whom Mr, 
Spenoett begbu his historical sketch, U a quarter of a century 


earlier than Maupertuis My examination of Gassendi leads me 
to the conclusion that the doctrine of Natural Selection is not to 
lie found m his works, and further that his views, as far as I 
understand them, effectually preclude Ins holding the theory 
under any form, 

W H BRV.WEB. 

P S — On looking hack over what I have written. I find 
thit I have omrteil to point out the different attitudes of 
Gassendi towards the two distinct portions of his cosmological 
views. When he is borrowing from the Mosaic account of the 
ertat'on, all his assertions are positive, for here we have “quod 
Fiiles et SaertB I iter.-e docent ’’ When, however, he is borrow- 
ing from Atomism his views take a hypothetical form, and are 
introduced by the plirise “nihil vetat supponere ” 

Grace's Road, Camberwell 


Care of Monkeys for their Dead 
As a supplement to tlie extract from James I'orlics’ “Oricnta 
Memoirs,” given by Di Gulliver m Naiure (vol viii page 
103), the following inculciit, lecordcd by Capt. Johnson, deserves 
icpulilication — 

" I was one of a party at jeekarry, 111 the Bahar district , our 
tents were pitched tii a large mango garden, and our horses were 
jnequeted m the same garden at .1 liitlc distance off When we 
wete at dinner, a Syce came to us complaining that some of the 
horses had broken loose m consequence of being frightened by 
monkeys (t c Afa<,uus Khe\H<) on tlie trees . As soon as 
dinner was over, I went out with my gun to drive them off, and 
1 filed with small shot at one of them, which instantly ran down 
to tile lowest branch of the tree, as if he were going to fly at me, 
stopped suddenly, and coolly put his paw to the part wounded, 
covered with blood, and held it out for me to see I was so 
much hurt at the time that it h is left an impression never to be 
cff.iced, and I have never since fired a gun at any of the tribe. 

“Almost immediately on iny return to the parly, before I had 
fully described what had passed, a Syce came to inform us that 
the monkey was dead We ordered the Syce to bring it to us, 
but by the time he retmned, the other monkeys had carried the 
dead one off, and none of them could anywhere be seen ” 

G J 1< 

The Intellect of Porpoises 
In Prof Huxley’s admirable ciiticism of “Mr Darwin's 
Clitics,” • the following passage occurs —“The brain of a por- 
poise IS quite wonderfiu tor its mass, and for the development of 
the cerebral convolutions And yet, since we have ceased to 
credit the story of Anon, it is hard to believe that porpoises are 
much troubled with intellect ” 

1 have no doubt that I’rof Huxley will agree with me in 
further concluding that “ it is hard to believe ” that the remark- 
ably developed cerebral hemispheres of the porpoise with their 
deep and numerous convolutions perform no more exalted func- 
tions than the smooth pair of mere pimples that stand behind 
the olfactory ganglia of a cod-fish, and constitute the whole of 
his claim to a cerebrum proper 
1 he psychology of the porpoise (ami also that of the dolphin 
and other cetaceans with similar brains) is thus a subject of 
piimary interest to the student of cerebral physiology As a 
coninbution to the subject I offer the following facts — 

Many years ago I made the voyage from Constantinople to 
1 ondon in a small schooner laden with box-wood, &c The 
passage was very slow, occupying fully two months, including the 
whole of August, and parts of July and September. We were 
often becalmed, with poi poises playing about the ship The 
sailors assured me that no sharks were in the neighbourhood 
while the porpoises were near, and accepting this generalisation 
I frequently plunged overboard and swam towards the porpoises 
They lunall;^ surrounded me in a nearly circular shoal or com- 
pany, and directed towards their unusual viMtor an amount of 
attention which I may venture to dignify with the title of curi- 
osity. Their respiratory necessities precluded any long-continued 
scrutiny, hot after dashing upwards for their customary snort, 
they Commonly resumed their mvesti^tions, sometimes ap- 
proachuig uncomfortably near and then darting off to the circum- 
ference of the attendant circle I am tot able to describe the 
expression on the ftatures of a porpoise, but my recollection of 
that of the eyes of my swimming companions is very dtttartnt 
' Rtvtm, 1871. Reprialtd in ’’ CrituiuM tod Ad- 

ilisssw.'' 
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from wbAt I have swce seen on the large vacant orbs of aquarium 
cod-fishes, &C. 

I have not yet seen the porpoises in the Brighton Aquanum, 
but suspect that if they contrive to “make themselves at home” 
there, a careful study of their habits will remove some of the 
difficulty which Pro!. Huxley expenences in beheviiig in their 
intelligence W. Matiibu Wii liams 

Instinct 

A DlFKicttiTY occurred to me on reading Mr Lewes’s inter- 
esting and instructive ailicle on “ Instinct” in Nature of 
April 10 — and as no satisfactory answer oifers itself to me, I 
venture to trouble you with it. 

Wherein lies the difference 111 kind between the actions per- 
formed mstinctively by animals for the pi eservation of them- 
selves or their young, and those actions performed by plants 
with the same result ? 

For instance , the Ivy Linnria grows on an old wall , its 
floweis and the flower stalks ■■i iml out for the tun and insects to 
visit the little “snap dragon ” Hut no sooner does the corolla 
fall, than the peduncle begins to curve inwards to the wall, and 
usually contrives to tuck Us seed-vessel well into the Imckwork 
again We cannot say of such an action that there is “ no alter- 
native open to It , ' and even if we do, it does not explain it 
to call It “impulsive," and yet one is not prepared to accept 
it as an instance of instinct. I shall be fateful for any 
clue d cn M. 


Grus vipio 

I tiiiSERv r that In your rtjiort of the meeting of the Zoological 
Society on the 6II1 ult , in your issue of the 15th, it is stated, 
with leference to Cuts rv/w (j<« Uiuam/un), tliat “no ex.ample 
of this fine species, so lar as was known, had previously lieen 
brought alive to turope ” 1 ast autumn, when going over the 
Zoological Gardens at Amsterdam with the superintendent, Mr. 
Hegf, I saw there a splendid pair of these birds, whichhad been 
purchased for 140/., and had bred the same spiing, and reared 
successfully a fine young bud, about Iwo-thirds grown when I 
saw It in September, destined, as I was informed by Mr. Hegt, 
for the Berlin Gardens. The collection of cianes at Amsterdam 
IS exceedingly rich, far surpassing either Xxindoii or Antwerp in 
this respect It contained, when I saw it, fourteen out of the fifteen 
valid species of Grus, comprising, liesidcs the above-mentioned, 
(r t'r/iu, a splendid pair ol 6' afine <7 Itucogtranus, 

6 ' catuncuhUus, G inuadinsis, G Ameticana, 0 torqiuUa, 
&c , the desideratum being O momuhi, of Japan 

W. A. Forbes 

Cul\ cries, Winchester, June 2 


ON THE SYNTHESES Ol- MARSH-GAS AND 
FORMIC ACID, AND ON THE ELECTRIC 
DECOMPOSniON 01- CARBONIC OXIDE* 


T N connection with the investigation on the electric de- 
composition of carbonic-acid gas referred to in a 
previous communication to the Society, I was led to sub- 
mit a mixture of hydrogen <ind carbonic-oxide gas to the 
action of electricity in the mduction-tube, the mixed gases 
being circulated through the tube by means of an appa- 
ratus which I will not now describe. A contraction was 
soon observed to have taken place, which at the end of an 
hour amounted to to cub. ccntims. The rate of contrac- 
tion steadily diminished, and during the fifth hour of the 
duration of the expeiiment amounted to only 2 cub. 
centims. The experiment was stopped, and the gas 
analyzed with the following results m two several 
analyses — 


Carbonic oxide , 
Hydrogen . . . 
Marsh-gas . . . 


61 65 
32 JO 


Carbonic oxide 61 ‘JJ 
Hydrogen , 32-34 
Marsh-gas ... 6 31 


A small quantity (about 2 per cent.) of nitrogen was 

v P»P« read at ihe Koyal SociaW by Sir B C Brodie, Bsrt , D C L. , 
F.R S., laWWayueflete Professor of Chemistry in the University of Oxfonk 


also contained m the gas, together with a trace of oxygen, 
which have been omitted from the calculation. 

The result of this reaction is expressed in the following 
equation — 

C0 + 3H,= CH^+H,0. 

This fundamental experiment, which constitutes the 
basis of a new method of chemical synthesis, susceptible 
of the most varied applications, and of peculiar interest 
in reference to the explication of natural phenomena, was 
commenced by me on the loth of January last at Oxford, 
in the laboratory of my friend and successor in the Chair 
of Chemistry, Prof. Odling ; two analyses of the gas 
were completed, and the results attained in the course of 
a week from that date. In a similar experiment made 
with a mixture of hydrogen and carbonic-acid gas, a con- 
traction also occurred, attended with the formation of 
water. The gas which resulted from the experiment was 
found to consist (after the absorption of carbonic acid) of 
hydrogen and carbonic oxide, together with a little marsh- 
gas. Traces of oxygen and nitrogen were also present. 
Minute drops, too, of an oily liquid appeared m the tube. 
This liquid, aftei the conclusion of the experiment, was 
dissolved in a small quantity of water. The solution was 
strongly acid and had a pungent taste It reduced an 
alkaline solution of terchloride of gold and an ammoniacal 
solution of nitrate of silver. These reactions are the 
characteristic properties of formic acid, of which we may 
infer the synthesis to have been effected according to the 
equation 

H, + COi=lIjCOj. 

I may avail myself of the present opportunity to place 
on record the following important facts in reference to the 
action of electricity on carbonic-oxide gas 

When pure and dry carbonic oxide is circulated 
through the induction-tube, and there submitted to the 
action of electricity, a decomposition of the gas occurs, 
attended with a gradual and regular contraction, which, 
in the form assumed in my experiments, occurred at the 
regular rate of about 5 cub centims in an hour. Car- 
bonic acid is formed, and simultaneously with its forma- 
tion a solid deposit may be observed m the induction- 
tube This deposit appears as a transparent film of a 
red-brown colour, lining the walls of the tube. It is per- 
fectly soluble m water, which is strongly coloured by it. 
The solution has an intensely acid reaction 

The solid deposit in the tube, in the dry condition be- 
fore It has been m contact with water, is an oxide of 
carbon Samples, however, made m different experi- 
ments do not present precisely the same composition , 
but nevertheless they appear to belong to a certain limited 
number of forms which repeatedly occur, and may invari- 
ably be referred to the same general order or system. 
This system is, or appears to be, what I may term a 
homologous series of “ oxycarbons,” of which the unit of 
carbon with the weight 12 may be regarded as the first 
term, and of which the adjacent terms differ by an incre- 
ment of carbonic oxide (CO) weighing 28, precisely as 
homologous series of hydrocarbons differ by the incre- 
ment CHj with the weight 14. I have succeeded in iden- 
tifying by analysis two at least of these substances, 
namely, the adjacent terms C4O, and C5O4. From this 
point of view these peculiar bodies are members of a 
senes of oxycarbons analogous in the oxycarbon system to 
the senes of hydrocarbons of which the unit of carbon is 
the first and the unit of acetylene CjHs is the second 
term, me oxycarbon C4O3 being represented in that 
senes by the hydrocarbon crotonylene C4H4, and the oxy- 
carbon CsO, by the hydrocarbon valerylene CsHj. 


THE LAW OE STORMS DEVELOPED* 

■p ROM the Cape of Good Hope, in a straight line to- 
^ ward the projecting eastern coasts of Brazil, mariners 
have found a peculiar streak] of south-easterly winds. 

* ContiRiicd rrom p, 148, 
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Between the island of Tristan da Cunha and the Cape, 
and northward and westwaid to the island of Fernando 
Noronha, this streak of powerful winds, with which 
nothing in the tiade-wmd region of the North Atlantic 
can compare, has its atmospheric current as sharply 
marked as the dark blue and rapid current of the Gulf 
Stream m the Narrows of liemini. It is, doubtless, the 
region or band of most intensely acting south-east trades, 
and IS probably due to the peculiar configuiation ot the 
shores of the South Atlantic, and to the wall of the 
South American Andes It is a well-known fact that 
the volcanic cone of Tenenffe, which lies m the zone of 
north-east trades, intercepts the wind and gives it a lateral 
deflection , so that, while the trades arc blowing strongly 
on the north-east side of the island, on the opposite side 
there IS a distinctly-marked and caietiilly- measured calm 
shadow Now, the chain of the Andes endeavours to 
exert on the south-eastern tiades just such an influence 
as IS exerted by the Canary Islands on the north-e<ast 
trades This influence, in the formei case, suffices to 
thi ow off from the Comment of South America a large 
body of the south-east trades, and to deflect it to the 
eastward, giving it the charactei of a south-south-wi’st 
wind, and, at the same time, by forcing a greater or 
more concentrated bod> of air into the regions north- 
east of Brazil, imparting an increased velocity and violence 
to the air-curient It is, therefore, m the air current that 
the homeward-bound vessel from the Cape of Good Hope 
aims to steer, because she is sure of being wafted happily 
and swiftly to her destination 

It has long been demonstrated by meteorologic observa- 
tions, taken both at sea and on land, that there is very 
much /iM atmosphere in the Southern Hemisphere than 
in the northern, and for a long time physicists were at a 
loss to account for the difference It has been, however, 
very satisfactorily explained by the eminent American 
mathematician, Ferrel, m lus work on the “ Motions of 
Fluids and Solids, relative to the Earth’s Sutface,” where 
he proves at length, and states in detail (p 39) “ As there 
IS much more land, with higher mountain ranges, in the 
Northern Hemisphere than m the southern, theresistam es 
arc greater, and consequently the eastward motion of the 
air, upon which the deflecting force depends, is much 
less , and the consequence is, that the more rapid motions 
of the boiitheru Hemisphere cause a greater depression 
there, and a. gnatt,r part of the almotphcro to be thown 
into the Norther n Hemispht) e" It is, doubtless, to this 
tendency of the Southern Hemisplieie to throw oft much 
of Its atmosphere north of the equator that we may atti i- 
bute m part the supcrioi force and power of the south- 
east trades, and their well-known ability to battle with the 
north-east trades, and drive them from thoir own territory, 
at least all summer, and even in winter, as far back across 
the line as 3° or 4" north latitude. Mi Feirel, speaking 
of the principle just enunciated, well says. “'I his also 
accounts for the mean position of the equat011.1I calm-belt 
being, m general, a little north of the equator But, m 
the Pacific Ocean, wheie there is nearly as much water 
north of the equator as south (and the resistances are 
usually equal), its position nearly coincides with the equa- 
tor.” In other words, just as a bucket full of water 
revolving on a perpendicular axis would show a depression 
in the centre, and the fluid be thrown from all sides of its 
rim, the Southern Hemisphere throws its water and Us 
atmosphere into the Northern hemisphere, all along the 
equator. 

It is, therefore, a mathematical and mechanical cer- 
tainty that there is an invasion of the north-east irade- 
wind belt from the south-east trades, and observation 
powerfully bears out the deduction of the matheinatitian. 
Ansted states m his cautiously-wTitten “ Physical Geo- 
graphy “ The southern trade-wmd region is much larger 
than the northern in the Atlantic Ocean. In this sea, 
th« soudi-catt trades are fresher, and blow stronger, than 
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the others, and often reach to the loth or 1 5th parallel of 
north latitude ; whereas the northern tiade-wind seldom 
gets south of the equ.ator, and usually ranges from 9" 
to 39“ north latitude ” (p. 253), It is not difficult to see 
how easily it happens that a very small atmospheric eddy 
found in the tropical Atlantic by the conflictory north- 
east and overleaping south-east trade-winds may soon be- 
come a hurricane of wide extent and of tremendous 
energy All that is necessary, as we have before seen, is 
that an initial impulse of gyration be given to a body of 
.air. The moment that this takes place by mechanical 
influence, and centrifugal force creates the smallest eddy 
PI vortex, the siii rounding air, already highly charged 
with moisture, begins the process of convergence and 
.ascensional motion, followed rapidly by condensation 
aloft 

The slot m-cy Under — the nucleus of the humcane — 
originally very small, is instantly enlarged and expanded 
bv the evolution of latent heat stored away in the vesicles 
of aqueous vapour. For some hours, as all observations 
show to be .ictually the c.asc, the incipient cyclone scarcely 
moves, while gathering in its energies and laying tributes 
ui>on all contiguous regions The process continues with 
momentarily increasing intensity, and, before the sun has 
made his d.aily circuit, the meteor is formed 

If it be asked along what parallels of latitude in our he- 
misphere this formation takes place, the intelligent reader 
will at once answer. Near the terrestrial circle of trade- 
wmd interference. This, we have already seen, is m 
summer, from the loth to the 12th parallels of north 
latitude 

This slender zone of debatable ground is the battle- 
field of the two opposing bands ol the trades. There 
IS really no need of observations to tell us as much. But 
millions of obscrv.iiions attest the fact Every seaman 
knows it Every meteorological writer tells the same 
stoiy You have only to examine physical charts from 
the time of Columbus and Magellan to this, to see the 
absolute unanimity of testimony, and to discover that the 
hypothesis now adv.anced, and the known facts of the 
case, arc m perfect and minute accord 

If It be .asked whether the origin and interest of the 
Wcst-Indian gales is so/efy due to mechanical mter- 
feiencc, the proper reply, it would appear, should be m 
the negative. As the south-east trade-wmd comes laden 
with the vapour of the southern or water hemisphere, 
which l3ovi5 well called “the boiler” of the globe, it is 
nut by the cold north-cast trade from the northern, or 
kind hemisphere There must be a great difference m 
their tempciatures, and consequently extensive condensa- 
tion, which, by the leasomng of Mr. Clement Ley, would, 
of Itself, explain the formation of the storm That con- 
tknsaiion gieatly assists in producing or intensifying it, 

[ cannot be doubted In the high latitudes, where the 
polar air-cairrcnt is sometimes forced by barometric pres- 
sure into the soiitheily or equatorial current moving over 
the warm waters of the ocean, and thus heavily vapour- 
l.idcn, the conseciueiire is illustrated by such terrific and 
sudden tempests as that of the Royal Charter^ distinctly 
j pioved by Admiral Fiizroy to have been generated be- 
tween the opposite polar and equatorial currents off the 
co.ist of Wales. 

But that the origin of great depression-systems is solely 
due to condensation can hardly be sustained, and seems 
entirely overthrown if we regard the single fact that, on 
the great equatorial belt — the belt of perennial precipita- 
i tion — no hurricane or typhoon has ever been experienced 
by the mariner. It has long been, and is now, the 
almost universally accepted theory of meteorologists, that 
the reason no cyclones have ever been known to occur on 
the equator is, that there the earth’s rotation exerts a de- 
flectuag influducc on the winds, .amounting to zero, and 
hence the formation of a whirl is impossible. This view 
is not satisfactory, because the nucleus of a depression 
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WEATHBR CHART OF GREAT BRITAIN, BEFORE “ ROYAL CHARTER ” bTORM. 

_ L FuII-fctithewd «itow» ihow PoUr current hair-lenthered nirowi chow Equatorial current . dark-coloured eurfaca 
not reported by veaaeli or land-obaervera 

lowest barometer. The true reason that no great cyclone I parallels of latitude appears to be, that the equatorial belt 
has ever been formed nearer the equator than the third is a belt of non-tnUrference. 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

vn. 

On the Origin of Insects 
“pERSONNE,” says Carl VoRt, “ en Europe au 
moms, n’ose plus soutenir la Crdation inddpendante 
ct de toutes pieces des espbces," and though thts state- 
ment is perhaps not strictly correct, still it is no doubt 
true, that the Doctrine of Evolution, in some form or 



Other, IS accepted by most, if not by all, the greatest 
naturalists of Europe. Yet it is surprising how much, in 
spite of all that has been written, Mr. Darwin’s views arc 



Fia, 5«, Agrolis niAuu (nftcr Packard) 55, Hallica (after Wealafood) 

Still misunderstood Thus Browning, m one of his recent 
poems, says — 

“ That mass man sprang from was a jelly lump 
Once on a time , he kept an after course 
Through fish and insect, reptile, bird, and beast. 

Till he attained to be an ajw at last. 

Or last but one ” + 



Fio Cimbax, Briuhlie andZaddach, 1 c T. a. Fig 

Yet this IS a theory which Mr. Darwin would entirely 
repudiate ; which is utterly inconsistent with his views. 



Whether fish and insect, reptile, bird, and beast, are 
derived from one original stock or not, they are certainly 
not links in one sequence. I do not, however, propose to 
discuss the question of Natural Selection, but I may 
observe that it is one thing to acknowledge that m 
Natural Selection, or the survival of the fittest, Mr. 
Darwin has called attention to a causa, has pointed 


out the true explanation of certain phenomena ; but it is 
quite another thing to maintain, that all animals are 
descended from one primordial source. 

hormy own part, I am satisfied that Natural Selection 
IS a true cause, and that whatever may be the final result 
of our present inquiries— whether animated nature is 
derived from one .incestral source, or from many— the 



tardigrade (ifter D.y*^,n) S7, larva ot Ceddonvyva (1 

Packard) 58, Lindia toruloaa (after Dujardin) 


publication of the Origin of Species will not the less 
have constituted an epoch in the History of Biology. 
But, how far the present condition of living beings is 
due to that cause j hov far, on the other hand, the action 
of Natural Selection has been modified and checked by 
other natural laws— by tlie unalterability of types, by 
at.nvism, &c : how many types of life originally came into 



Fio. 59, Prorhynchus stagnalis. 


being ; knd whether they arose simultaneously or succes* 
sively, — Uiese and many other similar questions remain 
unsolved, even if we admit the theory of Natural 
Selection. this has indeed been clearly pointed out 
by Mr. Darwin himself, and would not need repetition but 
for the careless cntieism by which in too many cases the 
true question has been obscured. Without, however, dis- 
cussing the argument for and against Mr. Darwin’s con- 
clusions, we SO often meet with travesties of it like that 
which 1 nave just quoted, that it may be worth while to con- 
sider the stages through which some group, say for instance 
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that of insects, have probably come to be what they are, 
assuming them to have developed under natural laws 
from sirnpUr organisms. The question is one of great 
difficulty. It 18 hardly necessary to say that insects cannot 
have passed through all the lower forms of animal life, 
and the true line of their development would not at pre- 
sent be agreed upon by all naturalists In this question 
embryology and development are perlmps our best guides. 
The various groups of Ciustacea. for instance, greally as 
they differ in their mature condition, are for the most 
part very similar when they quit the egg Haeckel, ih his 
'■ Naturlichs Schopfungsgeschichte,” gives a diagram 
which illustrates this very clearly 

In the case of insects, the gradual course of evo- 
lution through which the present condition of the 
group has been probably am ved .at, has been discussed 
by Mr. Dai win, by Fritz Muller, Haeckel, Brauer, myself 
and others At first sight the differences arc indeed great 
between the various groups of insects. The stag b--ctle, 
the dragon fly, the moth, the bee, the ant, the gnat, the 
^asshopper -these and other less famihai types seem at 
first to have little indeed in common They differ m size. 



in form, in colour, in habits, and inodes of life Yet the 
researches of entomologists, following the clue supplied 
by the illustrious Savigny, have shown, not only that 
while differing greatly in details, they are constructed on 
one common plan ; but also that othei groups, as for 
instance, Crustacea (Lobsters, Cr.ibs, &c ) and Arachnida 
(Spiders and Mites), can be shown to be fundamentally 
similar In PI 4 I have figured the larvoe of an Ephemera 
(Fig i), of .1 Meloe (Fig 2), of a Dragon Fly (Fig. 3), of 
a -Sitaris (Fig 4), of a Campodea (Fig 5), of a Dycicus 
(Fig 6), of a Termite (Fig 7), of a Stylops (Fig. 8), and 
of .a Ihrips(Fig 9) All these lirvre possess many cha- 
racters in common The mature forms are represented 
m the corresponding figures of Plate 3, and it will at once 
be seen ho w considerably they differ from one another. The 
same fact is also illustrated in Figs 48 — 55, where Figs. 
48—51 represent the larval states of the mature forms re- 
presented in Figs 52—55 Fig. 48 IS the larva of a moth, 
A^ratis Siiffmn (fig. 52), Fig. 49 of a beetle, //n/ftca 
(fig S 3 ), f'lg SO of a Saw Fly, C/wSeaJJbig 54); and 
Fig. 51 of a Centipede, Julus (Fig. 55). 

Thus then, alth.) igh it can be demonstrated that per- 
fect inserts, however much they diifer in appearance, are 
yet reducible to one type, the fact becomes much more 
evident if we compare the larv.ne M Brauer* and It 
have pointed out that two types of larvae, which Packard 
has proposed to call the Eruciform and Leptiform, run 
through the principal groups of insects This is obviously 
a fact of great importance as all individual Meloes are 
derived from a form resembling Plate 2, Fig 2, it is surely 1 
no rash hypothesis to suggest that the genus itself may 
be sq. 

Firstly, however, let me say a word as to the general 
Insect type It may shortly be described as consisting 
of animals, possessing a head, with mouth-parts, eyes, 
and antenna j a thorax made up of three segments, each 
with a pair of legs ; a»d a many-segmented abdomen I 
With an^ appendages. Into the internal anatomy I will : 


not now enter It will be seen that Plate 4, Fig. 4, re- 
presenting the larva of a small beetle named Sitans, 
answers very well to this description. Many other 
Beetles aie developed from larva; closely resembling those 
of Melofc (Plate 4, Fig 2), and Sitaris (Plate 4, Fig. 4) ; in 
fact— except those species the larv.c of which, as, for 
I instance of the Weevils (Plate 2, fig 6), are internal 
j feeders, and do not require legs— we may say that the 
Coleoptera generally are derived fiom larva: of this type. 

I will now pass to a second order, the Neuroptera. 

' Plate 4, Fig I, represents the larva of Chloeon, a species 
the met.imorphoscs of which I described some years ago 
in the Lmnean Transactions,* and it is obvious that m 
essential points it closely resembles the form which I 
have just described 

The Orthoptcra, again, the order to which Grass- 
hoppers, Crickets, Locusts, &c belong, commence life in 
I a similar condition, and the same m.iy also be said of the 
Tuchoptcra 

From the difference m external form, and especially 
the large compar.ative sue of the abdomen, the larva; of 
Lepidoptera (Fig 48), and of certain Hymenoptera, 
for instance, ol bitex (Fig 14) and of the Saw 
Flies (Fig so), have generally been classed with the 
maggots of Flies, Bees, Weevils, &c , rather than with the 
more active foim of larva just adverted to This seems to 
me, as I have already pointed out,t to be a mistake If 
we look, for instance, at the larva of Tenthredo 
we see the three thoracic segments well marked, 
and the three pairs of legs The abdominal prolegs, 
indeed, give the larva- a very diffeient appearance to those 
of the preceding type, but m some respjcts remove them 
still further from the apod, vermiform, larva;. The larvae 
of other species belonging to this group, foi instance of 
Lyd.a, have no abdominal prolegs, and well developed 
though short antenn.e. The caterpillar type difters 
then in its geneial appearance owing to its greater 
clumsiness, but still essentially agrees with that already 
described 

No Dipterous larva, so fai as I know belongs truly to 
this type, m fact, the eaily stages of the pupa m the 
Diptcra seem m some respects to correspond to the larva; 
of other Iijj,cct oidcrs The Development of the Diptera 
IS, however, .is WeissmanJ has shown, very abnormal m 
other respects 

Thus then we find in many of the principal groups 
of insects that, greatly as they differ from one another 
m their mature condition, when they leave the egg 
they consist of a head , a three-segmented thorax, 
with three pairs of legs , and a many-jointed abdomen, 
often with anal appendages Now is there any mature 
animal which answers to this description ? We need 
not have been surprised if this type, through which 
It would appear that insects must have passed so 
many ages since (for winged Neuroptera have been 
found in the carboniferous strata) had long ago become 
extinct. Yet it is not so The interesting genus Campo- 
dca (PI. 3, Fig 5) still lives , it inhabits damp earth, and 
closely resembles the larva of Chlotfon (PI. 2, Fig l), 
constituting, indeed, a type which, as shown in PI. 4, 
occurs in many orders of insects. It 13 true that the 
mouth parts of Campodea do not resemble either the 
strongly mandibulate form which prevails among the 
larva of Coleoptera, Orthoptera, Neuroptera, Hymenop- 
tera, and Lepidoptera , or the suctorial type of the 
Homoptera and Heteroptera. It is, however, not the 
less interesting or significant on that account, since, as I 
have elsewhere endeavoured to point out, its mouth parts 
are intermediate } between the mandibulate and haustillate 
types , a fact which seems to me highly significant. 

It seems to me, then, that there are good grounds for 
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considering that the various types of insects are descended 
from ancestors more or less resembling the genus Cam- 
podea, with a body divided into head, thorax, and abdo- 
men ; the head provided with mouth-parts, eyes, and one 
pair of antennae, the thorax with three pairs of legs, and 
the abdomen, in all probability, with caudal appendages. 

If these views are correct, the genus Campodea must 
be regarded as a form of remarkable interest, since it is 
the living representative of a primaeval type from which 
not only the Collembola and Thysanura, but the other 
great orders of insects have deiived their origin 

This ancient type may possibly have been derived from 
a less highly developed one, resembling the modern Tar- 
digrades, a (Fig. 56) smaller and much less highly 
organised being than Campodea, which has been succes- 
sively placed among the Ac.in and the Rotatora It 
possesses two eyes, three anterior pairs of legs, and one 
at the posterior end of the body, giving it a curious le- 
semblance to some Lepidopterous larva' 

These legs, however, as it will be seen, are reduced to 
mere projections. But for them, the Tardigrada would 
closely resemble the vermiform larva so common 
among insects. Among the Coleoptera, for instance, the 
vermiform type occurs in the weevils ; among llymcnop- 
tera in the Bees and Ants , among Diptera it is general 
Among I'richoptera the larva early acquires the three pairs 
of legs, but as /addach has shown,* there is a stage, 
though It IS quickly passed through, in which the divisions 
of the body are indicated, but no iiace of legs is yet pre- 
sent. Indeed, there appear to be reasons for considering 
that while among Crustacea the appendages appear be- 
fore the segments, in Insects the segments precede the 
appendages, although this stage of development is very 
transitory, and apparently, m some cases, altogether sup- 
pressed I say “ apparently,” because 1 am not yet 
satisfied that it will not eventually be found to occur in 
all cases Zidd&ch, in his careful observations of the 
embryology of Phryganea, only once found a specimen in 
this stage, which also, according to the researches of 
Huxley, t seems to be little more than indicated in 
Aphis It IS therefore possible that in other cases, when 
no such stage has been observed, it is not really absent, 
but, from its transitoriness, has hitherto q^caped at- 
tention. 

Fritz Muller has expressed the opinion X that this ver- 
miform type IS of comparatively recent origin , he says, 
“ the ancient insects approached more nearly to the 
existing Orthoptcra, and peihaps to the wingless Blat- 
tidie, than to any other order, and the complete meta- 
morphosis of the Beetles, Lcpidotcra, &c. is of later 
origin.” “ There were/’ he adds, “ perfect insects before 
larva: and pupa?.” This opinion has been adopted by 
Mr. Packard § m his “ Embryological Studies on Hexa- 
podous Insects.” 

M. Brauerll also considers that the vermiform larva is 
a more recent type than the Hexapod form, and is to be 
regarded not as a developmental form, but as an adapta- 
tional modification of the earlier active hexapod type. In 
proof of this he quotes the case of Sitans 

Considering, however, the peculiar habits of this 
genus, to which I have already referred, and that 
the vermiform type is altogether lower in organi- 
sation and less differentiated than the Campodea 
form, I cannot but regard this case as exceptional ; 
as one in which the development has been, so to 
say, " falsified ” by the struggle for existence, to use an 
expression of Fritz Muller’s, and which therefore does not 
truly indicate the successive stages of evolution. On 
the contrary, the facts seem to me to point to the con- 
elusion that, though the grublike larvae of Coleoptera, and 



some other insects, owe their present form mainly to the 
influence of external circumstances, and partially also to 
atavism, still the Campodea type is itself derived from 
earlier vermiform ancestors Nicolas Wagner has shown 
m the case of a small gnat, allied to Cecidomyia, that 
even now, in some instances, the vermiform larvae retain 
the power of reproduction. Such a larva (as, for 
instance. Fig. 57) very closely resembles some of the 
Rotatoria, such, for instance, as Albertia or Notom- 
mata ; these differ generally in possessing vibratile cilia. 
There is, however, one genus— Lindia (Fig. 58)— in which 
these cilia: are altogether absent, and which, though re- 
sembling Macrobiotus in many respects, differs from that 
genus in being entirely destitute of legs. I have never met 
with It myself; but it is described by Dujardin, who fbund 
It m a ditch near Pans, as oblong, vermiform, divided 
into nngs, and terminating posteriorly in two short conical 
appendages The jaws are not unlike those of the larvie 
of Flies, and indeed many naturalists meeting with such a 
creature would, I am sure, regard it as a small Dipterous 
larva , yet Dujardin figures a sjiecimen containing an egg, 
and bccms to have no doubt that it is a mature form.* 
John Lubbock 

{To be continued,) 


AMER/CAN SCIENTIFIC EXPEDITIONS^ 
' 7 ''HE present year will be pre-eminently characterised 
m the history of the United .States by the number 
of scientific expeditions, thoroughly equipped m every 
respect, and fitted out for exploration m various regions 
of the great West , and although most of them have been 
already referred to m our columns, it may be well to 
recapitulate them in geographical order. The most 
northerly is the International Northern Boundary Com- 
mission, which IS intended to survey the line of the foity- 
ninth parallel, from the Lake of the Woods to the crest of 
the Rocky Mountains The survey of the eastern section 
of the northern boundary of the United States was com- 
pleted many ycais ago by Colonel J D. Graham and 
others, and that of the western section, from the Pacific 
coast to the Rocky Mountains, was brought to a close m 
i860. The middle section, as was the western, is m 
charge of Archibald Campbell, Esq , of Washington, as 
commissioner, with Major Twining as chief engineer 
officer on the part of the United States. Dr. Elliott 
Coues, of the army, the well-known naturalist, accom- 
panies the expedition m that capacity, and the work will 
be done in connection with a large party, equally well 
equipped, detailed by the British Government 

The labour of this Commission was begun m 1872, con- 
sisting m the examination of the line from the Lake of 
Woods to Pembina, this village being the starting-point 
for the present year 

The next expedition is that along the line of the 
Northern Pacific Railway, and will consist of a body of 
about 2,000 troops, under the immediate command of 
Colonel D N Stanley. This will concentrate at Fort 
Abraham Lincoln, on the Missouri, now representing the 
western terminus of the Northern Pacific Railway, and 
Its route will be westward toward and across the Yellow 
Stone River. This large force is intended tq keep the 
Indians in check, and prevent any interferences on their 
part with the location and construction parties of the 
railway In view of the fact that this expedition passes 
through a rich but htUe-known country, abounding in 
objects of natural history and zoology, the president of 
the National Academy of Sciences memorialised the 
Secretary of War m reference to the appointment of a 
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corps of Kientific men to accompany it ; and this com* 
munication being favourably received, a number of gentle- 
men were duly commissioned. Some of these, however, | 
subsequently found themselves unable to carry out their 
intention; but finally an organisation was completed, 
with Mr, J. A. Allen, of Cambridge, as zoologist , Dr. 
Lionel R. Nettre, of New York, as mineralogist and geo- 
logist ; Mr William Pywell, of Wdsbington, as photo- 
grapher; Mr. Edward Konopicky, of Cambridge, as 
zoological and landscape artist ; and Mr C. W Bennett 
as general assistant These gentlemen have been com- 
mended especially to the kind attentions of General 
Sheridan and Colonel Stanley, and will receive every 
facility possible for carrying on tlicirwork. 

The next expedition is that of Prof F V. Hayden, 
who continues the work upon which he has been engaged 
for so many years His starting-point is Denver, and the 
region to be explored lies south of the fortieth parallel of 
latitude, and extending from Green River on the west to 
the eastern base of the Rocky Mountains He expects 
to occupy several successive years in proceeding toward 
the Mexican boundary The expedition has been divided 
into several parties, each with its commander. The 
general topographical and surveying work is under the 
direction of Mr James T Gardner, so well known in 
connection with Mr Clarence King’s explorations. Some 
of the specialists accompanying the expedition are Dr. 
F. M Endlich and Mr. Marvin as geologists, and Mr. J. 
H. Batty as zoologist. 

The next survey in the geographical order of arrange- 
ment IS that of Lieutenant George M Wheeler, m con- 
tinuation of the labours of seveial preceding years This 
expedition will be divided into four mam field parties, 
one of which will be again subdivided, and includes four 
astronomical and triangulation parties Party Na i, 
under charge of Lieutenant Wheeler himself, will operate 
in portions of New Mexico and Arizona, and will be 
accompanied by Mr. G K, Gilbert as chief geologist, and 
Dr. Oscar Loew as assistant geologist. Parly No. 2, 
under Lieutenant Hoxie, will be accompanied by Mr. E. 
E. Howell as geologist, and Mr. H W. Henshaw as natu- 
ralist. This party will move from Salt Lake to Camp 
Wingate, passing through portions of New Mexico and 
Arizona. The third party, undei Lieutenant William L. 
Marshall, with Prof J J. Stevenson as geologist and 
mineralogist, and Dr J. L. Rothrock as medical officer 1 
and naturalist, will move south-west from Denver through I 
to Wingate, and explore also a portion of New Mexico 
and Arizona. 

The fourth, or triangulation party, will start fiom Santa 
F^, and carry a system of triangulation west to the 
meridian of Fort Wingate, and thence south to the 
Mexican border. The first astronomical party will be 
stationed at Salt Lake, with Mr, J. H. Clarke .is observer ; 
the second will be on the Denver and S.inta Fd line. Dr. 
h. Kampf, observer, the third will be on the Union 
Pacific and the Central Pacific Railro.id lines, with 
William W. Maryatt as observer ; and the fourth party at 
Ogden, with Prof. H B Herr as observei. Here an ob- 
servatory will be constructed for receiving signals from 
communicating stations, with a view of establishing differ- 
ences of longitude. 

The expedition of Major J, W. Powell on the Colorado 
River, m Utah, comes next in order, this gentleman being 
now occupied m finishing his work and piepanng his re- 
port m compliance with the Act of Congress. Major 
Powell had been several years in this region, and has al- 
ready constructed a map of wonderful interest and great 
accuracy. In connection with his work lie lias made a 
veiy large ethnological collection relating to the Piute 
Indians. 

The explorations of Mr. Clarence King, who has been 
engaged tor several years in the survey of the line of the 
fortieth parallel, will, it is understood, be completed during 


the present season by reviewing some portions of the route 
already traversed. 

The engineer expedition under Captain Jones will alse 
proceed from Cheyenne along the Wind River Mountains 
to some point on the Upper Missoun, and will be accom- 
panied by Dr Parry, the well-known botanist. It is also 
understood that a large Government party will start from 
Fort Ellis and proceed eastward, and form part of the 
Yellowstone expedition already referred to. 

The exploration of Alaska will also be prosecuted in 
behalf of the Coast Survey by Mr, William H Dali, who 
has already proceeded to the Aleutian Islands, with a 
view of preparing a proper chart of the same, and espe- 
cially of selecting a suitable landing-place for the pro- 
posed Pacific Ocean cable The labours of Mr. Henry 
W Elliott and Captain Bryant in the islands of St Paul 
and St George, in Behring Sea, will, it is hoped, be as 
productive as in 1872 

Nearly all the parties referred to, while, of course, pre- 
pared for prosecuting the topographical, geographical, 
and astronomical service, are accompanied by competent 
geologists, bot.inists, and zoologists, and there is reason 
to believe that the amount of material which will be 
transmitted by them to the National Museum will exceed 
in magnitude ,ind value that of any previous year since 
its establishment in 1857 


JVOT£S 

IfAi a meeting of tlie Geographical Society on Monday even- 
ing, Sir Barilo I'rcre, who was m the chair, intimated that the 
Queen had been graciously pleased to grant a pension of 300/ 
a year to Dr 1 ivingstone We are glad to see that the daily 
press IS becoming alive to the scandal of putting off with such a 
paltry gift a man who has spent hii life lu the diimterested 
service of his country and of humanity he has surely 
eanuJ something more liandsome Sir Bartle Frere read a 
letter from Dr. Kirk, whitli stated that the East Coast Ex- 
pedition was getung on well, and that its members were 
in good health Dr Dillon and Lieutenant Cameron had 
succeeded m traversing the wet country, and were now 
engaged in crdlecting porters on the inland side of the nver. 
Lieutenant Murphy and Mr Moffat were understood to be 
following. His arrival had done much for the assistance 
of the expedition. No further news had of late been re- 
ceived ol the expedition, a circumstance regarded by Dr Kirk 
m a favourable sense A letter from Lieutenant Grandy, from 
the Western Expedition, was then read. In this communication 
the writer, in giving an account of the progress of the expedition, 
stated that the men were all well, and that the climate was de- 
liciously cool 

Tin RE will be an Election to Five Scholarships at Jesus 
College, Oxford, on Tuesday, October 14. The annual value 
of the Scholarships is 8of , and they are tenable to the close of 
the twentieth term from the Scholar’s matriculation. Candi- 
dates must not on the day of election be full twenty-four years 
old One of these Scholarships is an Open Scholarship, It will 
be given according to proficiency in Physical Science, combined 
with the Classical attainments required by the University. The 
Examination for this will commence on Tuesday, October 7, 
and It will be held at Magdalen College m company with that 
for a Magdalen Demyship and a Merton Post-Mastership. 
Papers will be set m Chemistry, Physics, and Biology , and an 
opportunity will be given of showing a knowledge of practical 
work in Chemistiy and Biology Candidates for this Scholar- 
ship, if not otherwise admitted to the Examination, are requested 
to call on the Piincipal of Jesus College, on Monday, Oct 6 , 
and if so admitted, to call upon him on any day in the same 
week, 'and to bring with them certificates of age and of past 
good conduct 
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There will be an elechon to a Fellowship in Natural Science 
at Magdalen College, Oxford, in October next, the holder of 
which will not be required to take Holy Orders The exami- 
nation will be held in common with Merton College, preference 
being given to proficiency in Biology, the College reserving lo 
themaelves the power of taking candidates m any othci branch 
of Natural Science if it shall seem expedient to do so 
Candidates must have passed all the examinations required hy 
the University of Oxford or University of Cambndge for Uic 
degree of Bachelor of Arts, and must not be m possession of 
any Ecclesiastical Benefice, or of any Property, Goveriimenl 
Pension, or office tenable for life, or during good behaviour (not 
being an Academical office within the University of Oxford), the 
clear annual value of which shall exceed 230/. They must also 
produce testimonials of their fitness to tiecome Fellows of ilie 
College as a place of religion, learning, and education, and 
these must be sent to the I’resident on or before Monday, Sept 
29 Candidates are required to call on the President on Mondiy, 
Oct 0, between the hours of 3 and 5, or 8 and 9 r M T heexa- 
minalioii wdl commence the iollowing day 

Dr James BorToMLEV, B A , D be , F C S , has been ap- 
pointed to the Science Mastership of the Taunton College 
School. The liberality of two or three munificent friends has 
enabled the headmaster to place the science teaching on a new 
and enlarged footing Science has been taught m the school 
since 18O5 with imperfect instruments, accominoilatioii, and 
teaching power, yet with sufficient thoroughness to pass many 
pupils 111 the London Matriculations and in the scientific portion 
of the ( )xford Local Examinations The apparatus will now be 
largely increased, a temporary but efficient laboratory is about to 
be erected, and a science master of the highest reputation has 
been secured. 

'1 iiL fine specimen of the Octopus brought to the Brighton 
Aquarium from the French Coast m April last and suspected at 
the lime by Mr Saville Kc-nt to be a female, ha« just verihcxl 
this anticipation by depositing numerous eggs The i«isiuon 
selected by the cre.atuie for their lixlgment is most opporlunc, 
the several clusters being attached to the lockwoik, close to one 
another, within a few inches of the front glass of its tank , thus 
afforduig every facility for their observation to the general 
jiublic, and enabling the officers on the Naiurabst’s Staff to 
watch their progress towards malurily from rbiy to day The 
eggs were deposited on Thursday last, the 19th inst , since which 
time the parent his vigilantly guarded them, usually encircling 
and partly concealing the whole within a Coil of one or more of 
her snake-hke arms, and vigorously repelling the near approach 
of any of her comrades m the same tank Ltke those of the 
Argonaut or Paper Nautilus, the eggs of the Octopus arc of 
small siae compared with the ova of other Cephalopoda, the 
mdividcals being no more than one-eighth of an inch in length, 
of oval form, and are crowded round a central flexible stalk 
two or three inches long A dozen or more of these compound 
clusters, each including over a hundred eggs, represent the 
number already deposited by the female Octopus in the Brighton 
tanks. The mate of the interertmg parent is a fine fellow 
brought from the Cornish Coast lust February, On the arrival 
of his fair companion he immediately vacated bis oyster grotto 
in her favour and for many subsequent days lavished upon her 
the most assiduous attention. 

Mr. Livingstone Stone, the Assistant Commissioner on 
the part of the United States, has been engaged for some time 
past m collecting freab-water fishes of various species to be 
ttansported to California, for the purpose of introducing them 
into the nvers and ponds of that State. For this purpose he 
had sent to him a car of the Central Pacific Kailway, which he 
hai had fitted up properly for thu object. At om end of the 


car is a plank pond, lined with zinc and holding four tons of 
wa>er, over which are lierlhs for Mr. Stone and his assistants. 
The rest of the car is occupied with smaller tanks, and a reserve 
of sea and fresh water, household and commissary supplies, &c 
Among the species that Mr. Stone carries with him, in tin, form 
of partly hatched eggs or young, arc shad, cat-fish, yellow peicli, 
wall eyed or glass-eyed perch, eels, lobsters, and the like, .md 
iliereis every reason to believe he will succeed 111 transleiiing 
his freight without matetial loss If he accomplishes his object 
of placing these fish in the California waters, Ihere is every 
reason to expect them to coiistitiiie bclore many years an im- 
portant addition (o the food resources of the butr, 

Mk BtNTllAM’s Anniversary ArUlrcss tn the Linnean Society, 
just printed at the request of the Fellows, deals chiefly vvnh 
the |>rogress of physuilogie.il botany during the past year. He 
refers especially to Strasburger’s investigaiions of the 
structure of Coiiifsru; and Gnetaccu, and to the gene.-ilogie,il 
tlit<Ty by which that botanist makes ihe Conifers the (lareiit race 
from which theGnetaceoe have directly descended, these agiiu 
having engendered ihc higher Dicotyledons I'his theory Mr 
Bcntham considers to rest on very sknder grounds, preferring the 
hypothesis that the Gnetaee.c have remained the least modified 
from the common stock, the Comferu, having undergone a 
greater progressive change m one direction, the total separation 
of the sexes, the Dicotyledons a greater advance m another 
ibicction, the increising complexity of the floral development. 
Haeckel’s conjectural pedigree of the Calcisponges is abo 

The “session extraordinaire ” of the Botaiiioil Society of 
I' ranee will he held this year at Brussels under the auspices of 
the Royal Botanual Society of Belgium, The session will com- 
inenee by a meeting at the Botanic Gardens, Brussels, on 
July 9, at 9 A M. Excursions will be made lo the botanical 
evt iblishments at Brussels, Oheiil, Liege, Antwerp, lic , as 
veil as to the grotto ol llaux, the marshes of Hassell, 4lcc. 
Fiiglisli botanists are especially iiiviied to t«ke ji.sit in this 
meeting The districts to be visited are st,itcd to be of uiiu.ual 
1 interest from a botanical point of view 

I'liE subscriptions to the .Sedgwick memorial give promise 
ihat a handsome museum will be erected to his memory The 
amount alieaily promised is very eoiisiderable 'Ihe Chancellor 
ol the University, the Duke of Devonshire, beads the list with a 
donation of 1,000/ The High .Steward, the Earl I’owis, contri- 
butes 200/ , the Prince of Wales, too guiiiias, the Vice 
Clianecllor, Dr Cookson, the two representatives m Pnibament, 
the Right Hon S H Walpole and Mr Beresford Hope, os 
well as a large number ol other geiulemen give 100/ each I’be 
1 irl of Derby has p'oniised 200/ , I’rof belwyn, 500/ , the 
Master of Trinity College, 200/ , Prof. Lightfoot, 200/. 

1 HE Royal Horticultural Society’s Show at Bath was opened 
on Fuesday, and continues till Saturday 

The official report of the Secretary of the U S Navy, re- 
specting the Arciie exploring ship Pe/atts, disiscls the suspicions 
respecting the manner of Captain Hall’s death, and shows that 
the separation of the crew was accidental, but does not account 
foi the failure of the Polara to rescue the men on the ice Im- 
portant scientific results have been obtained The supposed 
open Polar Sea proves to lie a sound opening Into Kennedy 
Channel, with an inlet on the east, probably marking the 
northern shore of Greenland. The Tigrtst, which has been 
purchased by the Navy department for the relief expedition, will 
start euly in Tuly, 

The Council appointed at the Conference of the Tradci 
Guild of Learning, recently held at the Society of Arts, met on 
Satiudiy last. Amongst other business transaetsd it wts resolved 
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that in addition to various other eminent men, the following, as 
representatives of literature, science, and art, be invited to be- 
come vice-presidents of the guild. — Prof Huxley, Sir Francis 
Grant, Mr. Alfred Tennyson, Dr W B Carpenter, Prof Tyn- 
dall, Sir Antonio Brady, Lord Lyttelton, Mr Phoinag Hughes, 
M.P , Mr J. A. Froude, and Sir Slerndale Bennett It was 
further resolved that the annual subscription for ordinary mem- 
bers be one shilling or upwards, and for associate members one 
guinea or upwards , that application should be made for dona- 
tions to meet the preliminary expenses, and to furnish an income 
until the society is self-supporting , and that .1 prospectus of the 
objects and plana of the society sliouUl be issued as soon as 
possible 

CuMMODORK Siii'RiiKF has retuincd to the Navy Depart- 
ment at Washington, bringing with him the materials for pre- 
senting a detailed rejiort of his exploration upon the Isthmus of 
Darien during the past winter in reference to the construction of 
an inter oceanic ship canal The result of his m<{mries has been 
much more favouiable than was anticipated, and it Is now esti- 
mated that only twenty-eight miles of canal need be constructed, 
the remainder of the distance consisting of the perfectly navi- 
gable waters of the Atralo, Dogiiado, and Napipi iivcrs, A 
tunnel will still be necessary, as estimated on a pievious ex- 
ploration, but this will only reijuirc to lie three miles m length, 
instead of five, and it is estimated that the enure distance can be 
completed at a cost of less than 70,000,000 dols Twenty-two 
miles of the canal are over an almost level plain, xnd only nine 
locks m all will be needed. 

W* have just received the fust number of the Bulletin, or 
Proceedings of the Society of Natural History of .Buffalo, New 
York tour siiudai numbeis are to be issued each year, with a 
few plates The number before ns is solely occupied by the 
work of Ml Aug R Grote, who contributes four papers 
describing new North American Moths, and giving catalogues 
of the Sphingidae and Zygaeraulac of North America, followed 
by conclusions drawn from a study of the genera Hypen.s, and 
Herminia 

SivCK the diffraction spectrum differs fiom a prismatic spec- 
trum of the same length in having the less refrangible lays more 
widely dispersed, it some time ago suggested itself to Prof t. 
A Young that a so-called ■/‘hu/e or “ grating ” of fine lines 
might advantageously replace the prisms in spcctroscooes de- 
signed for the obseivation of the solar prominences through the 
C line Having recently obtained one of the beautiful gratings 
ruled upon speculum metal, having a ruled 'surface of something 
more than a square inch, the lines being spaced at intervals of 
of ail inch, he combined this svitli the collimator and tele- 
scope of a common chemical spectroscope, thus getting an instni- 
ment furnishing a spectrum of the fiist order, m which the D 
lines, are about tsvice as widely separated as by the flint gla.ss 
prism of 601 belonging with the original instrument In 
the neighbourhood of C the dispersion is nearly the 
same as would be given by four pnsms. The spectra 
of the higher orders are generally not so well seen on 
account of their overlapping J each othci, but fortunately 
with one paiticular adjustment of the angle Iretween.ihe collima- 
tor and telescope, the C line 111 the spectrum of the third order 
can be made to fall in the vacant sp.oce between the spectra of 
the second and fourth orders On applying the new instrument 
to the equatorial, Prof. Young found that in the first order 
spectrum he could easily see the brght chromosphere lines 
C, D„ and F j he could also, though with great difficulty, make 
out Hy, (2796K) On opening the slit the outline of the chro- 
mosphere and the forms of the prominences were well seen, 
both m the spectra of the first and third order The grating is 
much lighter and easier to manage than a tram of pnsms, and 


if similar ruled plates can be furnished by the opticians at reason- 
able prices and of satisfactory quality, it would seem that for 
observations upon the chromosphere and prominences they might 
well to some extent supersede prisms 

The Lleventh Annual Report of the Free Libraries Com- 
mittee of Birmingham is very carefully drawn up It contains 
some valuable analytical tables showing the average numbers 
of those who daily take advantage of the library, the ages of 
the readers, their occupations, along with the number of 
volumes issued to readers of each occupation, and tables show- 
ing ,hc books most in demand From the lattci item we are 
gbad to see that science in its vaiious departments comes in for a 
very fair share of attention. In Apiil 1S72 the Reference 
library and the Art Gallery were thrown open to the public 
on Sunday afternoons, and to judge from the statistics, the 
privilege has been taken consideiable advantage of, especially 
by those who have Ie.ast time during the week, for mental 

In the last number of the you) mi oj tin 'iiaiuhtal Soaety is 
an interesting jiapcr by Mr. F Gabon, F R S , on the Relative 
Supplies from Town and Country Families to the population of 
future geneiations Mr Gabon took for the purpose of com- 
parison, from the census returns, 1,000 families belonging to 
Coventry, in wliieh there are various industries, and where the 
population IS not increasing, ami 1,000 families from small agri- 
cultural parishes m ,Warwiekshire* After careful comparison 
and caleulation, based on ascertained data, Mr Gallon concludes 
that the rate of siqiply in towns to the next adult generation is 
only 77 per eciit , or, say, three-quarters of that m the country 
In two geneiations the propoition falls to 59 per cent , that is, 
the adult grandchildren ol artisan townsfolk aie little more than 
half as numerous as those of labouiiiig people who live in 
healthy country distiicts 

The Rcpoits and Pioceediiigs foi the year 1872-3 of the 
I Miners’ Association of Cornwall and Devon, contain some good 
I papeis, mostly of a practical naluie, in connection with mining. 

\Vi have received the Monthly Notices of the papers and 
proceedings of the Royal Society of Tasmania for 1870, 1871, 
and the half ol 1872 A great part of them are occupied with 
valuable meteoiulogical observations and statistics, and from the 
reports of the society's meetings and the numerous papers printed 
in on subjects connected mill all departments of science, 

we judge the society to be m a healthy condition As might 
natuially be expected, many of the papers are devoted to the 
practical asjiccts of science, to pisciculture, arboriculture, agri- 
culture, the reaiing of sheep, Ac 

Wl would recommend to anyone visiting Derbyshire, espe- 
cially the district around the Peak, Mi. Bates’s little “ Hand- 
book to Castlcion and Its Neighbourhood,” containing very full 
and well compacted information on all the places of interest 
around There is a useful section on the geology, mineialogy, 
and botany of the district, and we believe that Mr John Tym, 
of Castlcton, the publiahei of the book, well known as a geolo- 
; gist, will willingly give anyone who calls at bis shop, informa- 
tion on the natural history of the district 

We would recominend to all Londoners who are at a loss how 
to spend an occasional holiday to procure the summer edition of 
I Mr Henry Walker’s "Half-Holiday Guide,” which is wonder- 
fully cheap considering the quantity of matter it contains. It 
would take a few summers of half-holulays to exhaust all the 
charming resorts around London he describes. The book also 
contains much useful information for the botanist, geologist, 
ormthologist, entomologist, and mlcroscoput, ns well as with 
regard to various sports. Mr. Walker should, however, cease 
to quote so much irrelevant verse. 
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The following additions have been made to the Brighton 
Aquarium during the past week - —Two Puffins (Fratercula 
atetua)-, small Crocodile (Cioco-iilits sJi){tom Sumatra, pre- 
sented by Captain Murray , Bass (Labrax htptu ) ; Black Bream 
(Cantharus lineatus) , Stieaked Gurnards (Ttiqla lineata) , 
Mackerel (Si scomber). Lumpfish {Cyclopterus lumfius) , 
Grey Mullet {Mugil captlo) , Ballan Wrasse (Lahus maeu/atus), 
Flounders (PlnmmectiS fiesus), tresh-water variety, presented by 
F. J. I'.vaiiF, F,sq , Herring (Clupea harett^s ) , Conger Eels 
(Conner vn/gant), John Uorce {Zeus fabet) , Sea Horses 
{Ihpporampus tmnulosus) from the Mediterranean, Octopus 
( Octopus vulgai ts) , Oystei s ( Osti ea ediths ) , Zoophytes ( -iettnoloba 
itian/bHr),{S<i«nriii!Hi-'ia), (9 minnita), (Alryomum diqilalum), 
( Tubulnna indivisa) 

TllK additions to the /oological Society’s Gardens during the 
past week include a Dormouse I’halangcr {Diomtcia nana) from 
Tasmania, presented liy Mast W h Stratford , a Coati, brown 
variety {Nasun nauca) from S Amerca, presented by Mr ('. P 
Crawford , a Lion {PJif ho) from Afiica, presented by tin. 
Hon M. F G Finch Hatton , a Rhesus Monkey {AAittuiii 
e>y//iirus) from India, presented by Mr J C Freeman, a 
Tasmanian Rat Kangaroo < umctdtts), presented 

by Mr J Shelton , a (jarnet’s Galago (Cnihgo garnctti) from 
E Africa, presented by Mr tiartle I'rcrt , two horned I irards 
{P/iiytosoDiii eoniutum) from Texas, jircsinted by Mr. W. 1. 
Booker, a Clifford’s Snake .(/uwo wo iliffoidit) from Cairo, 
presented by Mrs E Livcing , a black Stork (Ciconia nigra), two 
wliite Storks (C alba), and a Spoon-bill {Plataha Icucorodia), 
purchased, a red Kangaroo {Matiopii^ >«/»«), and a Fallow 
Ucer (Dama vulgaus), born in the (lardens 


SOCIETIES AND ACADEMIES 

Royal Society, May 15 “On the Heating of a Disc by 
Rapid Rotation in vacuo'" By Prof Balfour Stewart, MA, 
F R S , and Prof P I'ait, M A 

In two previous communicaiions to this Society, we gave an 
account of some expertments winch we had made up >n the 
heating of a disc through lotition »// vaiuo In these experi- 
ments the increase of radiation of the heated disc was observed 
by means of a delicate thermopile and galvanometer Three 
alumimum discs of various thicknesses and one ebonite disc 
were used, and the results derived from the experiments were as 
follows — 

(1) The heating effect observed appeared to be independent 
of the density , and of the chemical constitution of the residual 
air and vap mr surrounding the discs 

(2) The quaitity of he it developed under similar circum- 
stances of rot ition in three aluminium disc s 05, 0375, 025 of 
an inch in thickness respectively appeared to be the same, inas- 
much as the relative theraioraelnc effect for these discs varied 
inverssly as thsir thickiie>s 

(3) Be -.ides the heating effect alluded to in (l) and (2), there 
waifoini tn be, when the vacuum had been lecrntly made, a 
strictly temporary effect, srmetimes m the direction of heat, 
sometimes in that of cold, owing probably to the condensation 
or evaooration of small quantities of aejueous vapour , but this 
effect was only no' ice ible during rotation, disappearing the mo- 
ment the m ition was stop ped. 

In June 1871 the expe rimcnts were resumed In the mean lime 
theapparatus had been fitted with an arrangement working through 
a barometer-tube, by means of which, instead of trusting to radi- 
ation, the disc Itself might, after rotation, be tapped by means 
of the pile, which could be brought up to it and then withdrawn. 
By this means a much larger effect might be obtained, and it 
became possible, by varying the adjustment, to find according to 
what law the heat-effect varies with the dislan* from the 

These experiments were conducted in the following manner 
The disc was first of all tapped befoie rotation several times , 
at each tapping the momentary swing of the needle was re- 1 


corded, and the mean of the readings w— 
eating the state of the disc with respect to heat. 

The disc was next tapped after rotation, and the difference 
between the readings before and after was taken as indicating the 
change m the state of the due produced by rotation. 

The results derived by tapping an ebonite disc were found to 
be very different from the radiation-resulls, inasmuch as m the 
former the effect of the pressure and quality of the residual air 
IS very apparent, while 111 the radiation-results it is hardly per- 
ceptible. A probable explanation of this will be given after- 
wards, but in tlic mean time, in view of these results, it has been 
thought expedient to discuss them quite independently and by 
themselves, with the view of ascertaining whether they can best 
lie explain^ by a gas-effect alone, or whether they likewise indi- 
cate a residual effect independent of gas 
With this objeit calling A B the results at A and X let Us 
(A) + (B) 


iting the -.obohetfut 


of 'J 


. due to whatcitr 


We thus obtain 


Gas-effect at A 


DiyhjdroRcn Dry air Dry carhsnic acid 
Residu.ll effect . . 55 50 60 

Similar experiments nith the same g.alvanometer were made 
with a disc of cartiidge-paper, of which the pores were filled 
with solid paraffin 

Tiealing these results m the same manner as those of the 
elionite disc, wc obtain — 

Dry hydrogen Dry air Dry carbonic acid 

Whole effect (A) 25° 45'0 43 S 

Gas-effect (,’V) 4 o 20 o 23 o 

Residual effect . 21 o 25 o 20 5 

Now, if wc suppose that there is only one effect due to gas, it 

(a) That the proportion between the effects due to the various 

gases cxpi rimented on (and all of the same pressure) is never- 
lliclcss different for the two discs 
{$) Hiat the proportion (for the same disc) between theeffeets 
due to the various gases experimented on is different according 
to the prcssuic 

If, however, we suppose that there are two effects, one of 
which IS independent of the residual gas, we find — 

(o) That, as rcgaids tliei'iiv-r^oA the proportion between that 
due to the \arious g-ises is nearly the same for both discs. Thus 
m the elxmite disc we have 4, 20, 18, while la the paper disc we 
have 4, 20, 23 as lepreseuling the gas-effect for the various 
gases 

(fl) That the teudual ejf,it in either disc is nearly the same for 
the X annus gases Thus m the ebonite disc we have 5 5, 5'o, 
60, while 111 the paper disc we have 21 o, 25 O, 20 5 as repre- 
senting the residual tlTect for the various gases 

The results arc thus much more simple on the hypothesis of 
two effect*, one of these being independent of the residual gas, 
than on the hypothesis of only one effect 
It was next eiidcavourel to ascertain whether these two effects 
were diffeiently influenced by a blind, and it was found that the 
pioportion between the two effects is greatly altered by the blind, 
so that while the hydrogen effect is not much stopped, the other 
IS diminished \ cry considerably ; it was therefore concluded that 
the residual effect is not much altered by a chamois leather 
blind. 

It was suggested to us by Prof Helmholtz that it would be 
desirable to ascertain whether any difference was produced ui 
the results liy loading the disc on one side , for if these 
results be due to vibration, it might be supposed that they would 
bo aflected by this means 

It has been seen that the residual effect obtained from a diM 
covered with chamois leather is approximately the same as that 
fiom an uncovered disc , this would appear to us to be against 
the vibration hypoibesis 

In an experiment made the disc was covered with a chamois 
leather blind with a segment cut out, j, 
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From a mean of two aeta of experiments we may conclude that 
this arrangement does not much induence the resulU. 

The disc was next treated m the following manner 

It was covered with a chamois leather blind tied into holes 
drilled in the disc, and having two pieces of different shape cut 
out. The experiments gave (for an atmosphere of dry 
hydrogen) tapping in A 54, tapping in B 56, while for an 
uncovered disc they gave 53 a.s the heat-result All these 
experiments apparently combine to prove that the result is not 
due to vibration 

Our next experiments were made with the view of testing 
whether or not the two effects, the residual and the gas-effect, 
were resident in the same particles of the disc , and for this purpose 
the experiments made immediately after rotation were compared 
with those made one minu'e afterwards 

The experiment! available for this purpose are so numerous 
that they can bear spliiting into two portions, m each of which 
the same result is seen 

Thus we have for an atmosphere of ^ dry hydrogen, and as 
the mean of 30 individual comparisons 

Effect at first Effect one minute afier I jo i , 
also, as the mean of i2 individual comparisons, we obtain the 
proportion of 1 ‘ig i, while as the mean of the whole we obtain 

l^reating in a similar manner the observations made with an 
atmosphere of hyd + air, we obtain 

As the mean of 25 comparisons i'47 i 

As the mean of 2i comparisons 1 41 1, 

while as the mean of the whole we obtain i 44 l 

W e therefore conclude that the residual effect is less diminished 
during the interval of one minute than the gas-effect 

We next made experiments with two aluminium discs ‘05 and 
,025 of an inch 111 thickness respectively These discs were covered 
on bjlh sides with a coating of lampblack applied by negative 
phniugrapliic varnish 

From these experiments it was concluded that there are two 
effects which are differently distributed over the particles of the 
disc 

It also appeared that the effect for hyd which may be 
supposed to represent the residual effect, and that for hyd 
-P fti air, which may be supposed to represent the gas-elicct, are 
both diminished m very nearly the same proportion, namely 
100 77, by a transference of the pile to a position nearer the 

eentie of the disc And it was furthermore concluded from the 
experimenis that in an aluminium disc covered with varnish, as 
well as m a disc of ebonite, we may imagine the residual effect 
to be more deeply seated than the gas effect 

We venture on the following as what appears to us to be the 
most probable explanation ol the whole Ixidy of experiments, 
mcluding those with radiation 

(1) 'there is a temporary heat or cold effect which may 
be supposed to arise in particles very slightly attached to the 
disc , this IS radiated off chieHy during rotation, and does nut 
probably greatly affect the disc afterwards 

(2) 1 here is a surface gas-effect, which in an aluminium and 
even in an ebonite disc is conducted into the interior as it arises, 
so that It does not greatly radiate during rotation of the disc 
In a paper disc, liowever, which is formed of a badly conducting 
material loosely put together, part of the effect does escape as 
radiation during rotation. 

(3) 'There is a residual effect, which is more deeply seated 
than the ^as-effect And inasmuch as radiation takes place from 
a perceptible depth, this effect is much more influential than the 
gas effect in increasing radiation alter rotaiion In tile case of a 
paper disc, this deeply sealed effect will be less diminished by 
radiation dui mg rotation than the gas-effect, and therefore atter 
rotation m such a disc we might expect the gas-effect to be 
peculiarly small 

In the course of these experiments we have endeavoured to 
prove that this residual effect is not caused by vibration The 
radiation-experiments with aluminium discs ol three different 
thicknesses went, on the other hand, to show that it was ol the 
nature of a surface-effect. _ This is confirmed by the results de- 
rived from tapping ; for, in the first place, the experiments with 
aluminium discs show that the two effects (the rtstdoal and the 
gos-effeci) are probably distributed in the same proportion, going 
from die centre to the circum'eieme uf the disc Again, taking 
the two duct of thickness 05 and 02$ of an inch, we obtiun 
the following results ■ 


Effect tor A hy<l Eff«t for A hyd- -fA air. 

Thin due 48 (22 observations). 228 (10 observations). 

Thick disc 29 (20 observations). 108 (10 observations). 

Now, allowing for errors of experiment, we see that the resi- 
dual, as well as the gas effect, u reduced to about one-half for 
the thick disc 

Again, an experiment of a similar nature gave the effect for 
At hyd in an e^nice disc of -As m. in thickness - 33 against a 
result = 5$ for the thin ebonite disc. Unfortunately it was 
omitted to make a comparison with these two discs for the gas- 
effect ; nevertheless these results are all in favour of the residual 
eff tt being a surface effect 

Our conclusion from the evidence before us is, that the resi- 
dual effect is a surface-effect more deeply seated than the gas- 
effect, but distributed outwards from the centre to the circum- 
ference, very much in the same manner as the gas effect. The 
residual effect likewise appears able to )>enetrate a chamois 
leather blind without any perceptible diminution. We regard 
these concliuions as preliminary, and shall endeavour In our 
future expenments to procure ailditional evidence of these pro- 
perties of the residual effect, as well as to obtain new facts 
regarding it In the meantime, as the subject is one of interest, 
and has been already too long delayed, we have not hesitated to 
bring thc-e results before the notice of the Royal Society 

Geological Society, June if —Prof Ramsay, F R S , vice- 
president, m the chair — The following communications were 
read — ‘On the naiiire and probable origin of the superficuil 
deposits in the valleys and deserts of Central Persia,” by 
W T Blanfurd llie general results may be summed up 
as follows —Persia lias undergone a gradual change from a 
moisicr lo a drier climate simultaneously with the cfevatlon of 
portions of its surface, resulting first m the conversion of old 
river-valleys into enclosed basins containing large lakes, pro- 
bably brackish or salt Then, as the rainfall diminished, the 
lakes gradually dried up, leaving desert plains The amount of 
subaciial disintegration among the rocks of the high ground he 
considered to be in excess of the force available tor its removal, 
the water which now falls only sufficing lo wash the loosened 
materials from ihc steeper slopes into the valleys, and hence the 
valleys in the upper parts are gradually being filled up with 
coarse gravel-like detritus, just a> their lower jiortions have been 
alicady hidden beneath lake-deposits — “On Caryophylha Bre- 
dat (Milne Edwards and Ilaime) from the Red Crag of Wood- 
bridge ” by Prof P Martin Duncan, F R S. The author le- 
corded the occurrence m the Red Crag of the Woodbridge dis- 
trict of a variety of Catyophyllia Brrdai (Milne-Edwards and 
Haimc) — “On the Cephalopoda-bed and the Ooohte bands of 
Dorset and part of bomerset," by James Buckman, F L 8. 
From an investigation of the Cephalopoda beil in quarries at 
Bradford Abbas m Dorsetshire, the author comes lo the con- 
clusion that It IS quite distinct from the Cephalopoda-bed of 
Gloucester-.hire, and tnat it is the representative ol the Rubbly 
Oolite at the top of Lcckhamplon Hdl and Cold Comfort, and 
of the Grypliitc and 7ri^oMM-beds of the neighbourhood of 
Cheltenham. The Gloucesterahire Cephalopoda bed he regards 
as situated close to the bottom of the Interior Oooiiie series , 
and ihis is also the position to which he refers the sandy beds 
above mentioned — “ CetartAmsau/vs Watktri (Seeley), an 
Ichihyosaurian (rom the Cambridge Upper Greensand,” by H. 
G beelcy, F L,b. In this paper the author described a small 
Ichihyosaurian lemur, discovered by Mr J F Walker m the 
Upper Greensand of Cambridge. He noticed the general eha- 
racicnstics of the femur in Ichihyosaurians, and pointed out, as 
the chief pecaliarittes of the boue that he was describing, the 
subovate form of its head, smd the presence of large flaiiened 
lateral trochanters, which, if of equal dimensions on both sides 
of the bone, would have made us greatest transverse measure- 
ment greater than lU length Upon this bone he proposed to 
found new a genus, Cctarthrosaurus. 

Royal Astronomical Society, June 13 —Prof. Cayley, 
F.R.b , president, in the chair — S J. I-ainbert, of Newton 
Observatory, Auckland, was elected a Fellow of the Society.— 
The Rev. J Vale Mummery presented a large photographic 
portrait of Mrs. bomerville He said that the bociety bad long 
been assessed o( a portrait of Miss Caroline Herschel, and he 
was glad now to be the means of finding her so httmg a com- 
panion. Mrs Somerville and Miss Heischel had been aomitied 
os honorary members of the huciety on the same evening in 
I S34. They had long been separate^ first byhutance and then 
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by death, and it was only fitlmg that their portraits should now 
be hung together on the walls of the Society.— Paper “On a 
stereographic projection of the transit of Venus m 1882,” by 
R. A. Proctor. The author said that his paper was intended to 
show the desirableness of limiting the preparations for Halley’s 
method to the transit of 1874 In the transit of 1882 the lines 
bounding the region where the whole transit can be seen will be 
much closer This is the natural effect of the transit lasting only 
SIX hours. Again, the southern pole where difference of duration 
IS greatest, instead of lying within the region where the whole 
transit can be seen as in 1874, lies outside that region It should 
be remembered also that in searching for suitable places of obser- 
vation a frmge of 10° wide, measuring along the Imes where the 
beginning and end of the transit are seen at sunrise or sunset, 
must be thrown out of account Taking this into account the 
transit of 1882 is seen to be very little suited for Halley's method 
Maps were shown to illustrate the paper — “ On occultations of 
stars by the moon and eclipses of Jupiter’s satellites,” by the Rev 
R Main. This paper contained a i ery extensive table of obser- 
vations of eclipses of Jupiter’s satellites. Several such sets of 
observations have recently been leceivcd by tlic Society, and it was 
remarked that a paper on the subject read by the Astronomer 
Royal last year was beginning to bear good fruit — “Note on ihc 
discovery ot a new minor planet, No Ijl,” by Dr Peteis Hus 
is the nineteenth jilanet discovered by Di Peters l>r. Luther 
has also discovered 1 9 Thanks to the American telegraphic 
system, It has already been ob-erved in England as well 
as at Leipzig and Marseilles — "Note on the Mass of 
Jupiter,” by W T Lynn In 1866, he had had the honour 
of laying before the Society an account of a determination of this 
element by Prof Kruger, of Helsingfors I hat determination 
hiving been recently improved by the aid of subsequent obser- 
vations, the result was coriimunicated by the author to the 
AshoHomHihe iXaihrtc/itoi {Ho 1,941) Mr Synie has, m this 
“Note,” placed it m juxtaposition with the determinations by 
Airy, Bessel, Jacobs, and Muller The .agreement thus shown 
IS very saiisfactory, especially as the methods employed are 
different — Airy, Bessel, and Jacobs deducing Jupiter's mass 
from the motions of his satellites, Motlcr Irom those of 
Kaye’s Comet, and Krugen from those of the planet Kemis 
This important element in the solar system may be considered 
as well established — “Note on Ur Oudeman's Photographs 
of thebolar Lclipseof Dec 11, 1871,” nyCol Tennant lie had 
received two iJajier copies of the photographs taken in Java He 
could recognise almost every depiessioii of outline as 111 the 
Indian photographs, but there was much less detail. He thought 
we might learn something from them as to photography It was 
evident that the light was more intense than m the Indian jilio 
tographs, but the exposure for a short time had not had the effect 
of producing the halation which was there visible He was con- 
vinced that in future eclipses it will be better to use a reflector 
— Mr Kanyard remarked that the paper copies of the Dutch 
pho'ographs which he had seen had been printed from enlarge- 
ments on glass in which the moon had been stopped out with 
black paper, or some other maleiial On measuring, he had 
found that the body of the moon, as given in the photographs, 
was by no means circular, and Mi Davis hid pointed out to 
him that the irradiation under the jirominences was jietftctly 
sharp at the edges as it would he when pimted ilirough a j>x|« r 
nitili It was tticrclore unfair to in-titule any comparisons as to 
theamouriiof the irradiation in these and m Iheolhcr pliologi iplis 
— “ Note on the sympathetic iiitlii^nce 01 clocks,’ liyVlr William 
Ellis He had been lesling a numlser of clocks placed upon a 
wooden fiame at the Royal t.bseivatory At hrst he lound a 
sympathetic iiifluencc, but when the frame was considerablj 
strengthened, so as to prevent vibration, they crasid to iiiflucmc 
one another He concluded that the popular notion as to ihc 
vibrations in the an pro luced liy ihc swing of one penduluni 
having any susceptible influence on another swinging near to it 
was rfroneous — “ Un a recording mnrometcr," by Mr W 
11 Christie This contained a description of two rather elabo- 
rate instruments for recording the transits of stars by pricks on 
a long strip ot paper It is intended to make experiments as 
to the potsible use of the instruments at Greenwich —rr0pos.1l 
to determine the solar parallax by obscrvali ms ol theiopposition 
of the planet Flora. M. Galle invited ihe assistance of English 
and Australian astronomers. He had prepared and submitted 
to the bociety a long list of suitable comparison stars 

Linnean Society, June 19 —Mr. Bentham, president, in 
the chair. — Prof. P. M Duncan read a paper on the Develop- 


ment of the Gyneecium and method of Fertilisation of the Ovule 
in I^mula vulgarts Prof. Duncan had carefully followed the 
accouAlt given by Diichartre of the mode of development of the 
ovule In Primulaceae, from which he differed in many Im. 
portant points, believing that the French observer had been 
led into error by dissecting only a cultivated and therefore to 
some extent abnormal variety In tracing the development of 
the floral organs Duchartre states that he first of all detected 
the calyx, then the stamens, and finally the pistil, the placenta 
being formed in the centre of the cavity of the pistil, and never 
connected with the ovarian wall With this statement Payen 
agrees. Dr Duncan’s observations agreed with these as far as the 
formation of the calyx and stamens was concerned ; but withm 
the lattei he found simply a mamilUry process At the next 
stage there was a very short style, solid and not perforated, the 
ovarian wall including the placenta on which were the rudi- 
incntary ovules , the ovarian wall does not grow up over the 
placenta, but is produced from it by a kind of differentiation ; 
subsequently the style lengthens and the small stigma is pro- 
duced The ovules appear m a spiral senes, and are recognised 
by their power of reflecting light , the summit of the placenta 
has never any connection with the style The ovule consists of 
nothing but a single integument and an embryo-sac . there is no 
inner inUgument and no nucleus The lower portion of the 
tissue of the style is absolutely impervious to the poUen-tnbes, 
and if these could enlei the ovary m tins way, the micropyles 
■are in such intimate contact with the placenta, that they could 
neverbe reached by the tubes from the cavity of the ovary 
Dr Duncan has detect! d the passage of the pollen-lubea actually 
through the tissue of the placenta itself, from which they again 
emerge to reach the micropyle of the ovule In the discussion 
which followed, this view of the course of the pollen-tubes was 
confirmed by 1 )r T S CobbiKl. — Dr Hooker read a paper by 
the Kev G New, on the sub alpine vegetation of Kilma maro, 
lliis IS the only tropical Afiican alpme flora with which we 
aie acquainted , the mountain being situated in Eastern Africa, 
j" S lat, rising to a height of 20,000 ft , or nearly 5,000 ft 
above the snow-level The flora is essentially th.at of the 
Cnmeroons. The flora may be dividcl into seven regions of 
siKcessivc heights, the 1st is the mhabiled district, with 
pitntains, maize, ivc. , the Jiid region is |ungle ; the 30! is a 
forest of gigantic trees covered with moss, the herbaceous 
stgclation being essentially European, with the dock and stinging- 
nettle, hosts almost every night, the 4th consists of green 
hills covered wiih clover , the 5th is heath , the 6th bare lulls ; 
Ihe 7th, everlasting snow Of the fifiy species contained in the 
aillcction, twenty were from the zone immediately beneath the 
jieipetual snow , nearly all were of South African genera, very 
lew European, and no new species not already known from the 
Camcroons The flora is therefore essentially South African 
Meteorological Society, June 18 — Dr J \V. Tripe, pre- 
sident, in the chair — The following pajicrs were read — On 
some results of temperature observations at Durham, by John 

I Plummer —On the Meteorology of New Zealand, 1872, by 
t. R Marten On the Climate of Vancouver Island, by Robert 

II .Stott, F R S —Meteorological Observations at Zi-Ka-Wei, 
m-ir hlianglni, by Rev A M Colombel, with note by Rev. 
S I Perry, !• R A S —Notes on the connection between Col- 
liery Explosions and Weather, by R H Scott, 1'. R S , and 
\\ lb lam t.. allow .ly — Distribution of Rainfall Maxima m Great 
liriftiii and Ireland between the years 1848 and 1 872 inclusive, 
by W R Iti't, F R A S , and note on the heavy Rainlall of 
M irch 4 at Natal, by R J Mann, M D , I’ R A S. The ordinary 
m.ctiiig was then a ij lurned and the Annual General Mee ing 
avos held, and ilio R-port of the Council lead. The Report 
St lied that ilic Council had much jdcasnre in congratulating the 

I So. lety, at the close of the twenty-third session, upon the lerrei- 
ii.ttion of a year which will bear favourable coinpanson wiih 
any that ptecedes it, whether regard be had to the character of 
the papers read, to the attendance at the peiiodic meetings, to 
Ihe number of new Fellows elected, or to the activity and inte- 
rest evmced in the general proceedings It was stated that it 
had been found necessary to hold an extra meeting in May to 
enable all the papers which had been received to be presented 
before the Society , and the Council had the gratification to 
announce that it is in contemplation to hold eight monthly meet- 
ings next session, instead of six is hasfieen the practicehitherio. 
The number of new Fellows .idded to the Society dunng the 
year had amounted to 35, the accession thus indicated being 
considerably larger than upon any years since 1864 Reference 
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was made to the library, the financial affairs, the proposed altera- 
tions of the bye-laws, and the recent meteorological conference 
at I^ipsig ; and the Council concluded by statmg that tlsey hod 
hod under consideration that evening a letter from the Board of 
Trade with reference to sending a representative to the Meteoro- 
logical Congress to be held at Vienna m Septenfaer next. The 
Tresident then delivered an Address m which he chiefly referred 
to the progress of the Soaety during the two years that he bad 
occupied the presidential chair. The following gentlemen were 
elected officers and council for the ensuing year —President — 
Dr Robert James Mann, KRAS Vice picsidcnts — Arthur 
Brewin, F R.A S , George Dines, Henry Storks Eaton, Lieut - 
Col Alexander Strange, F.R.S Treasurer -Henry Perigal, 
F. R.A.S Trustees — Sit Antonio Brady, F GS, Stephen 

William Sliver, F.R G S Secretaries— George James Symons, 
John W Tnpe, M D Foreign Secretary— Robert H Scott, 
F. R S Council — Charles Brooke, F R. S , Charles O F. t ator, 
Rogers Field, C.E, Frederic Gasler, James Glaishcr, F R S, 
John Knox Laughton, F. R A S , VVitliam Carpenter Nash, 
Thomas Sopwith, I' R S , Rev Fenwick W Stow, M.A ,Capt 
Henry Toynbee, F R A S , Charles Vincent Walker, F R S., 
E O. Wildman Whitchoiise, C t 
Berlin 


German Chemical Society, June 9 — A W Hofmann, 
president, in the chair. A. Behr and Van Dorp report oxide of 
lead heated in iron tubes to be a good oxidising agent for or- 

f inic vapours. CjHACH,), yielding CjHjiCH),. &c — E 
alkowsky has found that taurine escapes digestion in the human 
body to a large extent A small quantity of the following com- 
pound, however, passes into the urine , a crystallised acid of the 
empincal foi mula, CjHjN^SOj, forming quadratic plates, which 
are easily soluble, and giving well-crystallised salts with Ba, Ag, 
&c With baryta water it yields taurine, carbonic acid and ammo- 
nia The acid appears to be a substitution product of our hydro- 
gen in taurine through carbammic acid Dr balkowsky took 
5 grammes of taurine fur twelve days iollowmg without suffering 
any great inconvenience to his health -T Thomsen sent m the 
results of very numerous experiments on the heat absorbed or 
developed by dissolving various salts in water The same savant 
attacks the calorimetric method employed by Bertbelot, and 
disputes his conclusions as to the existence of a hydrate HCl-t- 
filljO — K Heumann has found that copper 111 contact with 
sulfide of ammonium becomes covered with ciystals of subsul- 
fidt Cu.S, according to the reaction 2CuC)-l-2(NH,),.S = Cu, 
S-f4NH, -t-aHgO + b — H v Gegenfeld reports on the action 
of hypochlorous acid IlCiO on allylic chloride The dichlor- 
hydrine thus formed he considcis as isomeric with that prepared 
from glycerine, while L Henry obtained a body through the same 
reaction, which he considers as identical wiih ordinary dichlor- 
hydrme — L Bisschopmck has studied the amides and the 
nitutasof the three chloracetic acids, particularly with regard to 
their physical properties 'I he most prominent result 13 the 
following irregularity ui the boiling points of the nitriles, 
namely - 

CH,.CN bolls at 81— 82" 
tll.t’l CN „ 123- 124” 

GHClg fN „ 1(3- 113'' 

(Cl, CN „ 83-- 8,’ 


favour alloys containing from 48 to 66 mill, zinc, 354 to 373 cop- 
per, and sfo to 581 gold —A report on the papers on Phyl‘ 
hxera, by MM. Duclaux, Max Cornu, and L. Faocon was 
presented — On the complete movements of a ship oscillating 
in calm water, by MM. O Duhil, de Benoz^ ana P. Risbec. 
The authors gave an account of their experiments on the 
Elorn, a vessel of too tons displacement — Photo-chemical 
researches on the use of wes os developers, and on 
the influence of physical conditions as regards zensitisation, 
by M. Merget, was a paper on some of the chemi- 
cal phenomena of photography — On a scientific ballcon as- 
cent on the 26th April, 1873, by MM Crocd-Spinelli, Jobert, 
Penaud, Petard, and Sivel — Announcement of the discovery of 
Planet 132 at Washington on the 14th June, by Prof Henry. — 
Researches on electricity produced by mechanical actioas, &c., 
b) M L Joulin Researches on essence of alan gilan {Unona 
odoratissima), by M. H. Gal. The author has discovered ben- 
zoic acid m this essence, and believes that this is the first instance 
of this body being found in an essence, it having hitherto been 
found only in the balsams. — Contributions to the history of the 
histologic constitution of Mobtg's glaiin, by M A. Bechomp. 
This pai>er related to the gelatinous body found m the sulphurous 
spruigs of the Pyrenees The author finds that microscopic ex- 
amination shows it to be a mass of microzymes imprisons in a 
hyalin matrix, lie has tried various experiments on its action 
as a ferment —On the estimation of the total nitrogen in manures, 
by M H Pellet — On the estimation of phosphoric acid in 
natural phosphates, super- phosphates, and manures, by M 
H Joulie— On a process for the estimation of hemo- 
globin in blood, by M Quinquaud — On the determina- 
tion of the mechanical eqiiiv lient of food, by M, A 
Sanson The author pointed out the immense value to ail 
employers of animal motive power, such as military autho- 
rities, &c , of the value of a method for ascertaining the value in 
work of the forage they use for their horses. He estimated the 
value of I kilo ot protein in a good average ration, as, in round 
numbers, 1,600,000 metre-kilograms. — Experimental researches 
on the influence of barometric changes on the phenomena of life, 
iith note, by M P Bert 
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T he foregoing remarks wore accompanied by a note tA M L. 
Henry on the boiling-iioinls of the cyanides of negative radicals 
He points out that if in HCN, 11 is replaced by a negative ele- 
ment or radical, the boiling point sinks; thus HCN 26”, 
Cl CN ly’, CN CN — 21', adding other examples, and the 
attempt of an explanation of this exceptional phenomenon 
The seme chemist has continued his researches on ptopargylic 
alcohol CjHjOH He has found its bulling point eqiud to 
114”, and he has prepared the bromide, the iodide, the sulfo- 
cyanide, and the acetate belonging to it. In treating brommated 
allylic alcohol CjH,Br OH with potash, he obtains besides 
propaigylic alcohol an ether (CjlIgBrlgO, and perhaps also pro- 
pargyhe ether, which has not as yet been obtained in the pure 
stale 

Paris 

Academy of Sciences, June 16 —M de Quatiefages, presi- 
dent, in the chair. The following papers were read . — On the 
combustion heat of formic acid, by M Bertliclot — On the alloys 
used for gold coinage, by M. Eub. Pelegot The author advo- 
cated the addition of zinc to the idloy, and at the same time the 
reduction of the gold to a very great amount He mentioni wifli 
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AN ORnLR OF INTELLECTUAL MERIT 

T he many obvious objections that may be urged 
against the well-meant proposal which Earl 
Stanhope brought forward in the House of Lords the 
other evening, for the creation of an Order of Merit to 
confer upon men who have deserved well of then 
country m Literature, Science, and Ait, have already been 
pretty fully discussed both in the Upper House itself, and 
by the daily press Happily “ It is not now as it hath 
been of yore , ” the classes for whose behalf it is sought 
to create a special Order of Merit, are getting to be 
regarded as less and less a peculiar people, both by 
themselves and by the public generally. To many it ap 
pears that the < re.ition of any such order would be going 
in the face of the progressive tendencies of the age, and, 
we are confident, would not be in accordance with the 
desires of many of the men whom Lord Stanhope is sin- 
cerely anxious to honour It is well-known, that over and 
over again have both academical and imperial honours 
been refused by men whom all acknowledge to have 
produced works that must be placed in the highest 
rank of intellectual products, and they spurn patronage 
The matter is not, however, all one way. The medals 
conferred by the Royal Society are really the decorations 
of an Order of Merit, election to which, however, lies 
m the hands of competent men , and much of the ob- 
jection to the creation of an Order of Merit, such ,is that 
proposed by I.ord Stanhope, would be done away with 
if Government were composed of men as competent to 
select the candidates for such an honour, as are the 
Fellows of the Royal Society No doubt as civilisation 
based on Science advances, a Government competent to 
elect to such an order, as well as of jierforming efficiently 
all the other functions of a model Government, will be 
found at the head of this great country. 

Speaking specially for men of Science, for men who 
devote to the advancement of scientific knowledge what 
leisure they have to spare from the necessary work of 
bread-winning, we must at once point out a tremendous 
difference between them and those who arc generally 
classed with them. 

The work of the artist and the author is always a 
marketable commodity — sometimes a very marketable 
one— while the investigation of new scientific truth is 
absolutely unrcmunerative , all the same, we may safely 
say that they seek no such recognition from the State as 
IS indicated in Lord Stanhope’s proposal. 

From the tenor of all the speeches in the Upper 
House on Friday mght, even those adverse to the 
creation of a special Order of Merit, we judge that 
the Government, as well as the House of Lords, be- 
heyes that men who attain eminence in .Science are 
as" deserving of recognition by the State as men who 
have distinguished themselves in the army or navy, 
m diplomacy or politics. If this is so, then we 
ate sure we speak the wishes of the great majo- 
nty of scientific men when we say that they are 
willing to dispense with all hope of ever obtaining any 
honour from the State, if Government would do what is 


without doubt us duty,— emb'e th i i I'li hive showi 
themselves competent to pursue oiiginal scientific re- 
search, to devote all their time to this object without 
care as to the means of living. 

Most of those who, not being rich men, have done 
most to advance scientific knowledge have done so in 
moments snatched from the duties imposed upon them 
by the necessity of procuring the wherewithal to support 
life Many who do the most valuable work in Science, 
which IS generally the work that ismo-.t volubly brought 
before fashionable audiences, are compelled, for bare life, 
to adopt some profession, and almost the only profession 
open to men who have qualified themselves for thorough 
scientific research, is the profession of teaching This 
profession, it is well known, is one demanding, for the 
thorough performance of its duties, a very large expendi- 
ture of the highest energy as well ns of .tunc, so that men 
of Science of the class we are speaking of, who arc com- 
pelled to adopt it, have but a small amount of energy and 
little time left to devote to that pursuit or. which their 
heart is set, for which their whole training has qualified 
them, and in which they have shown themselves com- 
petent to attain the highest results , — results of the 
greatest and most wide-spread value both to our 
own coiintiy and to humanity goneially, Is it not 
slnmeful then, nay does it not argue the greatest blind- 
ness on the part of Government to the best interests 
of the country, that these men should be compelled to 
expend the very best of their valuable and wcU-skillcd 
energies m the drudgery of a profession for which they 
iniy by no means be peculiarly fitted, merely to keep 
the life in then bodies, while but a very moderate 
expenditure on the part of the State, would enable 
them to devote, without dread of coming to want, 
the whole of thetr power to the pursuit of that 
research, from which the country already has 
reipcd the highest benefit.^ Noni.an whose oj^mton is 
of any value, not even any member of Her Majesty’s 
Government, we believe, doubts the eminently practical 
utility of scientific rcsc.irch, and the dependence of our 
country for its foremost place among the nations of the 
world, that it should have at its diS|iosal the highest and 
latest results of such research Instead then of devising 
new and empty honours wherewith to rew.ard men who, 
amid a life passed in the worry and struggle for existence, 
have been able to push forward scientific knowledge a 
short stage, would it not be honouring the pioneers of 
Science far more and at the same time making an invest- 
ment which ere long would be icpaid a hundredfold, if 
Government would only bestow upon these men the 
meant wherewith to do thoroughly, and with all their 
might, the unspeakably valuable) work which at present 
they can only do by snatches, or be compelled to give up 
when probably it is about to bring forth noble results ? If 
Lord Stanhope and those m both houses of Parliament 
who have the wisdom to see wherein the true glory and 
highest good of their country consist, would only set 
thtflJholves earnestly to devise some plan whereby scien- 
tific research could be pursued under the most favourable 
cireWiStancos, they would delight the hearts of scientific 
men fiifliiitcly mdfe than if they heaped upon their heads 
all the hdnoun of all the Courts of Eurppe. , . 
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COOKERY AT SOUTH KENSINGTON 

T he most successful department of the International 
Exhibition this ) ear j-' undoubtedly that connected 
with Coohery Twice a day is a lecture delivered on some 
practical department of cooking, and at the same time a 
demonstration is given by a well-trained group of female 
cooks, m a conveniently fitted-up kitchen open to the au- 
dience. These lectures are the great .attraction of the 
Exhibition, and many persons anxious to gam admission 
are turned away for want of space to accommodate them 
This shows, at any rate, on the part of the public, an 
appreciation of the subject and a desire to be instructed 
as far as possible. 

At the same time it is to be lamented that the class of 
persons who most need instruction m cooking do not 
attend. The charges ef sixpcnrc .ind a shilling for 
entrance to hear these lectures and see the cooking demon- 
strations must exclude the class of people for whom such 
Instruction is most needed Although there is a wide- 
spread notion that people m England do not know how 
to cook at all, yet we tiucslion very much if the civilised 
world produces bettci dinners th.an .irc to be found daily 
on the tables of the wialthy classes of England They 
need not to consult economy cither m the cost of mate- 
rials of food or Its preparation. For them lectures on 
cooking are not needed, and even their cooks, who get 
from fifty to a hundred pounds a year, could hardly be 
instructed by Mr lluckm.isicr and his bevy of cleanly 
cooks. If anything is wanted by the weallhier classes, it 
isamoie scientific knowledge of the nature of food and 
the processes by which it is prepared for digestion This 
they will not get at South Kensington Mr. Buck- 
master's lectures arc not intended as a snentific exposi- 
tion of the chemical or physical properties of substances 
used as diet, or of the way in w hich they affect the palate 
or act on the body They consist simply of directions 
how to prepare dishes, and the cooks m the kitchen 
follow his directions. There is no doubt that to 
thousands of people this is of great service No house- 
keeper, however low in the sc.alc of society, but must be 
benefited by seeing prepared poor man’s soup, omelettes, 
macaroni, and Australian meat, m Mr Buckmastcr’s 
kitchen At the same time they will learn only bow to 
imitate the methods of cooking they have seen they 
will learn no principles. They will hear nothing about 
the nature of the materials they see cooked, unless it is 
that hot water and heat act upon them to produce the 
results they see. They will see eggs made into an 
omelette in a frying-pan, but hear nothing with regard to 
the nature of eggs, their value as an article of diet, and 
Other means 01 cooking them besides frying. 

Another defect we observed in these lectures was 
the truly British defect of ignoring weights and mea- 
sures. Mr Buckmaster’s lecture sounded very like the 
magnification of a receipt out ot an ordinary cookery 
book. Take a piece of this, a pinch of that, and a hand- 
ful, a sprig, a few teaspoonfuls, and so on for every 
ingredient used We know this is the rule of the 
kitchen, and any attempt to introduce scales and weights 
would be flouted with contempt It is the same with 
temperature , water is called “ cold,” “ w.irm,” and “ hot,’* 
without the slightest allusion to temperature. 


in lectures like these accuracy ought to be studied \ and 
when things can be measured and weighed, so good 
an opportunity of teaching the importance of this should 
not be lost. It is because of the neglect of these mat- 
ters m the kitchens of our wealthier classes that they 
seldom have put on their tables dishes two d.iys alike. Nay, 
wc know more we tasted some macaroni made by a cook 
who had been to Mr Buckmaster’s lecture, which was no 
more like the macaroni made m hts kitchen than his was 
like plum pudding This arose entirely from the cook not 
measuring rightly the time of cooking the macaroni and 
the quantity of the flavouring ingredients. 

Now wc do not say it is possible to teach all the science 
of cookery m one lecture, but we do say that it is possible 
to speak accurately about the wnghti of the materials 
used, the degrees of lual to be employed m cooking, and 
the /imt lh.it things require to cooE 

Wc throw out these suggestions in the hope of seeing 
them .acted upon. There is no doubt that it would be 
attended with some difficulty. Theio is the Italian cook, 
Mr Buckmaster’s An/, and the four young female cooks, 
all not only to be ediii .Ted, but to be got into the frame of 
mind to submit Wo see also that there is a Cookery 
Committee, who would, we suppose, have to be consulted j 
but these gentlemen would, we are sure, assist m mtro- 
diicing so desirable a system of instruction. Mr. Do 
Rivaz is on the Committee, and he is well known for 
his book on cookery called “ Round the Table,” as also 
for his receipts in the ( 2 itfcn newsp.iper 

Whether there is any intention on the part of this Com- 
miltcc to extend the Icctuics, .ind give a course on cookery 
comprising the teaching of the dements of the sciences in- 
volved in the facts acted upon in the kitchen, we do not 
know, but this would be a worthy object and probably 
would succeed, as the public is evidently disposed to listen 
to the subject It must, however, be done at once, and* 
done in the International Exhibition. It cannot be done 
at South Kensington , the experiment has been tried there 
and failed The country gentlemen m the House of 
Commons do not sec their way to voting public money 
for the instruction of people in London. Whether done 
m London or the country, such courses of instruction 
would be <1 capital way of getting a little scientific know- 
ledge into the heads of people edgeways, as it were. 

But now we come to the question of opening the present 
lectures to the poor. These lectures were intended for 
their instruction and got up m their interest, but they are 
conspicuous by their absence at these lectures. The whole 
Exhibition IS open to them for a shilling, and when they 
have screwed this sum out of their hard-earned wages, and 
paid fora crust of bi cad and cheese and half-a-pmtof beer, 
they have nothing to spare for learning cookery. Yet we are 
quite sure the mbney would be well spent. The persons 
m the community who suffer most for want of economy 
m cookery are the very poor. They buy their food tn the 
most expensive way, by buying it in small quantities, and 
when they have got it they know less than any class how 
to cook. They know nothing of the way of making, or of 
the economy of using soup. They hardly know the differ- 
ence between warm, hot, and boding water in cooking 
food. The fact is, we believe, that half the food of this 
class IS really lost for the want of a knowledge of the 
proper means of cooking it. To such people these lectures 


Surely 
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should be open at the cost of a penny or twopence each 
Icctu.c ; aid that each person of this class whoatteids 
the Kxhihition should have the benefit of the lectnies and 
demonstrations, these should be more frequent, and the 
theatre larger. 

Something tnsy be done before the Exhibition closes, 
but the cookery question is a pcimanentonc Cannot 
something be done to establi sh a School of Cookery, in 
which teaching such as is now going on at the Intcini- 
tional show can be carried on continuously ^ We can 
conceive s ich an institution possible, and even sclf-sup- 
pjrtng. The whole of the middle and upper classes nic 
int 'rested in getting good cooks, and the school boards 
shau’d be urged to allow their elder female pupils to 
attend the instructions given m such an instiliilion I his 
would be an immense economy to all, for it would save a 
large poition of that waste which now goes oa m cvciy 
household, in teaching girls to becoiif the soit of coiks 
they are 

If girls and women could be sent to smh a school with 
a previous element uy knowledge of chemistry, physiology, 
and natural philosophy, they would derive more advan- 
tage than ihc) would otherwise get from the neecss uily 
short courses in such a school In short it comes to this, 
that nearly all the details of practical life are depemUnt 
on facts which are comprehended in the various hi anches 
of scientific knowledge , and it is only as men and women 
are taught the nature of these facts that society can pio- 
gicasandmin attain the highest possibilities of ciiili- 
sation. F. I aNKisiru 


COX'S POPULAR PSYCHOLOaV 
Wluxt am I > A I’opulai Introduction to Mental Philo- 
sophy and Psychology. Vol I. '1 he Mechanism of 
Man Uy Edward William Cox, Serjeant-at-law. (I.ong- 
mans and Co ) 

N O doubt many of the Serjeant’s friends will read his 
popular introduetton to the studyof psychology, and 
think It vei7 profound, and many of them, especially his 
lidy friends, charmed with the vague denunciation of 
“ Scientists ” and materialists, the religious element, the 
quackery of science, and the scraps of poetry, will be 
able to tell him m all sincerity th.at they think it “ a very 
nice book” But from those whose opinion is woith the 
paper it ts written on, Mr Cox has nothing to hope. The 
first sentence of the preface declares that “ The study of 
psychology has not kept pace with the progress of the 
physical sciences.” The truth of this statement must be 
painfully brought home to every real student of psycho- 
logy, by the fact that a man possessing the intelligence 
and general culture of Mr. Cox could write such a book, 
and that educated people will be found to read it. We 
can agree with the author that there is at the present time 
room for a work presenting the leading truths of mental 
science in, if possible, a popular shape But surely one 
qualification of the writer who would make such a book 
for the benefit of the “ m.-iny persons who desire to obtain 
some knowledge of psychology, but who are deterred from 
its study by the ponderous' volumes of abstruse argument 
, . . intelliRiblei only to. the far advanced philosopher, ’ 
must be, that he is himself up with the best science of 


the day, that he has made himself acquainted with “ the 
ponderous volumes of abstruse argument ” Unfortunately 
Mr. Cox docs not appear to have taken this view of the 
matter. In setting himself to produce an “ outline of the 
science of psychology written in plain language,” he has, 
m plain language, attempted \vork foi which he is no 
more qualified than an ordinary farm labourer is qualified 
to translate Homer into the vernacular of his native 
village 

Like books of its class the volume before us is rich 
in curious absurdities of presumption. For instance, 
scientific men arc very severely taken to task for their 
l.amcntable want of scientific method , and there is no end to 
the tiiade against materialists, metaphysicians, and mental 
philosopher.s Who these grc.atest of sinners are, we can- 
not tell : for Mr. Cox prudently refrains from mentioning 
nvmcs Nor are we told very precisely what are the 
p.iiticulirly damnable heresies with which they have 
poisoned the public mind ; indeed, it would appear that 
mmdful of the good old proverb that one cannot touch 
tai without being defiled, Mr Cox lias been careful to 
keep his own mind at an angry distance from all their 
evil thinking It may however amuse some of our readers 
to know what, according to Mr Cox, u not materialism, 
while It will enable all to estimate the claim of the 
writer to rank as a psychologist This is spiritualism . 
“ Rightly, then to conceii e of spirit, the fust step is clearly 
to comprehend that it is not, and cannot be, tmmaUnal 
—but only that it is co.nposed of very refined matter — 
so refined th.it .t is imperceptible to our bodily senses, 
which aie adapted only to perceive certain forms of 
matter that affect ourselves ” “ The soul, therefore, being 
composed of molecules infinitely finer than the molecules 
of the body— .as fine possibly as those of the comet, 
could, with the utmost ease, permeate the body, infusing 
itself among all the atoms of which the body is built, 
and thus occupy the whole frame , ” and as a consequence 
“ the shape of the soul must be the shape of the body ” 
The soul here spoken of is not “ the mind ” nor the “ life,” 
but the proprietor of the body, the mmd, and the life. 
As Mr. Cox’s “ inquiry is designed to be purely ^cienttfii, ' 
and IS “ addressed mainly to those who reject the authority 
of the theologian," wc must give one specimen of the 
scientific arguments, in support of the existence of this 
entity, which scientists m their stupidity have hitherto 
faded to appreciate Here is the best one — “ Does any 
sane man ever talk or wnte of his mind or his life as 
‘ Me ’ Does he not always say ‘ wy mmd,’ y<fur mind, 
‘my life,' ‘j'aur life,’ — that is to say ‘the mind, the life, 
-that belongs to me,’ ‘the life— the mind— that belongs 
to you."' We hope the learned serjeant does better than 
this when he has a concrete mortal for a client. Without 
going farther a-field for an answer it must be sufficient 
to remind him that we not only say “ my mind,” and “ your 
mind,” but also “ my soul,” and “your soul,” “ myxlf,” and 
“.younelf." Who, or whit is the “Me," which according 
to the profound word-argument must exist as the pro- 
prietor of the soul and the ulff This very refined exist- 
ence has not yet got a name , but perhaps Mr. Cox, now 
his attention has been called to it, will be able to tell us m 
his second volume (which already promises to be much 
more interesting than the one before us) what sort of 
matter it is made of, its shape, and its dwelling place. 
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One word more, if men will write nonsense, they mi,{ht at 
Icsst endeavour to write original nonsense. It is sad to 
think that even young ladies should have to admire the 
old empty sentences in every new book, S. 


OUR BOOK SHELF 

The Dinumian 1 hioiy nni Bl Law nf the Miici ihon 

of Otiramsim. By Moritz Wagner, translated by J 

1 ,. Land. (Sandford ) 

Aiter the perusal of the piefacc to this ptmphlet, the 
reader will expect to find that a serious objection to the 
J)ar vinian hypothesis has been detected, and that what 
IS to follow will, by the introduction of a new law, clc.\r 
up the assumed difficulty, and immortalise its discoverer 

"The Law of the Migration of Oiganisms” of I’nif 
Wagner is tint it is only by the isolated migration of 
single individuals from the station of their species, that 
natural selection could and can be effected, and that only 
by this means new varieties of plants and animals could 
arise in the past as well as in the present. This law is 
based on the considerations that the greater the change 
to which individuals are subj-'ctcdon migration fiom their 
homes to some fresh locality, the greater will be their 
tendency to vary, and the less they ha\e (he opportunity 
of crossing with the parent stock, the more pcrm.inent 
will variations become. Most of the observations on 
which these irgniii-nts are founded have been arrived at 
from the author’s researches on the distribution of insects 
and plants , and he has been led to propose it, bcc.ausc, 
as he says, " Darwin's work neither satisfactorily explains 
the external cause which gives the first impu’s’ to in- 
creased individual variability, and conseqiiendy to natural 
selection , nor that condition whieh, in connection with a 
certain advantage in the straggle for life, renders the new 
chaiactenstic indispensable.” 

To us It IS not easy to see what direct bearing this law 
has on the theory of natural selection, for it seems to be 
nothing but one of the many deductions of Lamarck’s 
theory of the origin of species It is evident th.at on 
that very ingenious but equally inefficient hypothesis, 
the removal of individuals from their homes to some other 
locality in which the tempcraluie and food are dirferent, 
would cause them to vary , and that if the so modified 
forms are allowed again to mix with those which have 
not altered their position, the induced peculiarities will 
disappear. But, though by .artificial selection an appa- 
rently similar result may be attained, yet in a wild state 
this IS hardly the sequence of events which the evolu- 
tion hypothesis supposes. According to it, the forces 
which come into play affect large numbers, ,ind being 
generally comparable in degice and gradual m their 
action, those individuals which escape change m one 
direction are almost certain to undergo some equally con- 
siderable modificalion in another , consequently there 
will at no time be left ary of the original unmodified 
stock for the varieties to intermix with, as required 
in the theory under consideration, at the 8.ime time 
that the effect of simple change of locality in producing 
new and well-marked varieties has not been concluswely 
proved. 

From the study of the breeds of horses and cattle, 
Prof. M. Wagner is convinced that the invariable result 
of intercrossing is uniformity, and that only in connection 
with isolation is natural selection able to come into play. 
This, as do many other remarks throughout this pamphlet, 
shows clearly that its author does not really recognise the 
point of Mr. Darwin’s great theory, and that whrlst under 
the idea that he is attempting to modify it, he is re.ally 
discussing another, but distantly related, and much kss 
important problem. Such being the case, it ts not sur- 
prising that the author of the theory of Natuial Selection 


should differ from the German pro'essor , with whom we 
also cannot agree in thinking that " perh aps that gene- 
rous British naturalist, who is always open to conviction, 
after c.almly w'eighing his reasons and data, may yet be 
induced to modiiy his opinions.” 

Pntif/cnl Manual of Chemical Anal) sit ana A\say- 
iite,a\ applied to the Manu/aetitn of lion ftom its 
Oiet, and to Cast lean, Wrought lion, and .Steel as 
Joiind iitCaiitinene By L L de Koninck, Dr. Sc, 
and E Diet/. Edited, with notes, by Robert Mallet, 
F R.S , F G S , MICE, &c. (llondon Chapman 
and Hall, 1872 ) 

The above little work .appeared .at L'ig; in 1871, and 
as It was w'ell arranged, succinct, and clear in Us descrip- 
tions, Mr. M.aliet considered it worthy of translation The 
plan IS similar to that of Frescniiis’s well-known quanti- 
tative inalysts, the reagents being described first, then 
the apparatus and operations, and then the practical 
application to the special ilass of work to which the 
book IS devoted. On the whole we cannot help 
thinking that too much space ts given to matter 
) with which every person ought to be thoroughly familiar 
before he .ittcmpts to make a practical application of hts 
chemical knowledge The supci cession of the skilled 
chemist by the “ tolerably intelligent man ” mentioned by 
the editor m his preface is not, we think, a desirable re- 
form The editor’s notes consist of some four and twenty 
pages of small print at the end of the book, and they are 
full of valuable su/gestions His icmirks on the con- 
struction an.l .urangemcnt of the labomtory of an iron- 
woik .110 particularly worthy of attention. The book 
concludes with a t.iblc of atomic weights, one for the 
conversion of English weights .niid measures, with their 
metrical equivcilents, and one of constants for calculating 
percentigo> of substances found The book will no 
doubt piovc very useful in Us special field. 

Veihaiidliiiii)i It del I -k Aoologi\ih bfltani\ihen Gesell- 
sihatt til \i ten Jahrgang, 1872, 22" Band. (Leipzig 
Brockhaus ) 

The annual volume of “ Transactions of the Zoologic.il 
and Botanical Society of Vienna ” contains, as usual, a 
number of interesting and valuable aiticLs The r.neis 
are almost entirely systematic and descriptive —On the 
flora of I’o'and (the longest paper in the volume) , on 
birds from the shores of China and Japan , on the lichens 
of the Tyrol , on a collection of liirds from Austiali.v , on 
the bees of Germany , on North Ameucin Micn-Lcpi- 
doplera , on the oik-galls of Ceniral Europe ; and other j 
of a similar character Physiological or anatomical con- 
tnbutions occupy but a small portion of the volume, which 
is illustrated by seven phtes 

The Alt of Gtajtiiig and Bnddiiio By Charlc, Baltet. 

(London , \V Robinson, 1873) 

The various modes of the reproduction of plants com- 
prised under the designations grafting, budding, layering, 
&c , have been more scientifically studied and carried to 
greater perfection by gardeners m France than m Eng- 
land. Ballet’s “L’Art de Greffer” is the text- book on 
this branch of horticulture, and of this little volume we 
have here a translation, although the omission to note 
this fact on the title-page might give unwary purchasers 
who have not dipped into the preface the impression that 
it is an original work. M. Baltet is so successful a fruit- 
grower, and his manual is so well and favourably known, 
that no apology was necessary in furnishing the English 
reader with a translation of it, which will be an indis- 
pensable companion to all engaged in horticulture. .\t the 
end of the volume is a useful list of the more commonly 
giown trees and shrubs, with instructions as to the best 
kind of stock on which to graft them, and the method to 
be pursued ; though it is a pity that the trauibtor did not 
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taVe the trouble to re-arrange them in some order more 
intelligible to the English reader than that of the alpha- 
betical sequence of the common French names. 


LETTERS TO THE EDITOR 
[ r u Ehtar does not hold hmisetj responsible for opinions exprts el 
by his correspondents. No notice ts taken of eutonymous 

Dr Bastian's Tu'nip Cheese Experiments 
From Dr Baitian’s letter in last week’s Natoki- 1 learn that 
my last communication has afforded him satisfaction The grati- 
ficuion which I feel at this expression of his approval is mixed 
withsime surprise, for however confirmatory my expeiiments 
may he of Ills, so far as le’ates to the hare fact that billing i, 
ii.uflicieiit to destroy the geimiiuting power of the turnip- 
cheese liquid, they certainly do not till in I ivour of the iiifcri nee 
which he IS understood to draw from ihit fact 
The experiments w Inch Dr. Bastian w kind ciioaeh to show me 
last December were regarded by him as unci|iiivuc!d inslanc.-% ol 
spontaneous generation lie will remember that at that time I 
slated to him, both or.illy and in Milling, that the aigniheante of 
the results 111 their rilation to the doctiiiie of hcleiogene-n, 
appeared to me to be doubtful, and that 1 thought it probalile 
that they would be interpreted by different pei sons 111 opposite 
scnsLi, according to their preconceived ojinnons 1 expie»ed 
myself m a similar manner at a discussion which took pheo 
on the subject last winter at the Royal Society. It was 
for the purpose of clearing up this doubt that I made the experi- 
ments recorded in my last communication 1 did not expect to 
prove that the prod iction of IJacteria in l)i Kistian’s oxpcri 
mentb was not spontaneous, hut meuly to deleruimc whether ihe 
fact afforded any support to the opposite concliistoa 
Having first shown that living organisms increase and multiply 
in the luiuid in question, when boilcil at the oidmary temperature, 
under circumstances which absolutely pieclude the introduction 
of living matter from without, I prove that under otheiwise 
similar condiliona tins result is no! obtained when the Iniuid 13 
sub|ected to ebullition at a slightly higher lempcraliirc 1 show 
further that the liquid even when heated to 102° $ C suffeis no 
impairment of Us power of suiipoiting the life of Bacteria, for by 
inoculating it with a drop of ordinary distilled water it at once 
becomes pregnant Hence I conclude, not that spontaneous 
generation is impossible, but that the pat.icular experiment m 
queslion IS not an instance of U, and tli.at no argument founded 
oil It 111 favour of the doctrine is of the slightest value 
It Is unnecessary for me to occupy yoiir space by at any 
length adverting to the side questions raised by Dr Bastian m 
the other paragiaphs of his leilcr 

In ixsniining the liquids miiIiui a few ilajs after heating 
ralhtr than later, 1 followed his own method 
I made no attempt to determine the temperature of cbullit on 
in disks with capillary orifices, liecnuse I know of no method by 
which It could be done accui.ately Besides, it was not required 
for my purpose 

1 ciiiplo) ed the word “chance ” in Us ordinary sense. In the 
Sill eiice tj which Dr. Bastian refers I explained that, although 
there may be a limit of temperature at which a liquid, befoie 
possessing ihe power of I reeding Bacteria, is deprived of that 
uower, expeiiments such as mine are insiilhcient to define that 
limit As regards the lurnip-cheese liquid it has been shown that 
between the temperatures of 100“ and t02° C., the probabihty of 
pregnancy diminishes rapidly as the Semperature incieases. It la 
not as yet possible to say at what point the probability vanishes 
University College, June 30 J Burdom SamhiRsi’N 


The Zodiacal Light 

Contrary to Mr. Hall’s experience of astronomical books (see 
Naturb, voL viii p 7), in neither llcrichel’s “Outlines of Astro- 
no ny,” Humboldt’s “ Cosmos,” nor Guillemm’s “ Heavens,” can 
1 hnd any huit of a permanent difference between the brightness 
of the zodiacal light east of the sun and west of it, though Aragu's 
“ Popular Astronomy ” siys that according to Cassini, “it is 
generally less lively and less extended 111 the luoming than in the 
evening." But even if Caitini waa cohect, this is no positive 
proof of any dlTerence between the two “branches" of the 
todiacal light at the same time, seeing that ho lived in the tern- 


pera'e zone, and probably did not observe it in both mormng 
and evening at the same time of year. Mi Hall’s situation in 
Jamaica is favourable for investigating this point, and I should 
not wonder if he finds the fact different from what he suppose* 
But even the books that consider the zodiacal light to surround 
the sun in the shape of a lens, acknowledge that it may extend 
further me « ly than niio'hei, and (unlier at one time than 
.another 'I W Bilk house 

Sunderland, June 7 

At about half-past one m llic morning of June 5, the sky wa 
clear, liut the stars were not very brilliant, on account of the dif 
fused light, and consequently ihe Lastern branch of the Zodiacal 
Light was very faint , as I was eiideavouting to tiace its course, 
a strong beam of light appeared so suddenly as to have quite a 
startling effect , it was not shot out like the rays of tlic -kurora 
Borealis, but gathered strengih throughout ns whole course, 
which lay through Aquarius, over the stars o and B Capncorni, 
through SagiU.aiius, acioss the .Milky Way, aid thmugli ■jcorpio, 
p.assing to the N. of Anlaics, its viable length vv.is llicrefore 
upwards of too", and as I vvos about to make ac -urate observa- 
tions, It suddenly disippca-cJ, having lasted somewh at less than 

I s course was therefore ncaily parallel to the Lcliptic, and 
about 6’ to the N of n , its breaiUh was fro n 3 to 4" , its 
bntliancy was equal to that of the bnglitc-t part ol the Milky 
Way, through winch it passed, aid thcrtforc allowed me to 
jmlge very accurately , and it had no colour 

Now Humboldt sajs in Ins “Cosmo,,” * “ I have occasionally 
been astonished, m the tropical climates of South America, to 
observe the variab'c intensity of the Zodiacal Light,” and he 
consntered the vaiiation to be due to ataiosphtris changes, as I 
myself have hitherto done , but in the cise ab.iva no ordinary 
umosphcric changes could have pioduced the effect observed 
It occurred June 4'! iSli 40111 Gr eiiwich mean time, and it 
would be very intere,iing to know whether the magnetic instru- 
ments were affccteil a* aiy put of the earth 
Jainaic.a, June 1873 Mvwvhl Hall 


Meteorological Influence of Trap Rocks 
The thermometer in a mine, or coal pit, rises, according to 
Hcrscliel, 1" for every 90 feet ol descent, or 58’ per mile , and, 
according to C lerk Maxwell, the rate of increase m this country 
IS 1“ for every 50 feet of descent. 'Ihcse results are obtained m 
passing through a vtiy smtll poitioii of the sujicihcial crust of 
the caith , such, foi example, as a pa.l of the coal formation, 
which possesses a very low degiec of conductivity. We can 
hardly, indeed, conceive a woisc conductor than a crust consisting 
of alteinating strata of fuestone, shale, t.ll, coal, limestone, &.C. 
But these itrata are veiy ficqiiciiily pcrloratcd by comparativedy 
liumogiiicous intrusions 111 the iciin of trap dykes, which not 
only possess gicatci condiitlivily, but which, fiom the analogy 
picscnted by vo'evnoes, \ciy probably extend down to the molten 
matter sul>|aeeiit to the extcinal eni,t of the eiith Such trap 
dyk' s nil/ be coiiipareiUoan iron pokci thiusl through thesupci- 
lii lal sirata having its lower end 111 a state of fusion, and its upper 
end kept cool by radiation into the atmosphere Through any 
cun inuous dyke, if this view be correct, there will therefore be a 
moic rapid escape of heat , and when such igneous rocks occupy 
spaces of many square miles of the earth’s surface, one would, 
at first sight, expect them to play a very important part m affect- 
ing the meteorological coiidiiions of the district in which they 
arc found They might bj expected, by the large amount of heat 
which they conducted freely to the earth's surface, to slimulate 
! the growth of plants, and by the radiation of the liberalt-l heat 
into the atmosphere, they ought to become— especially during 
iiigUt — the geiiciators of stoim-, by causing a consta it ascent of 
rarefied air. It is quite tiue, however, that the meteorological 
effects of such an agent mu t, as 111 the case of volcanoes, lie 
observed by the far grander cycle of distuibances iniiiated by the 
solar heat , and that its agricultural efficiency may be, to a large 
extent, negatived by differences of chemical constitution, acidity, 
andexposU'e. Still, however, the influence is tlieie, and ought, 
in one way or other, to m.ike itself sensible 

Dp any of your readers possess information bearing upon this 
quesboa) Such, for example, as experiments on the con. 
duGtlvity of the different kinds of trap as compared with the 
sjraufietl rocks, or ob»ervat oiu of the temperature of the atr, 
elpetmUly during ni_ht, above trap-rocks as compared with that 

• Otli's traiisl , vol 1 p 131. 
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of the «lr above surrounding districts of the coal measures, or 
statistics of the fertility and periods of fructification of crops 
under similar differences of conditions. Of course the great 
difficulty affecting the last point is the difference 111 the chemical 
constitution of the soils produced by the decomposition of trap 
and stratified rocks Thomas Stevenson 

Edinburgh, June 21 


Winters and Summers 

A FRIEND writes to me — “ From my observations of climate 
here (Belfast) I should say that I never saw a seveie wintei fol- 
lowed by n really fine summer The severest winters I remember 
weie those of 1854-5, and 1859-60 The summei of 1855 was 
very wet, and that of i860 deplorable Ihe finest summers I 
lernember weie those of 1842, 1857, and 1S68, in every cose 
the preceding winter was very mild ” 

I would add to thi-, that the severe winters of 1865 and 1870 
were not followed by lemarkably fine suinmcis. The harvest 
weather of 1866 was unusually bad 

Can any of your readers throw light on this suhjeet from care- 
fully kcjit registers ? Joseph John Miiuptiv 

Old Forge, Dunmurry, June 6 


Cyclones 

Mr MaI'RY’s theory of Cyefimes, as stated in Nmhki of 
the 19th, IS, in my opinion, true .an I v iluable I hope you will 
permit me to call the attention of your readers to my letter in 
Nature, Vol iv p 305, where it will appear th.il I had iiidc 
pendcntly arrived at the conclu-ion stated by him, “that the 
origin of cyclones ts found in the tendency of the south-east 
trade-winds to invade the lu'rth east trades by sweeping ovei the 
equator into our hemispheres ” Only the words “south-east” 
and “north-east ” must exehangc pUcts, and “ihe opposite 
hemisphere," must be re id, in-tca 1 of “ our hemisphere,” if wc 
arc to apply the thcoiy to the cjilonesof the Southoin Indi.au 
Ocean and of the Southern t’aeilu On this latter subjt.t, see 
Mr, Whltiiiee’s letter in 'Naiure, vol vi p i2t, 

I wish, however, to cill vour attention to what 1 think an 
error m the diagram of the winds, which Mr Maury reprints 
from I’rof Fcrrd It represents the winds at the surface of the 
earth in the Polar regions as blowing in nearly the same direction 
as the trade winds Ihis appears mechanically iinpossilile, and 
I cannot think that Prof Coffin's data aic extensive cnougfi as 
regards the Polar regions As the late Lapt M.aury remarks, 
the weait winds of the higher and mul lie latiiudes constitute 
"an everlasting cyclone on a great scale that is to say, a v.ist 
vortex whereof the pole is the centre But it appears impossible 
that the direction ol the motion of a voiltx sliould be reversed at 
Its centre Joseph John Murphy 

Old Forge, Dunmurry, June 24 


A Mirage in the Fens 

As the phenomenon called Mirage is not very common m this 
country, though more frequent in the hens, perhaps, than else- 
where, 1 presume that a description of one which w.as seen on 
Thursday, May 29, last, will be interesting to the readcis of 
Naiuri 

Driving from Wisbech towards Thorpey on the moiiiing 
named, 1 stopped at (,uyliiriie, and my friend, Mr S B J 
bkertcliley, ot II M (,eological burvey, who accompanied me, 
mounted the parapet of the budge of the March and .Spalding 
Railway, to view the Fens from that elevation, and then called 
my attention to what aiipcared a beautiful lake spiead out a few 
miles distant. T he illusory waters were of a bluish giey colour, 
and being apparently raised from the level, presented the per- 
spective of m Mere of considerable breadlli But tins was not a 
dull expanse, there were vaiiously formrd iiidenuiions— islands 
dotted here and there, polla'd willows inverted, and the reflec 
tion of tall poplars and elms on the glassy suifaee The ii-e of 
my beld-gUss only brought these featiiies mine dislmelly to Ihe 
eye. As we stood on the bridge, We were looking lioiii W by 
S to W Wfiililesea Church was eight miles distant, and 
Thorney Abbey sesen mil s The mirage was stretched out 
from Eastern Fen over I'rior's Fen to the west of Thorney, / e 
three or four miles. It was 11 o’clock. There was a fresh 
breeze from N.E. 1 the sky was not half obscured by cloud , the 
barometer stood high, being four degrees difference between the 


dry and wet bulb thermometers at 9 a. m All these conditions 
Were favourable to evaporation , there had been more than half 
an inch of ram the Monday previous Mr S. had witnessed a 
bimiUr phenomenon from another point of view (see NArtiKE, 
vol il p 337) in 1870, when he saw it both E and W of his 
posiiion, but on Thuisday last 'here was not even a mist in any 
other part of the horizon On both ocrasions the wind was N It. 
It may be intciesting to know whether these phenomena appear 
with a mild and moist b W ot W. bice/e 

Wisliech, June 5 bAMt II MlLIKR 

The Westerly Progress of Cities 
Rl FFRRINC to Mr W I. Barrett's letter I would remark 
that there is a similar phiasc, viz the westerly or noi th-westerly 
progress of nations, which is intimately connected with “ the 
westerly piogicss of cities,” and the former helps to explain the 
latter As a rule the more westerly of two peoples inhabiting a 
counliy IS th< re by compulsion, having been driven tliilher by 
the invader who, as a rule, mak s llie attack from the east 
The lemnanls of the mcicnt Celtic race, inh.ibiting poriions of 
the westein slum, and highhnds of Spam, 1‘r.ance, and the 
British Isles, arc .m evidence of ih s We see the same piocess 
going on now in Amtriea ‘.he aboiigmes being driven hclore 
the iiiv.ider, to the west Theie are insiguilicaiit essiptioiis, 
both m .uieient and modem time's, but they only piovc tlie 

So much then for the westerly among the peoples of a hnd • 
they are in the w'Cst by violent compulsion Among the inliahi- 
tants ol a city the westeily arc there also by compulu m — nut a 
compulsion by violence, but by uncomfortable prsiuie, in 
which case it is the powerful or wealthy who letire befoie the 
weaker or pooler 

Ihevirj f let of the w esterly progress of nations estahlislies 
the (uitlier laet th.it what becomes afterwaids more or less the 
e.islern pait of the city is the older and that wh>re the hist 
habit.il oils were erected An exception would be such a case 
as a city built on a western coa,t without any adjac ut country 
to the west Ikie Ihe wcillhy 111 retiring before then less foi- 
tuiiate fellow citizens must nccesb.iiily go more or le,s to the 
eist B.OJi. SKINS 

l.oniloii, June 9 

To the in .tancoi of “ westing ” adduced by Mr. W I Barrett 
as occurring m the large towns of the (lid VV urld it is desirable 
to add that a similar tendency prevails in the large towns ul the 
New, excepting, of course, the easts in wlileh phj steal bamei* 
impede or (irevent it 

il should be observed, also, 'that this westward eunent of 
progress in cities appears to be hut the special m.oiifcsl.ilion of 
a pitnciple much more geiiei i! — the diieelun ol great emigra- 
Hoiis and of the advuice of einlisaiion, appaieiitly m pre-hidoiic 
and terl.imly throughout historie.il limes, liaeiiig been uniformly 
tow.irels the west. (j J. K. 

How does the Cuckoo deposit her Eggs? 

A 1 1 w da)s ago while examining a reed bed m the fens of 
I.tncolnshirt, neai Wainfleet, I found a Retd Waiblei’s nest, m 
which was deposited a Cuckoo’s egg From the u/m/r of the 
nest, which was very narrow and deep, and fiom position of 
the mst, whith was built on slender reeds, on the outer e Igu of 
the 1) d, It was ulierly impossible th.it the egg cmild have been 
laid, as, in the lust place, the nest w.as far too smill for so laige 
a bud as the cuckoo to sit m , and m the second, the we ght of the 
bird would have inevitably sw atnped the nest Does not this fact 
go far, at any rate, to confirm the theory held by many ornitho- 
logists to lie the correct one', that the fein.ilc cuckoo drops hei 
egga into nests by means of her bill, as it is well known she 13 
provided by Natuie with an enlargement m the throat, in which 
the egg could be earned in safety during her flight m search of a 
fuitalile place in which to dt posit it 1 give here a quota'ion 
from Bewick on the subject . — 

'‘Naturalists aic not agreed as to whether the female cuckoo 

lays It first on the ground, and then, seizing it wilh h' r Lull, con- 
veys It in her throat (suiiposed to be enlarged for this iiurjiose) 
to the nest which is tojee its depository ” 

I should be glad if any of your correspondents will inform me 
if the male bird has a like enlargement in the throat, or is it only 
to be found in the hen ? T. Audas 

Regent's Terrace, Hull 
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THE LATE MR. ARCHIBALD SMITH 

M r. ARCHIBALD SMITH was bom at Glasgow 
in 1813 ; his father, Mr James Smith, of Jordan- 
hill, Lanarkshire, was well known as a geologist, and as 
the author of a learned and critical work on the Voyage 
and Shipwreck of St. Paul 

At the University of Glasgow Mr Smith was a con- 
temporary of the late Norman McLeod and of the present 
Archbishop of Canterbury, with both of whom he retained 
a friendship through life. 

From Glasgow he went to Trinity CoPege, C.ambridge, 
where, while still an undergraduate, he commenced to 
contribute papers to the Mathematical journals ; his fiist, 
a most tmpoitant papei “On the Equation to Fresnel’s 
Wave Surface,” is an excellent exemple of the cxtitim 
neatness and elegance of his style , it was published 
under the signature A S in the Cambridge Phil. Trans 
and in the PliiL Magt<;ine 

He, however, as the result well showed, did not allow 
his amateur mathematics to interfere with the regiil n 
course of Tripos reading, and he also found time for \ 
ood share of athletic exercise He pulled m the Trinity 
oat of which the late Lord justice Sclwyn was stroke , 
all the oars in that lioat were reading men, and were 
familiarly known as “Peacock's examples” (Peacock 
being a well-known tutor of the day) It was no doubt 
owing to Mr Smith's strong physical constitution which 
was thus well trained in early life, th.it he was able so 
long to sustain the great strain of mental elTurt and the 
want of rest to which he never scrupled to subject himself 
m after years when occasion required 

In 1836 he finished his undergraduate’s career by 
taking the first place in the mathematical tripos as well 
as the first Smith’s prize, and ha was soon after elected a 
Fellow of his College. The second wrangler of his year 
was bishop Colenso 

Having chosen the profession of the Chancery B.ir, 
Mr Smith became a pupil and a friend of Mi James 
Parker, afterwards Vice- Chanc elloi, .and is said to li.ive I 
artjuired the sound Icgtl learning and careful method I 
which distinguished that judge It was during the intei- 
vals of his laborious Chancery practice that he found time 
for the long seucs of nuignetic investigations which has 
made him famous tliroughoiit Europe 
His connection with Magnetic Science arose from 
intimacy with Sir Edw.ird Sabine, the late distingiiisiKd 
president of the Poyal Society, and who was interested in 
the question of the Deviation of the Compass, fiist as 
member of a committee appointed by the Admir.ilty to 
consider the question, .and afterw.nds as having under- 
taken the reduction and publication of the magnetic ob- 
servations made by Sir James Ross in his Antaiciie 
voyage. 

In the years 1842 to 1847 Mr. Smith, at General (then 
Colonel) .Sabine’s request, deduced from Poisson’s gcneial 
equations, formulae for the correction of the observ.ations 
made on board ship These were jiubhshed m successive 
numbers of Sabine’s “ C ontribiitions to Tcrrestri.il Mag- 
netism,” in the Transactions of the Roy.il .Society 

In 1851, at the request of Captain Johnson, the superin- 
tendent of the Compass Department of the Royal Navy, 
he deduced from the forniukc the convenient tabular 
forms, and computed the auxiliary tables for determining 
the co-efficients A, li, C, D, E, which have ever since been 
in use. 1 hese were published by the Admiralty in suc- 
cessive editions, but without the demonstrations or 
formula.' 

In 1859 Mr. Archibald Smith edited and published the 
voyage of Scoresby to Australi.i, which was undei taken 
chiefly for magnetic research j and in his -introduction 
gave, for the first time, the exait formulae for the effect of 
the iron of a skip on the compass, the former approximate 
formulae being found insufficient. 


In 1862 he, conjointly with Captain Fvans, the present 
chief of the Compass department, prepared the Admiralty 
Comp.ass Manii.al, a book whuh has since been translated 
into French, Gciman, Russian, and Portuguese, and 
gone through three editions The work is divided into 
four parts, the first of which contains practical rules to 
enable a sc.ani in by the process of swinging his ship to 
obtain a t.ible of the dovivtions of the compass on each 
point, and then to ap,ily the tabular corrections to the 
courses steered The second part is a description of 
“Napier’s gi a pliic method,” the practical advantages of 
which .lie th.a.t it enables the n ivigator from observations 
of deviations made on any number of courses, whether 
cqui-distant or not, to construct a curve in which the 
cirors of obsriv.inon are as fai as possible mutually com- 
jiens.iled, and which gives him the deviation as well on 
the compass coiiiscs as on tht correct magnetic courses. 
Pan Ilf cont tins the practical apphc.ation to this subject 
of matheni.Uical fonnul i dtiivcd from the fund.imcnt.al 
equations dcdiired by I’o’sson from Coulomb’s theory of 
magnetism I’lior to this time it was considered suf- 
licicnt to use approximite foiinulas, going as far only 
as terms involving the lirst pow'crs of the co-efficients of 
deviation, but the very Luge deviations found m iron- 
plated ships of war rendered it dcsir.ihle to use in certain 
c ascs the evict inste,id of the approximate foimukv, and 
this pait was therefore ic-wntten The fourth part of the 
“ Manual ” contains ch iits of the lines of enual vaiiation, 
equal dip, and equal hoiuontal force over the globe , the 
hist for the pm pose of enabling the navigator at sea to 
ditermmo the deaiation by astronomical observations, the 
two latter to throw light on the changes which the devia- 
tions undergo in a lengthened voyage, and to enable the 
navig.ator to anticip ite the i Innges which will take place 
on a change of gt ogiaphical position. 

All Mr Smith’s investiguions were undertaken as 
I.abo'ars of love , but wc must not leave unnoticed some 
of the recognitions whti h he received 

In the yc.ii 1865 one of the Royal medals of the Royal 
Society was aw.irdccl to him, and he was elected a corre- 
sponding niembei of the Naval Scientific Committee of 
Russia, in the following year the Emperor of Russia, 
with a most complimentary letter, presented him with a 
gold compass embhzoncd with the Imperial arms, and 
set with brilli ints 

Recently, too, out own Government offered him a 
piesent of 2,000/, and intimated the fact to him in a 
handsome letter from the First Lord of the Admiralty, 
begging his acceptance, not by way of recompense, but 
as a mark of the liigh .appu tuition which the Govern- 
ment had for the services he had rendered. 

The history of Mr Archibild .Smith’s legal life is soon 
told He attained the reputation of being an eminently 
concise .and perspicuous draughtsman, and made a prac- 
tice at the bar which was above the average both m 
extent and imporUni e. 

When Sir J ones Parker w.as made Vice-rinncellor he 
.appointed Mr S iiith his Secretary j but the early de.ath 
ol Sir James brought these duties to ji close. L.itir, a 
Judgeship in (Jucensl md wns offered to him, which he 
declined. It is said that the important change which 
has substituted figuies for words as to d.ates and sums 
occurring in bills in Chancery was in.ade at the suggestion 
of Mr Archibald Smith 

In i868, when the Universities of Glasgow and Aber- 
deen were formed into a pirliamtnl.ary constituency the 
hbeial elcctois chose Mr Smith as their candidate, and 
they did their best, though without avail, to bring him m 
for the new seat 

About two years ago he was compelled by ill health to 
give up work , out he had gicaily rallied , and the attack 
which ended fatally was totally unexpected, and of but a 
few houra’ duration. In private life those who knew Mr. 
Smith best admired him most ; he leaves unnumbered 
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friends to testify to the noble simplicity of his dispo- 
sition, and to the true warmth of his heart, which was 
always open amongst his multifarious and engrossing 
worlc 


ATAV EXPERIMENTS FOR THE DETERMI- 
NATION OF THE VELOCITY OF LIGHT EY 
M. ALFRED CORNU 

A n exact value of the velocity of light is equally in- 
teresting to astronomers and physicists It is in- 
teresting to astronomers, for it enables us to calculate an 
important and not exactly known number, namely, the 
distance from the sun to the earth, for which cause the 
learned world is looking forward with so much im- 
patience to the passage of Venus on the disc of the sun, 
as the observation of this plicnomcnon, it is hoped, 
will fill up this chasm. It is interesting to physicists 
likewise, it is evident, but especially since the remarkable 
researches* of Prof Clerk-Maxwell, who has found an 
unexpected relation between the theoiies of light and 
eleclricilv. 

M Alfred Cornu’s experiments, to which we now call 
attention, have for these reasons a great interest. 

The first who busied himself with this ditficult question 
was Umtner, a Dane, at the Observatory of Pans, where 
Picart had called him , but the observation of the eclipses 
of Jupiter’s satellites, although giving a pretty good value 
of the velocity of light, offers, notwithstanding, some 
causes of error, especially the difference of brightness of 
Jupiter’s satellites at their maximum or minimum distance 
from the earth , and it requires moreover an exact value of 
the diameter of the teirestrial orbit 
M. Fucau [1849) showed that it was not necessary to 
employ astronomical phenomena, and that it was possible 
on the surface of the eaith to make use of relatively short 
distances, such as four or five English miles. This rather 
bold experiment was much spoken of. He operated be- 
tween Montmartre and Suresnes, near Pans, at a distance 
of about five English miles and a half 
Ldon Foucault, some time after, putting into execution 
a project of Arago, proposed another method founded on 
the revolving mirror of bir Ch. Wheatstone. The value 
obtained by him, iSq.cxDO miles (298,000 kilometres) was 
made use of by astronomers, who deduced for the paral- 
lax of the sun a number (8 , 86), that is in concordance 
with the best observations of the transit of Venus. 

The number obtained at first by M Fueau was higher, 
but It was given by him, who dwelt upon all the diffi- 
culties of such a measurement, with hesitation. 

M. Alfred Cornu left aside Foucault’s method (vu , 
that of the revolving mirror) which is liable to serious 
objections, and employed that of M Fizeau, although he 
had tried the two methods of experiment at the Poly- 
technic School, where many physicists were able to see 
them. 

M Fizeau’s method is free from all objection. A 
ray of light is sent between the teeth of a cog-wheel, 
and It IS reflected at a great distance, so as to bring it 
back to the point of departure If the revolving motion 
given to the wheel is sufficiently lapid, the ray on its way 
back meets a tooth, mstead of a free passage, and does not 
pass through ; when the »eed is double, the ray meets 
the following interval, and passes through again, and so 
forth alternately for increasing rates of revolution. 

Thus the returning ray alternately presents a minimum 
(or an extinction) and a maximum ; but the speed of 
rotation (in order to be measured) must be kept constant 
during several seconds in those moments , it is one of the 
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greatest difficulties of the expeninent, for that speed is 
enormous. Let us add the want of precision in the evolu- 
tion of a maximum or a minimum. 

M. Alfred Coinu has obviated all those difficulties — 

1. By giving a speed of rotation not constant but 
increasing or decreasing according to a regular law, 
which he registers by means of electricity; so that he 
easily knows the speed at every moment 

2 By registering in the sainj 
manner the exact time in winch 

the ray of light disappears and 

appears again and thus he doe^ 
not observe the instant of maxi- 
mum or minimuni, but two in- 
slants which arc equally distant 
from the moment that to be 

1 he various results traced 
by needles run on a 
sheet of paper covered with 
Ump-black, and rolled round a 
revolving cylinder. If the needles 
remain motionless, they describe 
a iielix on the black paper, which 
becomes a straight line when the 
cyhneler is uniolled. But these 
points are extremities of anna- 
tuics of electro-magnets, and are 
moved when the electricity passes 
through , and during all the time 
the current passes, the traced line 
IS above the level of the noi mal 

Tlie annexed sketch shows a 
p.art of an experiment made in 
the month of July 1872 

The line u on the right hand 
side lepresents the increasing 
speed of the wheel cacli time a 
cog of the apparatus, m its 
movement of rotation, touched a 
certain wire, the electric current 
had passed tlirough, and devi- 
ated the needle for the tune the 
cog was passing (from A to 
from C to D) Dunng the tune, 
from the beginning of one dev la- 
tion to the other (Irom A to C, 
from C to E, from to G), 50,000 
teeth had passed. \Vu cic.irly 
see that these intervals arc do- 
creasing, because the speed in- 

The median line indicates 
seconds which arc sent by an 
electric 

The third line has been ob- 
tamed by the observer himself by 
means of a Morse-key ; he made 
the electric current pass during 
the tune the light was invisible ; 

P Q and R b. Thu sketch 

thus shows two extinctions and Copy of ihe Automaue 

two reappearances of light. It Regisuxuoiu. 

IS the beginning of the experi- 
ment. 

This method, moreover, obviates one of the greatest 
difficulties in physical experiments, namely the noting 
down of various numbers, that diverts the observer and 
complicates operations. Furthermore, there remains not 
only the remembrance of the experiment made, but an 
exact, real, and living drawing, 

M. A. Cornu has, moreover, changed the rather large 
and expensive apparatus of M. Froment for another, 
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strong And small, for it is not bigger than the fists. He uses 
the works of a common clock, which do not cost more than 
a sovereign. He has only replaced the largest wheel of 
the scapement by another one, lighter and more finely 
toothed. Special experiments, not mentioned in his 
pitsent memoir enabled him to choose the most proper 
diameter for that cog wheel. A strong spring drives the 
wheel 700 or 800 revolutions in a second. 

A drag has been added, m order to check the speed. 
By a special arrangement, the rotation of the wheel can 
be reversed, in order to eliminate certain errors that 
might result from the apparatus itself. 

In order to try the improvements of the apparatus, a 
first series of experiments was made between the Poly- 
technic School and a tower of the telegraph office, at a 
distance of about one mile and a half (1 kilometres and 
a halQ. The observer could perceive a window of this 
tower amid a forest of chimneys The distance was too 
short he prudently did not publish the result. 

A second senes was attempted by him between the 
Phlytechnic School and the Valdrien Hill, at a distance 
of about SIX miles and a half (to kilometres 310 metres). 

But a transparent atmosphere is seldom now to be ob- 
tained in misty Pans If we go up to the garret where the 
observer stands, we perceive a sea of roofs below ; on the 
right Montmartre Hill, on the left the heights of Meudon, 
.and in the front the Valdrien fortress , m one of the rooms 
in the barracks the mirror and the collimator were esta- 
blished. 

The apparatus that sends forth the ray of light 
(an instrument with a l.irge aperture) was laid on a 
solid timberwork , in front of the eyepiece is the little 
machine! on the left side the source of light is esta- 
blished, a ray of which, reflected by a glass, is sent 
between two teeth of the wheel. 

But the Mont Valdrien is concealed by mist , the win- 
dow of the barrack is hardly distinguishable, although the 
sky is cloudless Pans is covered with a damp and dusty 
veil The sun sets behind the fortress, and suddenly the 
mUc disappears and the air becomes transparent The 
ray of light between the teeth of the wheel is to be seen 
m the tdescope as a faint star in the midst of the inverted 
image of the window ; it Is a star of the sixth magni- 
tude, the intensity of which increases and becomes of the 
first magnitude with the transparency of the air. But it is 
necessary to make the experiments hastily, for that trans- 
parency will not last more than one hour * 

An obstacle nearly checked the observer ; the image 
often scintillated, and was agitated in such a manner that 
it was impassible to pursue the expenment. It was the 
warm air of a chimney unluckily standing in the way of 
the ray of light, the kitchen chimney of the Lycdc Louis 
le Grand. M. Cornu waited for the holidays, and the 
operations were at last worked out. 

He thus made more than a thousand experiments, and 
calculated 690 of them. 

In order to determine the distance between the two 
stations, he compared the measures previously deter- 
mined, and made himself a tnangulation ; the average of 
those numbers gave him the number above cited, about 
SIX miles and a half (10 kilometres, 310 metres). 

He did not at once take the average of the numbers of 
his experiments, but he gave a greater value to the num- 
bers obtained under the best circumstances. It appears 
evident that the results deduced from the fifth disappear- 
ance of the light are superior to those deduced from the 
first one, because of the more exact value of the velocity 
of the wheel, and that the favourable atmospheric con- 
dition rendered the disappe.arance and reappearances 
of light more plain. 

The average thus obtained gives for the veloSity of light 

* Th« »(iixt of light was Drummond's lime-light, or only a petroleum 
lamp it was necessary sometimes, in the finest weathers, to modenw 
It. In order to have a disappearance of light more favouraWs to observations 
than a mmiinum ol iatonsiiy 


189,300 miles in as6cohd : by dividing the number by 
the refractive indices of the air (i'ooo3) We obtain the 
number 189,200 miles in a second in a vacuum ; the 
possible error in this value is about ji„ . 

M. Fizeau had found about 104,000 miles (312,000 kiL) ; 
Foucault 180,000 miles (298,000 kil.). The physi- 
cists will wonder at the concordance between M. ComU's 
number and that of Foucault, obtained by an entirely 
different method , .ind so will the astronomers ; for this 
number of 189,000 miles gives by calculating the value of 
the parallax of the sun the number ; and it is 
ex.actly the one recently obtained by M Leverner as a 
consequence of three series of observations made on the 
movement of planets, particularly of Mars and Venus. 

If experiments on the velocity of light were made again 
under good topographic and atmospheric conditions, ahd 
between two stations, the distance of which would be 
known by a geodetic calculation, a value of this velocity 
would bi obtained with an error less than tjfgg. Astro- 
nomical methods do not easily perhiips give such an 
appro.ach. 

The author conclude? his paper by saying “ It is to 
be desired for the honour of French science, that those 
great works relative to the velocity of light, begun by 
Riemer at the observatory of Pans, pursued and simpli- 
fied by some learned Frenchmen, should be finished in 
France with a precision worthy of their astronoinic.il alid 
physical importance. ’’ M. C. 

Etplan tUon of tht Dwgram {s(i next /age) [ 

A, Source of light , a petroleum lamp. B, a combination of 
lenses to diract and concentrate the light C, D,E, F, treshoWn 
from above in onler to show the direction of the my of light 1— ■ 
C, glass plate, on the surface of which the light is reflected and 
sent into the telescope according to the direction of the arrows ; 
II IS a little handle which permits of small motions being given to the 
little plate m order to arrange it properly D, works ofa common 
clock drawn to the ) of its linear dimensions. — It is used to put 
m motion the cog wheel V, between the teeth of which the ray 
of light IS sent forth If', wire touched by a cog 1/ of the am 
of the third wheel, at eacli revolution , it is umted to the electro- 
magnet » (of the plate G), and thus the number of revolutions 
during a second IS registered by / two barrels that give 

revolvmg motions m a contrary direction, in order to eliminate cer- 
tain errors that might result from the apparatus itself. A, a vrhtel 
mithesldc of whichadrag II bears (11 his been drawn apart tor 
greater clearness) , /, horizontal axis of rotation 1 V, screw , when- 
ever by means of V the 1 od / 11 brought to i/, m the same manner I is 
brought to u, and the extremity e does not rub on the side of the 
wheel (Note.— A decreasing pressure is thus used, an In- 
creasing one IS rendered impossible so as to prevent the delicate 
works from being broken ) D', front view of the same work ; 

the same things designed by the same letters pruned D" 
shows the respective situation of the two barrels and i,. 
L, telescope , the light is transmitted to a distance of six miles 
and a half, and comes back on the same path : the appa- 
ratus that refleots it back is a telescope like Is, and performing 
the office of a collimator the eye-ptece of which is replaced 
by a little mirror properly disposed F, eye piece of E, with 
which the ray of light is observed at its return i it is ol^tved 
through the glass-plate C on which it has bees reflected. 

^ (t, apparatus by which the various data of the experiments are 
registered. X, lamp-blacked cylinder, Y, moveable system 
bearing the electro magnets /, m, n. The cylinder revolves 
without changing its place with an uniform rotatory motion given 
by a special apparatus The movable system slides by a uniform 
motion communicated by means of a stretching wmght The 
manner of giving this motion has not been represented ; the 
relative mouon k the same as if the system were immove- 
able, and the cylmder going forwards and revolving in the 
same time. /, m, », electro-magnets , p, 1, >, armatures ; they 
terminate In needles and describe on the lamp-blacked paper ihe 
three lines drawn on the sketch. One extre nity of the wire of 
the electro-mi^ets communicates with the earth, the other 
with a pole of a spccul pile ; the other pole of the pile com- 
munioates also with the earth. On the way of the current 
that passes through from each particular pile to the three 








yvly 3 . 1873 ] 


NATURE 


[87 


ON THE FERTILISATION OF FLOWERS BY 
INSECTS AND ON THE RECIPROCAL 
ADAPTATIONS OF BOTH 

D uring the last ten years, since, by his wonderful 
work on Orchids,* Darwin anew turned the at- 
tention of naturalists to the remarkable connection 



flowers as apparently affording facilities for intercrossing 
distinct individuals have been published ; but there is no 
doubt that by far the greatest part of the work on this 
subject IS still to be done. The most conspicuous flowers 
attracted, of course, in the first place, the attention of 
inquirers, and much greater pains was taken to show the 
possibility of their cross-fertilisation by insects than to 
observe whether sclf-fertilisation may possibly take place 
if not visited by insects. Another very obvious deficiency 
of observations indispensable to be made on the subject 
in question resulted, — the fertilisation of flowers by insects 
being studied by botanists but little acquainted with 
insects From this cause, for the most part, when flowers 
were examined as to their intercrossing by insects, no 
j complete observations were made as to the insects them- 
selves which were supposed to visit and fertilise the flowers, 
and in many cases the agency of insects was over-esti- 
mated in consequence of not observing them directly. 

Therefore, being myself acquainted with our flowers as 
well as with a great number of our insects, I thought it 
would be as agreeable as useful if I observed, as far as it 
was possible for me, the insects which really visit and 
fertilise our flowers, their adaptations to gam the honey 


Fig t —Head of a huiiille-bee \ Bombuit muMOfum L 9) from ib ivo, 
wuh the oral apparatus strct.hcd out to its fulJvtt extrtu (5 1) 

between the structure of flowers and the insects visaing 




and the pollen, and on the other hand, the adaptations of 
^ our flowers to the insects that visit them ; and having 
I during a series of years bestowed all my leisure upon 
observations of this kind, I put them together in a work 
which was published some months ago (“ Die Befruchtung 
(kr Bluiuen durch Insecten und die gegenseitigen An- 
pissungen beider.” Leipzig, 1873.) Supposing that this 
nook 18 in the hands of only very few Englishmen, I 
think It may be of some interest for the readers of NaxURK 
if I make them acquainted with the principal new facts 
contained in my work, adding some observations made 
since Its publication. 

I — In what manner the hive- and humble bees obtain 
the honey of the flowers 

The first accurate description and drawing of the parts 
of the mouth of the hive-bee were given by Swammerdamm 
„ 1... —n r™™ i,-™-..!, r., ,1 about two centuries ago, but he did not succeed in finding 
^ ^ [ out the true function of the tongue ; he described and drew 

wid fertilising them, many essays on the contrivances of , »t as perforaieO at the end,* and believed that it was a 
■ ;• On ih, v«iou. Co«„v«.c« by wh«h Bnli.h ana Roraign Orchid. "“P*® piP*- His SUCCeSSOrS Saw that the tOngU® 

^ EfTecl. of Intercroumg ’’ London, I * "Joh. Swammardamm, Bibcl der Natur. Au. dam RolUndudiai 
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of the bee is by no means perforated at the end, and 
that fluids, for that reason, cannot enter through its 
interior, but must be trans(mrted to the opening of the 
oesophagus by the outside of the tongue. Thus with 
Swammerdamm’s error, that the tongue was perforated at 
the end, the view that it was a sucking organ was also 
rejected, and since then, even down to our own day, zoolo- 
gists seem almost unanimously to have denied in general 
the sucking power of bees. Milnc-Kdwards calls the Hymc- 
noptera licking insects (“ Insectes Idcheurs ”), and says 
that the honey-bees nourish themselves not by sucking, 
but, as It were, by Upping, nearly in the same manner as 
a cat does (“ Ainsi il n’est pas en pomp.itit que I’Abeille 
se nourrit, mais pour ainsi dire cn Upant a peu prfcs 
comrae le fait un chat”) In like manner Carl Vogt 
expresses his opinion on the same subicet, with only the 
di^erence that he chooses for the comparison the dog 
instead of the cat The bees make use of their tongue 
to lap, says Carl Vogt, m a somewhat similar manner as 
dogs apply their tongue to drink {‘‘ Sie gebrauchen ihre 
2 unge etwa in ahnlicher Weise zum Schlappcn, wie die 
Hunde sich der ihrigen zum Saufen bedienen.”) * Also 
CUusf calls the parts of the mouth of the Hyine- 
noptera biting and licking (“ beissend und leckeiid ”), 
and Gerstaeckcr blames, in his annual report on the 
Progress of Entomology, bchenck for describing the 
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tongue of the bees as serving to suck hooey, wfaerdi^ 
according to Gerstaecker’s opinion, it is only able to liek it. 
Hence, a good number of our best soologists absolutely 
denying the sucking of bees, and our entomolc^cal 
works affording, indeed, very detailed descriptions of the 
single parts of the mouth of the bees, but not suffictently 
accurate ones of the use of them, it may not be fruitless 
if I explain here, in some detail, the function of the oral 
apparatus of the bee. 

If we stretch out to its fullest extent, as shown in Figs. 
I and 2, the complex machinery of the oral apparatus of 
a hive- or humble-bee, which, when at rest, is placed by 
different foldings in an excavation in the under-side of 
the head, so as to permit but little of it to be seen, the 
most prominent 'part we observe is the long veimicular 
annulated tongue li), at the end of which a litPe 

membranous lobe is seen (/), the same which was erro- 
neously thought by Swammerdamm to be perforated. 
The hgula is composed of a great number of rings, each 
of which IS provided with a whorl of hairs , each whorl 
of hairs can be erected at will by the bee and pressed 
close to the ligula The base of the ligula, which bears 
two appendages, the pararrlosscr {pa), is inserted, together 
with them, in the tubular menlum {nit), and can be drawn 
back, ash ig 3 shows, into the extremity of the tubular 
mentum, so that only the tips of the paraglossdc are 



visible. On both sides of the Iigula we observe, also in- 
serted in the mentum, the two (our jointed labial fialpi 
{Ip), the two first joints of which {Ip^), being flattened ! 
and very slender, with a central rib, form a sheath to the ] 
tongue, enclosing it from beneath, whilst the two minute 
joints at the tip of the Ubial palpi {lp‘) serve as feelers. 

When drawn back into the extremity of the tubular 
mentum, as is shown in Fig. 3, the tongue by no means 
overtops the labial palpi, but is wholly enclosed by them 
from beneath, whilst when pulled out as far as possible 
(as shown m Figs, i, 2, and 4) it considerably overtops the 
labial palpi. The base of the mentum is inserted in a 
horny ridge, called by Kirby (in his “ Monographia Apum 
Aogliae”) the fulcrum {!). The fulcrum 15 placed at the 
conjunction of two diverging horny ridges, called by Kirby 
cat (lines {c),vi\Mcb connect the base of the fulcrum with 
the basal portion or stipes {st) of the maxillae. The car- 
dines can be turned round their food-points, when turned 
forwards, they also push forwards the fulcrum and the 
mentum, so as to overtop considerably the basal por- 
tion of the maxillae (as shown Figs, i, 2), when turned 
backwards, they also draw backwards the parts inserted 
in them, and the mentum it now encloseu by the tosal 
portion of the maxillae (as shown m F ig. 4). In this position 

• C. Vogt, ZooL Bri«r* i p. 678 

t OrandzQge dcr Zoolofu, ttM, p. sij 


I the terminal portions of the two maxill.e, the iamina {la) 
appearing as two flattened, lanceolate, horny pieces with 
a central rib, form a sheath to the tongue enclosing it 
from above, whilst at the same time the two first joints of 
the labial palpi enclose it from beneath. The maxillary 
palpi {nip) exist m the mouth of typical bees only as 
atrophied useless organs 

Besides the two foldings hitherto explained, two other 
foldings are to be mentioned. First, the whole apparatus 
hitherio described is inserted In the terminal points of two 
long, horny ridges enclosed lA the excavation of the head 
and moveable round their fOod-points (/, lora, of Kirby). 
When turned forwards, the lore push forward to twice their 
own length the maxill® and the mentum, with all their 
appendages , when turned backwards, they draw them 
backwards the same distance. SecMdly, when all three 
withdrawals hitherto mentioned— (l) of the base of the 
tongue, (2) of tlie cardines, (3) of the lora— are effected, 
the mentum lies, defended on each side by the basal por- 
tion of the maxilla: {si), enclosed in the excavation of the 
under-side of the head , only the tongue sheathed by the 
laminx and the labial palpi overtop the head, and pre- 
vent the jaws from being used : but all these overtopping 
parts are bent downwards and backward very easily ; Ana 
now the Jaws or mandibula {ntd) are not prevented frtm 
being employed. 
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The separate parts of the mouth of the bee and their 
power of moving having been considered, it remains to 
examine what use the bee makes of them m its different 
actions. 

1. In order to empty the deepest honey tubes acces- 
sible to it, the bee stretches out all the moveable parts of 
Its sucking apparatus (lora, cardiacs, lamina:, maxillar 
palpi, and tongue) in the same manner as is shown in 
Figs I and 2, with the only difference that the two first 
joints of the labial palpi sheathe the tongue from beneath, 
and that the laminx closely embrace the mentum and the 
basal part of the tongue from above Then the terminal 
haiiy whorls of the tongue, protruded as far as possible 
and advanced to the bottom of the honey-tube, being 
wetted with honey, the bee, turning backwards the car- 
dines (0, withdraws the mentum, together with the tongue 
and the labtal palpi, so fai that the laminx arc no 
longei overtopped by the labial palpi, and that the lamm.e 
and the labial palpi together, closely embracing the 
tongue, fotm a sucking-pipe, of which only the part l-l 
(Fig. 4) of the tongue is promment Hut almost at the 
same tune the bee, folding the base of the tongue into the 
tubulai extremity of the mentum, withdraws the terminal 
hairy whorls wetted with honey into the sucking-pipe, in 
which the honey is forthw ith driven downwards to the 
oral opening by the erection of the whorls of hairs 
piogressing quickly from the tip of the tongue towanls 
us base, and simultaneously by the enlargement of the 
interior abdominal hollows connected with the asophagus, 
which are visible from the outside by the swelling of the 
abdomen, and which must suck the honey towards the 
trsophagus 

Fig. 4 shows the head of a humble-bee in a 
medium sucking position W’l en from this position 
the base of the tongue is folded into the hollow ex- 
tremity of the mentum (as illustrated by Fig 3), 
the part k-l of the tongue wetted with honey is 
withdrawn into the sucking-pipe Now when the lora 
(/ in Fig 4, directed downwards) are turned backwards 
round their food-points, the base of the sucking pipe 
(near mp Fig 4) is withdrawn to the opening of the 
mouth (between the base of the two mandibula', nui and 
the labrum, Ibt, Fig. 4, below the epipharynx ep, Fig i), 
and the honey is, by pressing and sucking, dtiven to the 
oesophagus. When the lora (/) are again turned foi wards, 
the whole sucking apparatus is pushed forward double 
the length of the lora , and now the cardines turning 
forwaid, the mentum with its appendages again advances 
double* the length of the caulmes, while the maxilla remain 
at the same place, and the laminx from this cause embrace 
only the mentum and the basal portion of the tongue , 
when at last the base of the tongue infolded in the 
tubular mentum is stretched out, the tongue is again 
protruded to its fullest extent, and the terminal whorls of 
liairs are again wetted with honey at the bottom of the 
honey-tube of the flower. 

In a flower rich in honey, a humble bee may be ob- 
served executing four, five, and sometimes more, even 
eight or ten separate acts of suction, probably accom- 
panied by as many protrusions of the tip of the tongue 
into the honey, and withdrawals of it and of the whole 
sucking-pipe. 

I am fully convinced that the movements of the oral 
apparatus of the bees are as described ; for by intoxi- 
cating honey- and humble-bees by chloroform, and 
immersing the tip of their tongue into a solution of sugar, I 
sometimes succeeded in seeing the movements described 
performed sufficiently slowly to discern each separate act 
very well. What occurred withm the sheath of the tongue 
formed by the laminae and the maxillary palpi, was of 
course not visible, but bending them aside after .wetting 
the tip of the tongue with the solution of sugar, I some- 
dmes saw the erection of the whorls of hairs progressing 
from the tip towards the base of the tongue. 


Hence undoubtedly the statement of zoologists, who, 
absolutely denying the sucking power of bees, assert that 
they lick or lap the honey in a manner similar to a dog 
or a cat when drinking, must be essentially modified. 
The terminal whorls of hairs are filled with honey by 
adhesion ; this honey withdrawn into the sheath of the 
tongue IS driven towards the a- jophagus by a double cause, 
first by the pressure of the erect whorls of hairs, and 
secondly by suction. HhkMVNN Mi'ILKr 

(To bi. I on Unit id) 


ON SOME REMARK A BEE EORMS OE A NIM. 1 1 
LIFE FROM GREAT DEEPS ()/•/• 7///; 

hORWEGIAN COAST* 

n^HE name of Geoige Ossian bars is honourably con- 

^ nected with a veiy interesting chapter in the histoiy 
of deep-sea research As early as 1850, his illustrious 
father, IJr. Michael Sars, had challenged Edward Forbes’s 
conclusions respecting the bathymetrical tei minus of 
anim<il life. He remarked, f that at least m the Norwe- 
gian Seas, It appeared to extend much beyond the limit 
winch the English naturalist had fixed for it F'orbes 
had not dredged below 730 fathoms, and at this depth he 
had only obtained two living Mollusca and a couple of 
Serpulx ; hence he was led to place the zero of animal 
life .It 300 fathoms. Sars, nn the contrary, even at the 
early period just mentioned, had obt.iincd from a depth 
of 300 fathoms a numbci of animals, including a species 
ol Coral, Molluscs, I’oljzoa, &c , and he sagaciously 
remarked that there was evidence of the existence 
of a itj^oront animal life at this gieat depth, inasmuch as 
some of the species (<■ Ttrabialuhi ’upta^ira axdb. Ltma 
I Movata) were the largest known representatives of their 
respective genera. In confirmation of his opinion, he 
was .able to offer, in 18O4, a Catalogue of 92 animals, 
vvhieh had been obtained in depths varying fiom 200 to 
300 lathoms More iccently his son has devoted him- 
self with much energy and success to deep sea invcstig.a- 
tion, and in 1868 had extended his dredgings to 450 
fathoms, and added no less than 335 species to those 
alre.idy published. He says —-“I found to my gieat 
sill prise at this enormous depth, not . . a poor and 
oppressed F'auna, but on the contrary a richly developed 
and v.aiied animal life . . And so f.ir was I from ob- 
serving any sign of diminished intensity m this animal 
life at increased depths that it seemed, on the contrary, 
as if there was just beginning to appear a rich and in 
many respects peculiar deep-sea fauna, of which only a 
very incomplete notion had prev lously existed ” Amongst 
the new forms thus obtained w.is the famous Rhizoinnus 
I^o/oUnsts, descended from Oolitic ancestry, which fur- 
nished, according to Dr. Carpenter, " a principal 
‘motive’” of the expedition. It is interesting 

to learn that these productive dredgings at the great 
depth of 200-450 fathoms were accomplished in an ordi- 
nary fishing-boat with a crew of three men 
In the important paper which forms the subject of the 
picsent notice, Mr, G O .Sars has given us an account 
of some of the results of his dredgings in the “ great 
deeps ’’off the Coast of Norway, founded p.artly on the 
posthumous manuscripts of the late Prof, bars, and partly 
on his own investigations. Various new species of Mol- 
lusca, Annelids, Corals, and Sponges, all ot them dwellers 
in depths varying from 100 to about 500 fathoms, 
are described, and illustrated by excellent figures But 
thcat which gives a peculiar and distinctive interest to the 
work IS the elaborate memoir on a remaikable Polyzoon, 
taken m the year 1866, from a depth of 120 fathoms, at 
Skraaven, in Lofoten, This unique animal is not only 

^ PMtly froro po&tbitmou* manuscnpuof Prof. Dr MicUacI San 

Dy ( iooT{« bars 

t " Berautlamni en 1 Sommerenn, if49. foretagen Zoologlsk Reiie i Lofolc 
og Finmarkeo'’ p. ij. 
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penerically distinct from all the forms that had been re- 
cognised at the tune of its discovery, but must be referred 
to a new Order or Sub class • it is chiefly interesting, 
however, to the biologist from the light which it throws 
on the history and affinities of the tribe to which it 
belongs. Its occurrence was first recoided in 1868 by 
the elder Sars, who gave it the name of Ha/tlophus mtra- 
Ink >, but did not at that time enter upon the details of its 
structure In iSfiQ Allman described a new Polyzoon, 
under the name of Rhabdoplima Noimanniy'ii\Mdi\ had 
been dredged up from deep water in Shetland, and which 
presented some rein-irkable peculiarities. Its polypidcs 
(according to Allman) were of the Hippocrepian type, 
having the tentacles disposed in the form of a horse-shoe, 
instc.ad of circularly, an ariangement which had only 
been noticed so far amongst ihe fresh-water division of 
the Polyzoa Another anom.ilous character was the pre- 
sence of a rigid, cliitinous rod, extending throughout the 
creeping portions of the polyzoarium, to which the poly- 
pides were attached at intervals by means of a long 
flexible cord It now appears that the Shetland Polyzoon 
belongs to the s.ime genus as the Lofoten form just men- 
tioned. Allman, however, having only access to speci- 
mens preserved m spirit, was unable to master all the 
details of the structure or to apprehend fully the signifi- 
cance of the organism as a whole For a complete 
knowledge of Rhabdoph'ura we arc indebted to the 
careful observations of the younger Sars, who studied the 
living animal , while to his father we owe a most mte- 
resting interpretation of the facts which the son had 
established. 

Without entering into minulix, I shall endeavour to 
describe briefly the characteristics which m.ark out the 
RhnbdopRura as unique, and invest it with so high an 
interest, not only for the student of the Polyzoa, but also 
for the philosophical biologist In the first place, it may 
be stated broadly that we find in this form the Polyzoan 
type in a rudimentary and half-developed condition. It 
clearly represents a very early stage m its evolution, if 
evolution be the method of Nature The points which 
separate it most strikingly from its congeners are not the 
Lijuivalent of the ordinary differences that occur amongst 
the members of the same class , they might rather be re- 
garded as surviving features of another and very different 
type, from which it has diverged, .and are strictly transi- 
tional in character. Rhabdoplcura is a Polyzoon, and yet 
not all Polyzoon. A large portion of its structure, while 
clearly taking the Polyzoan direction, differs widely from 
that of all known Polyzoa Some of the features which 
wc should regard as most characteristic of this class are 
altogether wanting. And organs in which the Polyzoan 
type is most distinctly traceable, appear in a simpler and 
more rudimentary condition than in any other known 
form. In a word, two types of structure seem to blend 
m this remarkable animal, one, .as it were, fading away, 
.ind the other dawning 

The polyzoarium m Rhabdoplenta bears a striking rc- 
remblance to that of a Ilydroid, and might belong to a 
Latyne or Endendnum It consists of a number of erect, 
chitinous tubes, distinctly annulated, which are united by 
a cieeping, tubular stem Each of the erect tubes 
(zocccia) contains a polypide, and every polypide is at- 
tached by a contractile cord to a dark-coloured, cylindri- 
c.il rod, which pervades the creeping portion of the poly- 
zoary The polypide differs from those of the normal 
Polyzoa in the following important particulars — 

I It IS without any sort of attachment to its cell, in 
which It lies quite free In all other known Polyzoa a 
membrane (the endocyst) lines the cavity of the cell, and 
envelopes the polypide, to which it is attached above, at 
the b.ase of the tentacular crown. When the animal re- 
treats into Its cell, it draws w with it the anterior portion 
of this membrane, which securely closes the aperture. 
Between the endocyst and the body of the polypide ia a 


space (the perigastric cavity), in which the nutritive fluid 
IS confined But in Rhabdopleura the endocyst is alto- 
gether absent, or appears in a perfectly elementary condi- 
tion, .as a “thin, gl<assy skin,” immediately surrounding 
the digestive app.iratus There is nothing to close the 
orifice of the cell, and the surroundmg w.ater passes 
freely into its interior. There is no perigastric cavity 
or fluid The polypide is as free and unattached as a 
Hydroid in Us calycle ; and its only connection with 
the colony is through the contractile cord already re- 
ferred to 

2. The digestive system is of the Poly/oan type, but of 
much lower gnade than is found elsewhere. There is little 
specialisation ofpaits; the stomach and intestine consist 
of a simple tube, wider towards Us upper extri mity and 
nai rowing off rapidly towards the posterior end, which is 
bent abruptly upon itself The intestine is not separated 
from the true stomach by any valve, but is an immediate 
continu.-ition of it, and passes off from Us lower extremity 
in a straight line to the an.al orifice 

In the normal Polyzoa, on the contrary, the stomach is 
divided into two well-defined regions , and the intestine, 
whit h IS marked off by a distinct v.-ilve, takes the origin 
betwe-en Ihe upper portion and the large, sub-glohul.nr sac, 
111 which It terminates below We have in Rhabdopleura 
the bent tube and the two orifices (oral and anal), but be- 
yond this, perfect simplicitv of structure 

•j The tentacular .app.aratus exhibits some remark- 
able fe-itiiros It differs essentially from that of the 
ni.srine, and .also from that of the fresh water Po]yzo.s, 
though It most nearly approaches the latter It consists 
of two symmetrical lobes or arms, which extend out 
dorsally from the anterior p.irt of the body, diverging to 
each side , and each of which bears a double row of 
ciliated tenticles These lobes arc very flexible, and 
exhibit great mobility, bending slowly m v.srious direc- 
tions , and in this respect they contrast stnkingly with 
the unchanging lophophore of the fresh-water Polyzoa. 
The single tcntaculai crown, which belongs to all the 
other known nieinbeis of the cl.ass has here disappeared ; 
and inste.ad of the circul ir verticil of the marine, and the 
crescentic but continuous senes of the fresh-water species, 
we have here two series, borne on distinct flexible and 
movable append.agcs 

4 In Rhabdopleura, the complicated muscular 
system concerned in the protrusion and retraction of 
the polypide, which is so characteristic of the Polyzoa, 
and on which their lively and rapid movements depend, 
IS suppressed along with the endocyst. Reliat./wii is 
effected solely by means of the cord that passes from 
the body to the rod pervading the creeping stem. It 
IS a very slow and sluggish process, the polypide exhi- 
biting none of the sensitiveness and vivacity of its 
kindred. Under extreme provocation it retires very 
deliberately; an ordinary Polyzoon disappears with the 
speed of light, on the slightest alarm. This sluggishness, 
as our author remarks, is accounted for “ by the want of 
special retractor-muscles, and by the slightly developed 
contractile elements, not distinguishable as evident 
muscular fibres, in the contractile cord ” 

Still more remarkable is the mode in which the pro- 
trusion of the polypide is effected. In the absence of the 
usual muscular appliances, U is difficult, at first sight, to 
imagine how the creature can raise itself from the lower 
extremity to the aperture of its tubular dwelling. It 
appears, however, that a special and most singular organ 
exists forthe purpose, and that here also the Rhabdopleura 
departs altogether from the customs of its race. This 
organ consists of a large and prominent shield or disc, 
which projects from the anterior end of the body between 
the oral and anal oiifices, and is thickly covered with 
cilia. It evidently corresponds with an anomalous 
structure (known as the epitome), which occurs only 
amongst ttie freshwater Polyzoa, and the fi^nction oC 
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which has not hitherto been determined Sars has ob- 
served that this ciliated disc is closely appressed to the 
wall of the cell, during; the process of protrusion, and is 
in fact .1 kind of foot or crct'pin,'-organ, by means of 
which the polypide liboiiously draws itself up towards 
the aperture of Us tube 'I he Poly eoon, which, in its 
norinil condition, is equipped with a powirful muscular 
apparatus, and remarkable far its vivacious habits, here 
ncially criwls out of Us cell 

5 It only remains to notice the dark-colourcd cord, 
wh'ch runs throughout the creeping stem, and is a verv 
111 liked f. ature of this curious form It I'.desiiibed as 
a cylmdru d tube, with fimi, homy walls, inclosing 
a soft, transparent, cellular substance, from which 
branches are given off at intervals, and enter into the 
contiainle cud of each polypide This “asialcoid” 
miy III) d nibt be compaicdwilh the so-called nuve- 
truuk p rvading the stun of other inai me Poly 20.1 -the 
pmcipil ileuiLat of the supposed colonial neivous- 
system Urn author rightly regards the soflsubsiame 
cstending thiough the cord, as a soit of mt oinplctcly 
detmed ii'.ivous trunk connci ting all the individuals of 
the ci.lo ly 

01 tlie dcvi lopinont of little can be said 

at pi t sent Boih h irs and Alim tn, iiuk «. d, have recorded 
ohscrv Uions nude on the tonnalion of buds, but they 
ills igru, m till 11 mtcipict vlion of several important points , 
and wc imist wait for fiiither iiifoimation be foie we can 
master this poilion of the history 

From the for< going aecounl it is evident, as stated at 
firU, th It m RhtiMopItiiia we have the poly/oin structure 
in a veiy ludimentiry condition, and half disguised by 
featuiL'S that aie alic-n to it as it rowtsists, some of 
Us piincipil elements aie fullv established, though ma 
siiiipki toMii than we find thciii tistwherc, siuii- au 
altog' ther Wanting , while one import int 1 1 iss of functions 1 
(ills Vilnius imivciiiiiits of the poly pide) is piovidtd for | 
by means whn h have no p irallcl whatever amongst othci ■ 
members of the tribe, and m part by an organ, which I 
survives, reduced m size and v ith a different office, in one 
sect’on only, as the so-called tpntom, of the fiesh-waitr 
species 

Allman’s examination of the Shetland Rh<tbJo/U,uia, 
as pitscrved in spirits, led him to ugard the Polyzoa as | 
connictcd with the Molkista, thiough the I-ainelli- 1 
Liincmata, rathci than the Brarhiopods I’lof Sais, ! 
ic'ying on his son’s investigations, takes i veiy different 1 
viiwol their atfiniues He rtgaids the AV/aMi/iAv/ziz as an 
organism “ which stands as it wi ic in the inuldle bet ■ u 11 ' 
the Ilydiozoi and the Poly/oa,” and forms a transition 1 
fiom one to the olhti his undniititcdly, he says, “like' 
tn my odicr animals which at present inhabit the greater 
deptns of the sea, . a Vt tv old form, which m its 
orgams.ition has still retained scveial feuuics from the 
time when the aniiiiil type that we call Polyroi first 
developed itself from a lowei type” He considtis it 
to prove thu the Polyzoa ‘‘aie most closUy 1 elated | 
to tlie type of ihe La’Lnli r ot.i, and c-pccially to 
the class /lydrosoo,’’ fiom which they aie pioOably 
derived. 

Ills iny present object mticly to report results, and 
not to offer any criticism upon tluin , but it may safely 
be said that the paper, a poiiioii of which I have stiin- 
iiutiscd, IS one of the most interesting ami important 
contributions to biological litcratuic, that have lately 
appealed 

U Is right to add that the .author, consuleiing “one of 
the great universal l.mgiiagcs ” picfcr.ible to his mother- 
longue, as the Vehicle of scionlific reso.iich ; and as a 
graceful acknowledgment of the services lendtucd by 
our countrymen in recent times to zoological science, has 
courageously, and to the relief of many of his readers, 
wriUcu his memoir m F.nghsh. 


NOTES 

At the Midsummer Commencements, held last week m 
1 Unity College, Dublin, the honorary degree of LI, D. was 
c.mftrred by the University of Dubhn on iJr Andrews, of Beb 
f.ist, and Professor Wright, of Cambmlge. 

Da JAMLS MuaiE, Professor of Anatomy m the Edinburgh 
Vcitimary C'o'lege, has been eleeted to the newly-founded 
lev ureship of Animal Physiology in the Edinburgh School of 

\RCiia-OLor.isTS will lit interested, and no doubt pleased, to 
h. 11, that Sir John Lutibock has just bought Silbury Hill, the 
gi iM'kst tumulus in Great Britain, if n it m Europe 

\Vk have a number of earthquakes to chronicle this week , that 
ill 1 ndia, It will Vie noticeif, pteceded only by a day those of Italy 
Ihe earthquakes m Chill, on the 15th May, were of a very 
cn, vis character They affected V’alji.vraiso, Santiago, Qnilloia, 

I 1 I i;ua, Canqiieties, .iiid Salva los At Chilian, Concepcion, 

I an 1 I dekuano, iii the somh, so fat as we can understand, it 
! vv i, slight At Valparaiso, it com menced at 12 32 r m , and 
I I is'ul forty-two seconds, with a verticil motion, so that the 
I gio md danced uniler foot Two chinches and many buildings 
wvie damaged Gas liranches were wrenched from the ceilings, 

' and books thrown from the shelves In Salvadus, m Central 
i .\niLrica, the earthquakes h.id ceased in May At 
; 2 I M on the 28ih June, Asseerghur Port was visited 
I by .in earthquake which lasted for about three or four 
ssronrls, direction from north-west to soutli-east. On the 
moiiiing of June 29, about five o’clock, an earthquake visited 
I wild parts of Italy At Verona, Treviso, an t Venice, 
III III ;h tlic shocks were severe, litile ihun.ige was done , hut at 
Ii Vito, ninth ol Pi.uic, and near Coneghaiio, the cliuich fell m- 
in I ihirly eight people are lepiirlid to have been killed At 
Ih lluiio four persons were killed and sevenal wounded At 
I’live del .Mpago seveiil persons were injured Two persons 
visie killed at Torres, four at Curago, eleven at Puos, two at 
\ Mone, and one at ( avess.igo 

VVii legr - 1 to bear that diniciilties have arisen m the mantge- 
mc it of the Brighton Aquarium, which arc likely to lead to the 
r ^lgl atioii of Mr Savillc Kent, who lately vacated a post m the 
Biitiih Museum for that o( Curator and Resident Naturdist to 
the Aquirmm Of the natiue of the dis|>uie vve are not in- 
foim. d, but It seems unfortunate if some means may not still be 
loutid by which an amicvble arrangement may be arrived at be- 
IvvcLii Mr. Kent and his colleagues by which his services may be 
iLlamcd to the insUtulion 

t II K female Octopus at the Brighton Aquarium still continues 

I I guard her clusters of ova wall the greatest vigilance, refresh- 
irg ihcm at short intervals by turning upon them a powerful 
Siicam by means of | her tubular funnel , no increase to the 
iiuinhcr deposited having taken place since last week, the usual 
complement produced may be presumed to liave been excluded. 
Ihe truncate “ l/eclixolyluO' arm of the male, m this instance 
the third on the lelt side, is fast recovering its normal condition, 
a new slender filamentous process has sjirung from the raptured 
extiemity, resembling, in^detad, the reproduced arm of an Ophu~ 
,.<waor Brittle Starfish Mr. Saville Kent 11 of the opinion 
that the Ociopur tuknulatui of U’Orbigny will prove on closer 
investigation to foe the mate of (> z’lttyins , ihc difference in 
aiqvcarance between individuals of the s.ame species but the 
oppojte sex being most nnikcd when once recognised ; the 
gcneial smface of the mteguiqcnt m the female is comparatively 
smooth, while numerous rugositie-. and elevated papilla' adorn 
that of the male, mote particularly in the neighbourhood of Ihe 
head. 


Thomas Hincks 
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I r has bc«n annoaoced by cable from America that a new 
planet (No. 13a) was discovered by Prof. Henry on June 13. 

Tub just published lecture, delivered in April last by Prof, 
Flower at the Royal Institution, on “ I’alreontological Evidence 
of Gradual Modification of Animal Forms,” is accompanied by 
an excellent and very ingeniously constructed diagram of the 
afiinittes of the different members of the class Ungiiiata, including 
alt the fossil as well as the recent forms Each genus is repre- 
sented by a circle, the comparative size of which indicates the 
number of rpecies included m it. The exist ng genera are left 
white, and those «hn.li have fossil representatives are surrounded 
by rings, which arc so shaded as to make it easy by referring to 
an accompanying table, to find in which stratum the form first 
appears, lheexiin:t genera appear as shaded circles. Gonse- 
qucnily the I’ecc.iry and Babirussa arc represented by unsur- 
rounded while circles, while Caty/>/nhioii and Lopinoiton are all 
shaded , 'Intihpt i» a large white circle surrounded by a late 
Miocene ling , AcenUtnunt has .a central late Miocene circle 
and an tarly Miocene ring, indicating its range in tunc Such a 
method applied to all the classes of animals, if equally thorough 
and accurate, would be an invalualile acquisition to /oolegical 

THb following telegram dated Alexandria, June 30, 1873, 
I i> M , has been received at the Foreign Office, from the lion. 
H C \'ivian, Her Majesty’s Acting Agent and Consul-General 
in Egypt —"Telegram just received from Sir Samuel Baker, 
dated Khartoum, yesterday, reports kis safe ariival there in 
good health, with all the other Europeans The country as far 
as Equator annexed to Egyptian domimon Alt rebellions, 
intrigues, and slave trade coinplelcdy put down Country 
orderly Government perfectly organised, and roul open as far 
as Zanzibar El Zaraf navigable Victory on June 8 w ith only 
103 men, over army of Onioso This mosion ompletely 
successful." 

M. DE Lessi ps is a candidate for the’ place m the French 
Academy vacant by the death of the late M de Vcrneuil 

The ntime DieptnfpAi>rus having been recently used by Sir 
Philip Egerton for a sjiecics of fossil fishes, Mr Sclater proposes 
to change the generic name which he gave to the Paradise Bird 
discovered by the Italian naturalist D’Albertis, to DiepoH^yfus. 
We shall shortly have the opportunity of offering to our readers 
a description of this bird from the hand of Mr Sclater, together 
with a drawing lUustialing its pecuUarilies 

Some years ago, in connection with the Berlin Geographical 
Society, an Association, joined in by all the chief European 
powers except Fiance and England, was formed for the purpose 
of determming a standard European metre, to be based on the 
exact determination of the meridian between Christiana and 
Palermo. The work Eis developed itself into the ascertainment 
of the dimensions of the globe, and the Association has been 
now joined by Prance, England thus being the onlypouer which 
holds itself alo^r from taking part m the highly valuable work. 
The result will be the union of the triangulation of the whole of 
Europe. 

At the recent D. Sc. examination of the University of London 
Mr, Richard Wormell, M.A , passed m Electricity, and Mr. 
AiqpistHs C. Maybury m Geology. 

ATTENTIO.v has been lately given by the American Ethno- 
logists to the fossil skeleton of Guadeloupe, and they support 
the suggestion that it belongs to the Canb race, 1 his adassston 
still allows of considerable antiquity. 

Doctor Don Ricardo de la* Parra, died at Euvljado, in 
Antlouqala,U.S. of Colombia, on May 9. He was about to pub- 
lish • work on Elephantiasis, which had been a special studjr. 


The volcano of Puraca, in the weslern state of Cauca, In the 
U .S. of Colombia, has been m convulsion for three years, and is 
now causing great alarm. It gives rcse to frequent storms. 

Thk foitbcoming number of Petermann's Mittheilungen will 
contain a very interesting article by Carl Dambcck on the 
Geographical Distribution of Sea-fish, m 'which the author 
divides the ocean into eleven regions, and gives lists of the 
principal fishes to be found in each region. 

Mr Lamont’s fine yacht Diana, which was chartered by 
Mr Leigh Smith, and which recently left Dundee on a Polar 
Expedition, is reported by the whaler Lclipu, which arrived at 
Peterhead on Sunday The letters which have been received an- 
nounce that the paity were on June I last m latitude 77 40, being 
among the floating ice, which reached northward to Spitzbergen. 
At that time all connected with the expedition were well, and 
notwiihstandiiig tint very severe weather had prevailed since 
leaving Scotland, no ace dent had hapiiemd T he arrangements 
had been slightly interfered with m consequence of the tempes- 
tuous weather, and the island of Jan Mayen had not beiii 
reached The Dtana was to proceed along the outside of the 
ice towards the noith-west corner of Spitzbergen, wheie she 
will meet a storeship which preceded her. 

Much gratification Is felt m Peru at the discovery of a new 
coal deposit near Pisco, which is said to be one of the bed and 
riclits' on the Pacific coast, and the locomotives on the Icn and 
ani Pisco Railway are using it with great success The mine is 
situated close to the sea, and near a perfectly sale harbour, and 
the coal is said to be hner in quality than any 111 tdiili, and of 
gieat extent, and, if so, must prove to be of very great ecuiiomi- 
cd value 

A oaNERZi meeting of the members of the Aeronautical So- 
ciety of (.rent Britain was held on Monday evening m the 
theatre of the Socuty of Arts, under the presidency of Mr. 
Glaisher A number of models prep,ircd for the occasion were 
exhibited by persons actively interested in the advancement of 
the great scheme of aerial navigation The chairman, in his 
opening remarks, expressed his satisfaction at having to record 
several marks of piogress made during • the past year m the 
science in which they were all so interested 1 lieie marks were 
certainly slight, but they were nevenli’-Icss decided steps in the 
r ght direction. Very many experiments of the highest impor- 
tance to the furtherance of acii.il navigation had been earned 
out in m.nny cases with what might bs considered tolerably s,Uis- 
factory results The Society had, he added, expended a sum of 
1,200/. m the cunstruclioii of a balloon the motive power of 
which was to be brought about by a small steam engine, now m 
preparation, of a merely nominal weight, and giving, for its size, 
an exceedingly high pressure of steam. A model of this was 
exhibited m operation by Messis Thomas Moy and R E Shill. 
Papers were read during the evening by several gentlemen, in- 
eluding Mr. Bennett and Mr. D S. Brown. 

Thb French “ Society of the Friends of Science," an associa- 
tion for succouring the widows and oiphans of men of science, 
has distributed during the last three years, m spite of the mis- 
fortunes of the country, 88,439 fr. 

Tua scarcity of rags has, it is well known, recently induced 
paper manufacturers to look out for new textures as substitutes 
for those formerly used. In France hop-slalks have been suc- 
cessfully utihsed for this purpose, and m this country an attempt 
has been made to utilise jute for newspapers. A copy of the 
IVamngioH Gmrdian, printed on jute paper, has been tent ni, 
and It appears to us quite satisfactory. 

A Society for the Promotion of Scientific Industry has recently 
b«eD ettablitbed lu Manchester, lu object is the increaw of Uw 
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technical knowledge and skill of those engaged m the various 
inlustries, the improvement and advancement of iranufac'ures 
and the industrial arts and sciences, and the general progress, 
extension, and well-being of industry and trade The society is 
sending out artisans to Vienna to profit by the Exhibition roar 
being held there, as wss done by the Society of Arts on the 
occasion of the Pans Exhibition, and it proivjses to hold m the 
autumn an exhibition of designs iiv textile fabrics and of fuel 
economisers. 

A PAPER entitled “ Coiilributions to a Knowledge of North 
American Moths,” by Aug R Crote, was read on June 6 before 
the Buflalo (U S ) Society of Natural Sciences, m which it was 
stated that three new genera ( Litognatha, Meghypena, Phtecasio- 
phora), and nineteen hitherto undescribed species (Acronycla, 4 , 
Agrotis, 1 , Cloantha, 2 , I.itognatha, 2 . Meghypena, 2 ; Botis, 
I , Phoecasiophora, I , tuiycreon, I j Peuthina, 3 , Graphohtha, 
I , Octa, I) occur in the North American insect fauna At the 
same time a paper entitled "Descriptions of New Species of 
Fungi,” byChas II Peck, was read, in which it was stated 
that 142 hitherto undescribed species of fungi (H)menomycelis, 
96 ; Gasteromycetes, 1 1 , f'oniomycetes, 18 , Hyphomycctcs, 6 , 
Ascomycetos, ii) occur in the flora of the United Slates. 

I.N connection with the Social Science C ongress, to be hel I at 
Norwich, from the ist to the 8th of October next, there will be 
an Exhiliition of Educational, Sanitary, and I)omc.tic Ap- 
pliances, based on the experiment which p'overl sd successful at 
L-eds m 1871 Tue object of the exhibition i> to bring under 
the notice of the public generally, and paiticularly (hose who 
arc interested m social, sanitary, and educational questions, the 
latest scientific apidiances for improving the public health and 
promoting education The exhibition will be open to exhibi orj 
from all parts, and the managem'nt will be unler the superin 
tendence of a committee 

A XALUAlii,* piper in the May number of the Ctnailuin 
Journal is a conttibu'ion to a Fauna Canadensis, by Prof H 
Alleyne NichoUon, being an account of the animals dredged in 
I.ake Ontario in 1872 The dredgings were all carried on 
wiithin a radius of ten miles from Toronto, and Prof. Nicholson 
describes the nature of the bottom, and forty-three sper its of 
animals taken up in the dredge, belonging to Annelida. C riista 
cea, Arachnida, Insccta, Mollusca, and Vertebrata The paper 
possesses several points of interest, 

WK,have received Nos. 3 and 4 of the i</tool Laboiatoy of 
rhyutal Scieiue, a small quarterly journal edited by Prof 
Himichs, Director of the Laboratoiy of the Iowa State Univer- 
sity. The longest paper is entitled " Science in .Schools,” and 
gives a comparative view of the place occupierl by Physical 
Science m the Classical Courses of the American Colleges, the 
palm in this respect being given to Harvard Prof. Hinnebs 
thinks, notwithstanding the comparatively great importance 
attached to physical science in Americi, the place allotted to it 
in her universities is still far from satisfactory Under the head 
of “ Laboratory Notes,” Prof Hinrlchs gives a method of detei- 
mining the Velocity of .Sound in the Atmosphere. 

Mr. T, Login, C E., Superintending Engineer, 2nd Circle, 
Punjab, has seat us a small pamphlet, entitled " Practical Notes 
on the Egyptian Mode of Colton Cultivation," containing a 
senes of well-arranged directions on this subject, founded on 
Mr Login’s own experiments, which appear to have been nn- 
usually successful. 

W* have received from Messrs. Asher and Co., Nos, 378, 
379 , 380, of KirchoflTand Wigand's (of Leipzig) "Antiquansches 
Buchetlager,’’ containing long lists of very Suable works in 
Mathematical, Physical, and Mechanical Sciences. 


AccORlilxt. to the Ameruan l/l >itn, the new edu:ationil 
system m Japan embraces the organi.a'ion of8 olle^ps, 2,6 hij^h 
Sclioolii, and over 50,000 public «chojls, at winch the attcadan e 
IS to be compulsory for all children above six years of age 

A swrPM'MFNT to the Fifth Annuil Report of the United 
.States Geological Survey of 1871, contains an enumeration with 
descriptions by Mr I.'o Lesqiiereux, of some tertiary fossil 
plants, from specimens pi ocured m the explorations of Dr F 
V Hayden, m 1870 Another small p.tmphtet connected with 
the same survey contains carefully compiled and very valuable 
lists of elevations and distances in that portion of the United 
Slates west of the Mississi)>i)', collated and arranged by Trof C, 
Thomas. 

Tub "Report of the Entomological Society of Ontario,” for 
1S72, contains papers on Insects injurious to the Grape, the 
•Strawberry, the Hop, the Maple, the Peach, the Potato, on 
some innoxious insects, and on beneficial insects. 

Wit|haTe received the “Report of Progress” of the Geo- 
logical Survey of Canada for 1871-72, containing detailed and 
well-compiled accounts from the various jiarties who are carrying 
on the work. 

Wi. learn that there has been erected a small obstrvatorj on 
the Columbia (U.S ) College campus for educational and, w e 
hope, also for scientific purposes The observatory is furmshed 
with an equatorial, accompan-ed by a seven pnsm spectroscope, 
by t lark, and a position micrometer, besides an altazimuth aul 
a /cnilh telescope 

We take tFe folluwiog from a pnr.igraph entitled "Prof. 
Agissir on Natural Hi-tory m -Schools,” in the UwPtni/y 
Monthly (New Yo'k) -"I am sativfied llial there arc branclii s 
of knowledge which arc hc'tcr taught without books than with 
them ; and there are some cases so obvious, that I wonder why 
It IS that teachers always resort to books when they would teach 
tome new branch m their schools. When we would study natu- 
ral history, instead of books let us take specimens— stones, mine- 
rals, ciystals When we would study plants, let us go to the 
plants themselves, and not to books describing them When 
we would study animalb, let us observe animals.” 

Akdiiions to the llrighton Aquarium during the | a-t 
week, 2 Bass (/.,i/>;vn /x/rn) ; 14 Black Bream (Cir/r- 

thann Unaxtus)', I Ballan Wrasse (Labrus maaxhttxx), 
I three-bearded RocUing (Motilht Tutsans), 6 Sea Cra>- 
fish (Ar/«w/iM ixulgans), 1 Toad Crab {Diomui triilgxixix), 
I Octopus (Oclofus rulgaxij), presented by Mr. C J. Small, ol 
Il.astings; i Sea-hare {Aflysia puuctata) , Oysters {Ostua 
oJulis)} Mussels (Myltlus eduhs) •, Zoophytes (Ttolta xiom 
conns, Alcyemum digtlalutti). 

The additions to the Zoological Society’s Gaidens, during 
the last week, include an Erxleben’s Monkey (CtrcofiiAccus 
.rxhbeni^ ; a Moustache Monkey (C. xephus) , a banded Ichneu- 
mon \Iltrpestts fasciatus) and two bronze Spotted Doves (Chaleo- 
pelia ckaIcesptlos\ from West Africa, presented by Mr J J. 
Monteiro ; a greater Sulphur Crested Cockatoo ( Ciscalua gale- 
tsla), from Australia, presented by Mrs. Thomas ; a Hyacint h 
Porphyrlo (Porfhyrto hyacinlhtnus), from West Africa, pre 
seated by Lady Cast; a grey Ichneumon (Merpestes gsueui). 
from todin, presented by Mr, W Walker ; an Argus Pheasant 
(Argiu gtganteut),Stota Malacca , two Rufous-tailed Pheasants 
(Certoynii trythrvphtkalmus), from India , a white-handed 
Gibbon ’^MtUcs lar), from the Malay Pehinsula j a Pums 
(Fths^ontohr), &om Bkigota ■, two Lanner Falcons (Palco lasta- 
nus), fimn £, Eitrope, d^ioaited. 
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SCIENTIFIC SERIAIS 

Der Natur/oncht! , May —Thia aerial, containing Iiltle that ii 
original, (umis.hes a weekly supply of well selected and adapted 
matter from various sources In the present nitmher attention 
may be called to an academical address delivered by Herr 
Streng at Giessen, on the “ circle-course ” of siibdancts m nature, 
treating chiefly of geological phenomena , to an account of Herr 
Janettaz’s recent careful researches on the conduction of heat in 
crystals (some44miiieral species having been examined) , to a theo- 
retical investigation by Herr 1 landl (VicnnaAcademy)olthecondl- 
lions of saturated and supersaturated solutions, and to several papers 
of meteorological eaperimcnt on mouinte in forests an^l in the 
open, on the temperature of lain, and on the velocity of winds 
as measured on various heghts on Antwerp i athcdial — Some 
observations of M l)ii Hreud on the partial decortication of 
horse-chestnuts, arc worthy of nonce He found about twenty 
of these trees in the park at Compicgm, the baik of whiHi had 
been eaten off twenty-four years previously, by rabbils, to a 
height of 30 or to centimetres proin vcvi ral cxprimo nt. he 
concluded that the chestnuts could live thus long w uliout co n- 
munication with the soil, and that tin elements itecessaiy to 
their growth were obtained pully from the it t.iis|di< p , partly 
through endosmo-e from the woody tissue fotmed liefou decorli- 
calion —Among several French Aeadcniy papers an I'lOsc by 
M. Jamin on the laws of the normal nngnet, and M Imicoii 
circulation of hydiogen in the sun— Fnglish ami Amciican 
scaenre is rlso represented — cniious fact is sIiImI in the 
“ Kleinrre Mitihoilungen” Herr Fiiner has ri icnily found, on a 
r cipitous rock near the island of Capri, a new spu us of h/ard 
t 1" blue all over, with dark spots on the back , while the lizards 
m Capri are of a bright green, with only a little blue at the ex- 
tremities Now the rock (which is frequented by buds of prey) 
has little or no vegelatum, and its intural colour is a bluish 
grey, or dark blue m the shaded parts I he li/ud, when at 
rest, can hardly be detceled by s'ght, ils colour is si like that 
of the rock Herr leiiiier finds indications that the rock was 
once connected with the land, and suppns 5 gmn lirirds to have 
gone over and been gradually transformed to blue, through natu- 
ral selection 

Tiir Am, turn of Scume awi hts for Tmie com- 

mcnces with a biographical notne of Dr John loriey, the 
hotatiist, who died in March last, in the ^^l\\ year of Ins age - - 
Mr G J lliush contnliutes a paper on llteanalysiHof ail Angle- 
site from Arizona, worked out in the Shelluld Laboiatory of 
Yale College — I’rof Dana discusses some results of the earth’s 
contraction fiom cooling, ineUuling the origin of mountains ami 
the nature of the earth’s interior — Prof J H Faton has a 
paper on the relations of the sandstone, conglomerates, and 
limestone of Sauk County, Wisconsin, to eath other ami to the 
Azoic - Prof Le Conte replies to Mr. T S Hunt’s criticisms 
on his paper on the foi ination of the great features of the earth’s 
surface — Mr VeriiU lemarks on Mr JefTiey’s arbcic on “The 
Mollusca of Europe compaied with those of Fastern North 
America,” in which, while dilTering from that .luibor, who thinks 
that most of the New World forms are derived from ihe old, he 
considers the reverse is the case — Prof Young proposes the nse 
erf diffraction “ gratings ” as a substitute for the trams of pnsms 
in a solar spectroscope ; and he considers that they might well 
supenede pnsms on account of their lightness and case in 
management Prof. Marsh gives furlbcr notices of Tertiary 
mammals, describing two new geneia, Tilh'tliei mm and 
BroHlolkertutn, allied respectively to .and 'Jtlatio- 

therimn. 

Bulletin Meiuitehh la SoeM ,1' iedmiatalwii tl I'ani —The I 
April number of this serial has only just come to hand It gives 
details of all the prizes in the gifc of the Society for papers or 
works on matters in which it is specially interested, or for success 
m currying out its objects m the acclimatisation or improvement 
«f vanoas animals or plants. No less than 88 pn/es, of the 
money value of more than 75,000 fr (3,000/ ), remain to be com- 
peted for, besides 3 1 medals By this means the Society does much 
to popularise the work it has in hand, and to make known the 
experience gained by those who have interested themselves in it. 
The system of lending specimens, on condition of receiving, foi 
fftsilicr distribution, a certain part of the proeluee, isixplainorl 
in a paper by M Passjr, the vice-president It appe-r- tliat 
Algeria and Madeira, Guadeloupe and Mariinii|ur besides 
Svdtzerland, Russia, Italy, Austria, and some other European 
countries, are brought wiuiia the fidd <rf the Society by m^ans ^ 


of branches, or affilntcl societies of a similar nature — A pajiet 
Cntithd “ I.- firdiii dc innn Graiidptr by Ftlniond About, the 
(jeorge Augustus Sala of I'remli iiterntiiie, give* some idea of 
the Ian fils cmfeired by cireful cultivation “ I'li increase the 
rv sources given by Nature to 111 in is a task at once too noble ai.d 
too usef il not to inditte the sym|nlhy anil earnest ass stance of 
people in all paits of the world ” Siii h is the aim of the 
Society The 1 1st year has had good ic'iilts lorclgncoiin- 
tnis h ive all been made to give their quota (owanls me easing 
ihc material wealth of H mice and theknowicilgcof those interested 
111 the Sock ly “(him, hitherto s> unknown, will soon have 
no secrets fion us A wntk on the n hihyoloev of the CtIcstisI 
Land h IS given details as to ihc modes o' jnstiuuUuic m that 
couiilij ” I In liniiiinl posi(ion.of the Society h -alisfictory, 
tin, lial nice sheet lor I. Syr showing receipis 51,944 fr (2,200/), 
and espeiiilitiire 45,704 fi (1,828/ ) 


.SOCIETIF.S AND ACADEMIES 


Royal Society, M iv -f'li a riinlicity '■/’ Ham’dl m 
coiimtl on with tin Smi-s lot I’eiiohciy, '<y C. Mildrim, 
Dncitorof tin M leorolo.'ii il Obseivaloi j , Mauiitius L.o'n- 
imiiiicaltd by Sir Fdwaid Sabiti< 

Assuiiiicig lint there is a suii-s|int priio Iiti'v, 111 Ihc course nf 
wliuhlhe sun im.lngoes a variation wnh lespect to licit, or 
sonii o'hi,rf(iim o( nurgy, wc sh'iull y\ieil to full a coii.- 
Rpoivlni ; vai nlioii 111 the al vi< of mu itmosiihm 

With tins uh a, 11 w Is sonit tune ago ilctvi nnncil to disviiss 
thi cyclones that hail oL< III red dm in ' tin Iasi twiniv live yea’s 
111 the Soiilhcrn Iiiilnn ( )cc in, and 1, vviv found, wli il Ind In en 
ofliii surniiaeil, llual Ihtv wee- mole fivqni III iiid inoic violent 
m the iiiasiini ihiii m the niiniiii i sun sjiot yens 

It IS will kiiovvii tint the cyclones ot llie Ind an (Jv' in are 
ati< tided Willi lliucll rain, whii fi IS 110' lonliind to thf body of 
the storm, but cxtcii Is over wide anas hcuis icniiikable for 
cycliniH therefoie, should b< also yiars icnnikablc lor rain, 
but to lest this iiifetcncc, vv ilh iigii I to the Indian Ovcan, we 
hid no runfall staustics, except eighteen viar,’ o'is rvntions at 
Mauritius, aiul these were in eviiy resipst favourable, the 
rainiest ye.xrs having bent those in whuli cyil'ines wire most 
abundant In the ab-enev of otner da’a, tin Ibi bine and 
Adelaide raiiil.ills were consullc I, and it w is fotiiid I* at, like 
Mauri'ius rainlall, they indicited a penoduity It was then 
surmised tint thus might be a raiiifa 1 piriuilieity generally, 
anil that, il siicliwasibe ea'c, both u an I the cycliiiie-in nridieity 
were coiieoiiiiUnl effeeis ol one .and the saint taitsi This sup- 
position hiving Iteeii streiiglheiied by llie results of an t xam'na 
lion ol tht rainlall of England, it wa- resolved to examine all 
the runfall tables (containing one 01 more sun-spot jicii ids) that 
could be obtained liy cuiUiianson of an exteii ive senes ol 
weather stalls tea kepi .at a huge nunibwr of pities all over the 
world, the decided omelu ton is that, with scarcely an txeep 
non, all the yeais of maxima and minima ramfall are within a 
fraction of the corresponding maximum and mimnium suii-spot 

Chemical Society, June 19 — Dr OJ mg, F R S , prtsidenl, 
m tlie chair — Nine cominuniealions were read, of which the 
following are the titles’— I “ Researches on the Action of the 
Copper Zinc Couple on Organic Bodu-s 111 on Normal and 
iro propyl iodide” by J H Gladstone, F KS, and A Inlic, 
being a continuation, in the propyl senes, of the author’s pre- 
vious researches 2 “On the Inlluence ot I’rcssurc on Fer- 
mentation, I’art 4 ’Ihe influence of reiiuced atmospheric 
pressure on the alcoholic fermentalioii,” by Hor.iec T. Hrown, 
in which he finds that, under diimiiished jiressurc, the progress 
of the alcoholic fermentation is retarded in a remarkable way. 
3. “(3n Cymene from different Sources, optically considered," 
by J II Gladstone, F' R S 4 “Note on the Action of Bro- 
mine on Alizarine,” by W H Perkin, F R.S This reiciion 
gives rise to an orange-coloured ciystaltinc sub- 
stance, possessing feeble i dyeing properties than pure aliranne, 
the colouring prmnple of madder. 5 “On some Oxidation 
and Deeomp'rsition rioducts of Moipln.ie D.nvaiives,” by G. 
I. Miyer and C K A Viright, 1) Sc 6 “On the Decom- 
postioiiof Incilcie I’hospduic by Witer,” hy K W.irrington. 
7 “Goinauinivaiions from Ihe Eaboratory ol ihe London la- 
fctitutioD, No XII.” : “ On the Nature and on some Detivativea 
of Coal-tar Crcsol,” by Dr. 11. E. Armstrong and C. L. FtekU 
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8 "On a new Te'.liinun Mmcnl, w.ih N -to on a Sy *e n tc 
Mmeralo^icii NoinencLturc,” b» J li flannay g "Voiton 
the Relation amon(j the atomic Weights,” by J A K NcwUmU 
The piesident, in adjoannng the meeting until after the recess, 
congratulated the members on the number and importance of 
the papers that had ticen read during the session. 

Zoological Society, June 17 — The Viscount Wnldtn, 

F R.S., president, m the chair — Mr .Sclater laid before the 
meeting the first sheets of a catalogue of the birds of the Neo- 
tropical Region, prepared by himself and Mr. Osbert Salviii, 
and shortly to be published under the title “ Nomenclntor Avium 
Ncotropicalium ” The number of species included in it, as 
known to the authors, was j, 565 — Mr Sclater exhii ited and made 
remarks on a collection of birds recently made in New Guinea by 
Signor D’Albertis The most remarkable of them was a new Para- 
dise bird belonging to the Kpi machine SeUion, but peculiar for its 
long incurved bill, which was proposed to be called J)re/Hini 
phoms atlmtiii, after its discoverer —Mr J W Clark exhibited 
the skull of a Seal from the Northern Pacific, which ajipeared 
to be llaltcyon ruhardn, of Gray, and explaindl his reasons for 
regarding it as indistinguishable from PJioravituhnanf the North 
Allantic. — A communication was read from Lord Wa’singham, 
giving particulars as to the distribution of the different species of 
Ueer and other Ruminants of Oiegon and Northern ('alifornn. 
— Dr A. Leith Adams read a memoir on the osteology of the 
Maltese Fossil Llcpliants, in whicli was given the rksciiption of 
a large collection of romaiiis discovcreil by him m Malta in the 
years 1860-18(16 Dr Adams referred these rennms to two 
distinct species — a larger / Up/tas mnmil>itnsis, and a smaller— 
the P, tmlitiusis of halconn, and assigned P J,ih«ne>t ot Busk 
to a sm.aller form of the latter species - Mr II J h Iwes read a 
paper on the geographical distribution of Asiatic birds, m wmch 
he entered into the ijuestion of the best subdivision of the Indo- 
Malayan Region — A communication was read from Mr 
W, .S. Atkinson, of Daijciling, containing the description of a 
new genus and species ot / apthonuPr fiom the South Lastern 
Himalayas, proposed to be called --Mr 
R B Sharpe contributed the fourth of a scuts of papers on 
African birds The piesent memoir dedt with the Afiican 
Cuckoos, which were fully descubed and their geographical dis- 
tiibution pointed out —Mr R B bharpercail a second communi- 
cation, describing three new species of birds, proposed to be 
called bom the Bay of Malimba, West 

Africa, Chaniuctylas pnnui from the Gold Coast, .md Piu,i 
erythrolhorax fiom Celebes.— Mr Sclater read a paper on the 
Curassows, based mainly upon specimens now or lately Iivinjj m 
the Society’s Gardens, and gave details on their gcographic.al 
distribution and on the variations of sex of the known species — 
A communication was read from Mr. R. Swinhoe on Chinese 
Deer, with notices of two new species proposed to be called 
CiiTus kopsiht bxA C /■U0pi < — Mr Sclater lead a note on the 
genus Oimihton of Hauilaub, and the synonymy of the lour 
known species -Mr. A. II G.irrod read a memoir on certain 
muscles of the thigh of birds and their value in classification, 
founded principally upon the examination of a large number of 
specimens that had lived m the Society’s collection. This 
meeting closes the .Scieiitihc Session 1872 73 

Anthropological Institute, June 17 —Prof Busk, F R S , 
psident, m the chair.— Mr J. G Waller exhibited a senes of 
bronie implements discovered on the site of an ancient camp 
near Ilythe, Kent, and Mr. J E Price exhibited pottery and 
bones of Ba found at New Southgate — Lieut C .S Holland 
read a paper on “ llie Amos.” The following papers were 
also read — Account of nn interview with a tnbe ot Bushm.iiis 
m South Africa, by G W. Stow, F G S. — Speumens of native 
Australian languages, by A. Mackenzie — A brief account of 
three microcephales, by Dr. John Shortt —On a patoo patoo 
from New Zealand, by Sir Duncan Gibb, Bart —The healing 
art in the North of Scotland m the olden time, by Rev Walter 
Gregor, M A.~On a hypogeum at Valaquil, Isle of Uist, by 
A. Carmichael —Heathen ceremonies still practised m I.ivomn, 
by the Baron de Bogouachefsky. — The westerly drifting of 
nomads from the 15th to the igih century, Part XL— The Bul- 
garians, by H. H. Howorth. 

Entomological Society, June a —Sir Sidney S Saunders, 
V P , 111 the Chair— Mr Muller exhibited a remarkable Piyclu 
case, sent by Mr Rothney from Calcutta. It was aonposed of 
t^ns, all of eijual length (about i i inches), arranged with the 
points all in one directian,'sa at eRectoally to guard the entrance 


n - .1 1 tan enemy. — Sir S.dney Smnders exhibited a sei les of liv .ng 
llymenopterous larvx and pup.e in briar stems U(i iy received from 
.Vlliiiiia These stems having been split, showed Ibeoccupauls 
I'l their natural tells .Specimens of the perfect insects rears d 
fiom the larv.c «crc also exhibited. — Mr Muller commum- 
citeil some notes on the discovery by Dr July, of Toulouse, of a 
nymph beIon,{ing to the genus Olt^onem ta, the immature sta’e of 
which had been hitherto ipute itiikno vn Drawings of the upper 
an I under sides of the iiyniuh ae-companied the notes -Mr. 
Wollaston communicated a valuable piper '• On the genera of 
the Cossonida? ” It comptised (i) a cataTogiae of the several 
groups arriiigeil systematieally and Ubulatid, (2) full generic 
diignoses, taken serialim , (3) Ob,rrvalions (dnaoiiostie and gso- 
graphical) on each separili- genus, (4) brief chanicters ot 139 
s]jecies not hitherto recorded , (5) a eoaipletc list of the jiarticukir 
members of the family (amoiiiilina in all to 253) —The Seen laiy 
ri id a letter he had received from Mr Rolaiul Primen, of t ape 
rinvii, ciintammg some remarks on the Rev R. P Murray's 
“Notes on Vaiiations of Neunation ob-erved m certain Papilio- 
nid e,” published m the Proceedings of the Society in November 
lisi, and referring certain cases of .variation to reversion to an- 
t^stral characters, pointing to a remote conmiunily of origin 
lielween the Papilionid e and the higher Heterocera. 


Blrlin 

Geographical Society, June 7 —Barm Richthofen, pre- 
sident, in the chair.— Dr Neumaycr spoke on methods of 
iiK isuring the tempcriaturc of the water of the sea at great 
dtpih, and a new instrument (or that purpose, invented 
by liimstif 1 he discovery of the fact that the bulb of an 
oi.biury mercurial thermometer does not indicate correctly 
tin. temperature when sulijeeted to the pressure of many atnio- 
sghtres such as prevails at great depth, and that the eirors of 
any single reading may react as much as 12 (lcgri.es of Fahrtn- 
lu't, first led to the improved method of suriounding the bulb 
with a larger one fillM with alcohol 1 he llierniometiical 
(iiois, so tar as they relate to the working of the instrument 
Us, If, are theieby nearly abobshed The difficulty, however, 
am.iiiis of ascertaining the point in the scale whi(.h the column 
<if mercury reaches at any rciuirsd depth of water The various 
methods devised for overcoming it are cliiefly diiccted towaiJs 
the introduction of means for imlicattng the maximum and 
iinnimum points No one of them fully answers this piir- 
posu Any further improvement must therefore have for 
Us object the reading of the thermometer while under 
water A step m this direction was made by Mi. N .Siemens, 
hut It wa-s argued that ths results arrived at by this 
method are not satisfactory, although it may eventually 
li,. improved Dr Ncumayei’s new principle is ba-ed 
upon Uic plan of devising a self rcgisiering thermometer 
which may be lowered into the sen, and hii first object was 
lo liiid out a kind of light which should be able to do 
photographic work and yet not create errors by producing 
heal The Geissler tubes answer these conditions, chiefly iho-e 
li'Icd with nitr-gen, which emit a bright light and do not affi ct 
the tcro|ieiature II) any measurable degree The new Bppai.i'iis, 
which was exhibited and exjienmcntcd with, consists ol a larg, 
vcssrl of 1 rass containing (i) two vertical them ometers, which 
fierfurate the bottom an I protrude into ,in open compann'ciit 
underneath, free to theaectss ot water ; (2) a galvanic Kittcry, 
with two Geissler lulws inserted, running in front of, and dose 
lo, the thermr meters , (3) two rolls of Talbot paper shiiuliin; 
upiight and iiumediately back of the thermomcteis, and r,-- 
volving by means of a clockwork As stxin as the ba'ieries 
aie closed and the clockwork wound up, the luinnunis 
columns of the nitrogen cause the picture ol the column of 
mercury to be reproduced on the photographic paper behind, 
together with all the Imea marking the partition of the scale. 
Ihc vessel is shut hermetically and lowered into the sea to any 
re'iuircd depth. When raised again, the record of the tempera- 
tiiic which the surrounding water hail at any minute, and there- 
foie at the particular depth to wIiKh the apparatus was thm 
lowered. Is read divliiictly 011 the paper. An additional lui- 
provement w.as made by attaching on the top of the ms m ■ ent 
a to.npass-canl h rmng freely around us axis, and on the oiit- 
siUeol the vessel a sort of wing, whuh wdl lie dir cted by the 
current when the ship Is m a slight motion 1')’“ mg-iiious 
cumrivaoce the dcMatum of the direction of the wing lion 
the north acd south hue of the card i . iiijidU d by the same 
photOgrapbio means. It is believed that the direction ol the 
currert at various depths will thus be determined. --Mr. Siemenf 
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propose i to use chafed copper 111 the pUce of briw in con- 
structing the vessel, on ac:ount of its offering grexter resistance 
to preisure, and believed to have alrctdy found loitisfactory 
means for improving the instrument invented by himself and 
his brother — Or Msrthc gave an account o'' Khura based on 
the study of Kussiaii literature on the subject, winding np with 
the suggestion, tliat the withlrawtng of a large Iimty of the 
water Irom the Amu for the irrigation of the oast-, depnved thc 
lake Aril of so laige a supply, that to tin-, circumstance might 
be due the diniinution its surface has sulTered, and the f»ct of its 
present isolation The water adiich before took its way through 
lake Aral to the Caspian, now evapoi-ites from the rice fields of 

Geological Society, June 4 —Dr J Lwald in the chair.— 
Baron Ruhihofen drew lUlciitioii to the ac ivity lecenlly dis- 
played, according to new-piper rqiorls, by several volcanoes of 
Japan, some of winch have not been active for a long lime, an! 
gave an account of the dislnlm'ion of volcinocs in Japan The 
west and east jwrtiou of the aggregate Imiy of tlic Japanese 
islands (leaving out of considi ration the small inland passages), 
IS in every way the direct continuition of the mountain system 
which occupies the south-eastern poitiouof China, the axial chain 
of which extends from the frontier of Annam to the island of 
Chits in, m the directum of W 30” S ; K 30’ N It ts accom- 
panied on either side by a number of parallel chains The 
prolongation of the mam portion ol this group of linear chains 
passes through the island ol Kiushiu to the great bend of Japan , 
and in that entiic region of country, the structure of the hills, 
the rocks of which they aie made up (chitlly .Silurian and De- 
vonian strata accompanied by granite), and the lines of strike 
are the same which were observed m south eastern China This 
first syst”m is mteisectcd, at either end, by another which runs 
SS W , NN L Ol the west, it commences iti kiiishiu, and 
extends southward m the direction of the Liu-Ktu island-, while 
on the cast it constitutes the norlhein branch of the mam island, 
and, with a slight deviation in it, course, continues through Che 
islands of Yesso and baghalin A third system, which does not 
properly belong to Japan, is indicated by the S W an! M R 
line of the Kuril islands The lust system, where it occupies 
the breadth of the country foi ilaclf alone, is as fice from vol- 
canoes or any accumulation of volcanic rocks as it is in south- 
eastern China The second is accomjianied by volcanoes. But 
the greatest accumulation of volcanic rocks, as well as of extinct 
volcanoes, u found m the places of interference, or those regions 
where the lines of the two systems ciois each other , and be- 
sides, in that region where the thud sjstem branches oflf from 
the second. To the same three regions of interfeiencc those 
volcanoes are confined which have been active in historical 
times Some details were then given regarding the stiuctuie of 
Kiushm This island, .ililiough having its longer axis directed 
from north to south, is intersected, as it were, by several solid 
bars made up of very ancient rocks, and following the stake of 
W. 30" S , h 30" N They form high mountain barriers, the 
most central of which (south of the provinces of Higo and 
Bungo) rises to over 7,000 feet, and is extremely wild and 
nigged Among tliedelails regarding the volcanoes of .Satsuma, 
particular attention was drawn to the fact that the various families 
of solcai ic rocks have arrived there at the surface m exactly the 
same n Jrr of succession as is the case in Hungary, Mexico, the 
Great 11 ism, and many other volcanic regions, namely, isl, Pro- 
pyluc, or irachytic greenstone , 2nd, Andesite ; 3rd, Trachyte 
sod Khjolite , and 41b, the basaltic rocks There is the greatest 
accumulation of mountain masses in Japan, one of the several 
chains rising to upwards of M,ooo feet m its summits Among 
them are siiuated several gigantic volcanoes, such as Fusi-yaraa, 
the highest of all, Yatsunga Jake, a senes of elevated cones with 
extinct craters, and several others partly active and paitly extinct 
Those of the third gioup were not visited by Kicfalbofeo. — 
Prof E Weiss exhibited some cur.ous octahedral crystals of 
Hausmannite, remarkable on account of certain reentering 
angles and the itnated aspect of the faces and proved that the 
lines which caused this appearance were due to a kind of twin 
formation not hitherto observed 

Pafis 

Acaden.y of Scierces, June 23.— M de Quatrefages, preri- 
deeb in the chair — The following papers were read. — Second 
note on guano, by M Chevreuk — New researches on the silent 
electric discharge, by MM. F. and A Thcnard — Kesearche* on 
eblonne and its compounds, hy M, Bertbelot The author dealt 
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with the compiutul, of chlor.tii with wa'er and tlie pi itosalts -- 
A new series of observations on the solar prolubcnnues , new 
rem.irks on the rclali ins between protuberances and spots, by 
bather Secchi The Rev K,uher presented his ohservattous for 
the last quarter, and then, in his letter, criiicised Re-pighi's late 
remarks on the absence of the chromosphere over spots, which 
he maintains is not the case He then gave an accoiuit of soaie 
experiments on seximm vapour, which, however, contained 
nothing new, and then proceeded to state that tlie line D, ap- 
pears to him to coiiiciile with one of the components of the D 
group which appears when the «un is ne.ir the hori/on. He has 
also found a biight iron line between and f',, and having 
examined the speunim of irm with a liaitery ol 50 cells, lias 
seen 480 lines, but could not find 1474 Kirchhoff, he hopes ti 
repeat this experiment, and if the results are same, he considers 
that the absence of Fe from the corona will be proved. With 
magacsiuin in the lamp, he finds the same nebulosity as is 
exhibued by the sodium lines, but it is accompanied by a ban led 
spectrum of MgO ; he thinks that if the nebulosity is alio due 
to the oxide, that the occurrence of oxidation m the sun will be 
proved —On the inllucncc of atmospheric refraction as it affects 
the time of contact in a transit of Vcmis, by M E Dubois — 
On the coloration and greening of Ncottm Niiltis-imit, by M E 
Prillieux - -On semi-diurnal barometric variations, by M Broun — 
On hot-air warming apparatus, by M Ducrot. — A letter was re- 
ceived from M. de Lesseps praying the Academy to include his name 
among those of the candidates for the vacant seat of Acad6nicieii 
Iibrc, vacant liyM de Verneuirsdeath — On the constitution of the 
sun and the theory of the spots, by M E Vicaire — On the pro- 
duction of methyhc alcohol by the distillation of calcic formate, 
by MM C Friedct and R D Silva. The authors believe th it 
formic allehyde is first forme 1 by the reaction (CHOj)jCi - 
COjCa? + H/) + tHjO, and that the aldehyde is converted 
into alcohol by the action of nascent hydrogen. — On tere'iene, 
by M J Kibiu — On the production ot the rotatory power in 
the neutral denv.inve, of mannite, by M G Bouchardat — An 
answer to a late no e, by M du Nlonccl, on the resis'anc: 
maxima of induction coils, by M. Kayniud 
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THE ENDOIVMENT Ob RESEARCH 

ir 

I N a recent number attention was drawn to the public 
importance of original research in the Sciences, and 
It was insisted that certain funds which lie ready to the 
hand should be devoted towards the maintenance of 
those who undertake the national duty of extending the 
bounds of scientific knowledge 

In this article it is proposed to strengthen those 
positions by a reference to the already published evidence 
of the Royal Commission at present inquiring into “ Scien- 
tific Instruction and the Advancement of Science ” The 
object of the labours of the Commission is twofold, but 
concerning the former part nothing need now be said, 
except that regulated activity in independent investigation 
is the main condition upon which depends successful 
teaching alike in the individual professor, and the 
scientific schools of the nation. 

The Commission was especially directed to ascertain 
how far the endowments of the Universities and Colleges 
might be diiected to aid the needs of Science On this 
point much valuable evidence was given by sever.1l 
distinguished members of our two wealthy Universities, 
and there was a general agreement of opinion that so far 
as Instruction and lixatninalion are concerned, the Uni- 
versities are showing a praiseworthy disposition to 
encourage their scientific students. On the other h.ind. 
It was universally admitted that the Oxford Science- 
school, despite the excellent teaching of its professors, 
IS not progressing so well as might be expected, and th.U 
the University is lamentably deficient in that part of its 
functions which is concerned with the promotion of 
knowledge for its own sake 

Among the Oxford witnesses Sir li. Brodie, who was at 
the time that he gave his evidence Waynflete Professor of 
Chemistry, is conspicuous as well for the precision with 
which he pointed out the causes of the present defects, as 
for the definiteness of the scheme by which he proposed 
to remedy them. According to him, “ Universities are 
Institutions of which the object is, m the first place, to 
promote scientific education and to diffuse scientific 
knowledge, and in the second place to preserve and to 
extend scientific knowledge.” He was of opinion that 
“the Utter of these duties is at present not sufliciently 
kept in view, whereas in old days the case had been dif- 
ferent." His suggestions were that “the University 
should establish, on a larger scale than now, museums 
and scientific collections, for the present ones are orga- 
nised too much with a purely educational object ; and 
secondly (a point to which he attached by far the most 
importance), that the means of existence and of scientific 
study should be provided for certain professors or indi- 
viduals, by whatever name they may be called, whose 
chief function should be scientific investigation and the 
representation and advancement of their various special 
Sciences." 

He further went on to suggest that “ these professors 
should be, to a great extent, separate from the ordinary 
teaching staff of the University, professors of the Science 
No. 193— Vox,. VIII, 


Itself, rather than professors of the tcichmg of the 
Science ” that “ m their lectures they should give to the 
public what they have attuned for themselves, and have 
under them a limited number of pupils as assistants m 
their own original researches ” The case of Liebig at 
Giessen will naturally suggest itself to our readers as an 
apt illustration of the particular mode of advancing 
.Science here advocated , .ind from the evidence of Sir 
W. Thompson before the Commission it may be learnt 
that both at Glasgow and at Owens College a somewhat 
simil.ar plan is being energetically carried out. 

Sir B. Brodie, however, would appear with charac- 
teristic seal to go even one step beyond this, for he in- 
stances as “ a capital example of such a foundation as he 
would desire the Radclifie Observatory at Oxford, where 
the observer gives no lectures at all, is not even attached 
to the University, but solely put there to do astronomical 
work. The Board of Curators, themselves not necessarily 
members of the University, having large funds at their 
disposal, give to the observer whatever he wants, whilst 
he on his part, as the sole evidence of his industry, makes 
an annual report on the condition of the observatory and 
the work done, and publishes certain tables.” Here we 
.also think that we have found, so far as the theory of the 
institution goes, an admirable model of the manner m 
which the cultivation of Science for its own sake may be 
endowed with great advantage to the country and without 
any manifest risk of sinccurism. In the language of the 
Dean of Christ Church, “ we should very much like to see 
eminent men residing at Oxford only partially employed 
in teaching, but employing a great part of their time in 
scientific research.” 

With reference to the endowment of research here ad- 
vocated It IS necessary that a warning should be explicitly 
given against dangers which threaten from two different 
sides. On the one hand it is most important, m Hogland 
more than m other countries, that the simple pursuit of 
btience as knowledge should not be confounded with the 
piactical application of scientific truth to the numberless 
arts of modern civilisation. Applied Science is a profes- 
sion which promises to become of a highly remunerative 
character The analyst, the engineer, and the electncian 
may require pecuniary help and regulation from the 
Central Government for their technical schools, but they 
emphatically do not require to be themselves supported 
by national endowments. On the other hand, the ordi- 
nary scientific teacher at the universities, where not 
the poor but the rich as a rule are taught, should 
not in our opinion be regarded quA teacher as the 
proper recipient of the funds of an endowment. It 
may very well be that while education m Science is 
struggling towards recognition, the teachers may claim 
some sort of aid to put them on a level with those 
branches of insUuction which have the advantage 
of ancient prestige , it may also be thought advantageous 
that certain teachers should receive endowments, not for 
the tuition they give, but for the investigations they are 
carrying on independently of their other work j yet it 
must be granted that either of thes** cases is of an excep- 
tional character. 

On all hands are to be seen the disastrous conse- 
quences of endowing teaching proper, and of compelling 
original research to take its chance at the hands of the 
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amateur. It must happen that the professor (so called) 
will be constrained to give up the whole of his time to 
the duty which is most expected of him, and that original 
research will suffer both in quantity and in quality The 
most general principles of political economy are sufficient 
to show that m a wealthy and moderately enlightened 
countiy the remuneiation of teaching had better be regu- 
lated by the equitable standard which imp irtwl compe- 
tition will not fail to establish. It is for those subjects 
which, though of c5sont1.il imporl.mce to the welfare of 
the country, arc m themselves natur.ally imremuneiativc, 
that the old endowments for the piomotion of education 
and knowledge, wh.itever iimy have been the particular 
means by whu h these ends were origin illy to be attained, 
are now icquiied Among these subjects disinterested 
application to pure .Science is manifestly the chief 

in a subsequent aiticle we propose to show that the 
funds of the Colleges c.mnot be more consistently applied 
than to this purpose, and that the progressive well-being 
of the Universities mainly depends upon the degree to 
which they are concerned m tin advancement of know 
ledge. C 

THOME'S LEIlRliUCH DER ZOOLOOIE 
LtJirbuth der Zoolop f Von Dr. Otto Wilhelm Thotnf ; 

I’p 416 (Biunswick I1S72) 

I F Germans wonder, not without reason, who buy our 
m anuals of microscopic mo tutiiig, Kiighshmen may 
equally wonder for whom such books .is Dr. Thome’s are 
written We have technical li e.atises on special branches 
of zoology, and we have popiilat natural history books, 
but a manual like this would Imd a poor sale m England. 
It IS a school manual, and its existence is explained by 
the introduction of zoology to some extent into the cur- 
riculum of the German gymnasia and much more into 
that of the Re.ilschule, which more or less correspond to 
the “modern side ” of oin public schools, or may be de- 
scribed as answering in intention, though of course 
immeasurably superior m pei-fbrmancc, to English “ com- 
mercial schools.” W'hcther /oology ought to form a 
regular part of school work, even whele room is made by 
giving up Greek altogether and r..itin more or less, is an 
important question As a part of idiuniion in the proper 
sense of the word, it is so inferior in exactness, in con- 
ciseness, in facility of dcmonstiaiion, and convenience 
for observation and experiment to such riv.ils as botany, 
physics, and even chemistry, th.at its claims may practi- 
cally be ignored Moi cover, looking at school work fioiii 
another point of view, it is obvious that any scheme of utili- 
tarian tmtrucUon which is good for much must include ig- 
norance of the greater p.art of human knowletlgc, m order to 
provide for acquaintance with the rest , and the first ad- 
dition to the indispensable elements of reading, writmg, 
and arithmetic would probably be claimed for geography, 
political economy, or the rudiments of hygiene, as 
more useful branches of knowledge than zoology A boy 
with a bent for natural history would gam far more good 
from reading the bits of zoology in such books as the 
“Voyage of the the “ Malay Archipelago,” or 

“ Kosmos,” and by collecting bird’s eggs or butterflies, than 
li« would by painfully wading through the details of Dr, 


Thomd’s closely printed pages. And when zoology is 
taken up as a serious study by older students, most 
teachers will agree that the best plan is for them to begin 
by a careful study of a particular branch of the subject, 
with the help of such a handbook as Flowers’ “ Osteology 
of the M ammalia.” 

loioking to the object of the book, the reader 
will find Dr. Thome’s work fairly done. The first 
hundred pages arc devoted to a popular sketch of 
human anatomy and physiology, from which all notice of 
generation and development is excluded Otherwise it is 
as complete as the space will allow. The remainder of 
the book describes the several classes of animals, begin- 
ning with Mammalia and following the arrangement into 
seven tjpes — Vertcbiata, Mollusca, Arthropoda, Vermes, 
Echinodcnn.ata, Ccelenterata and Protozoa — which 15 
now generally accepted among German naturalists. A 
diagiamof these types is given, which might serve for a 
genealogical tree , but no hint of this intention is given. 
The sub-division into classes and orders is not particu- 
larly good Thus among Mammalia the Sirenia are con- 
foundid with the CcUcea, Ray’s obsolete distribution 
into Ibigulata and Ungtiiculat.i is preserved, and the 
orders Kuminantia and Pachydermata appear, as if 
nothing had been done to clear up the real affini- 
ties of these groups since Cuvier published the 
“ Regne Animal” The classification of buds is not 
moie unsatisfactory than that of other writers , and in the 
class of fishes Muller’s oidcrs are cominendably fol- 
lowed I unic.ata .and Bryozoa arc- of course excluded 
from Mollusca, and help to fill the lumber-room of 
Vermes A very large share is, as usual, given to the 
account of insects, while marine zoologyand the Protozoa 
receive coinpar iiively little attention. 

Three hundred ind fifty-eight woodculs’makcjan impor- 
tant feature of the work Most of these are good m them- 
selves and well pi mted Those illustrating human anatomy 
and lusiology are the best, and almost all borrowed from 
Hc-nle No indication of this or any other source is given, 
but it IS easy to recognise that some of the figures have been 
taken from the .admirable cuts in Bell’s “ British Reptiles,” 
others from Forbes, Milne-Edwards, and other well- 
known works ; while some of the Mammalia appear to 
have been drawn from children's toys Fig 350, of a 
sponge, is a curiously modified reproduction of the original 
drawing in Grant’s “ Outlines of Comparative Anatomy’’ 
(p. 313) Of the thirty-one figures of birds, twenty-seven 
represent Furope.in species, and of these all but four are 
copied from Yarrell’s British Birds. One excellent addi- 
tion to cacli figure is a note of the relation it bears to the 
actual sire of the animal represented, or of the average 
length of the latter. There are not many figures of 
anatomical details, but almost all are good, some being 
taken from Gegenbaur’s “ Vergleichende Anatomic.” 

To compare Dr, Thome’s book as a whole with senoiis 
scientific treatises even of the second class, like that of 
Claus, would be unfair but even as a “cram-book” it is 
inferior to Nicholson’s Zoology , and it gives far too 
little space to descriptions of the habits and character of 
well-known groups like m.ammals, birds, and insects, to be 
really popular. Such books as Knight’s “Museum of 
; Animated Nature” are much more interesting and quite 
as scientific. P. s, 
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VALENTIN’S QUALITATIVE ANALYSIS 
A Course of Quahiative Chemical Analysis. By William 
George Valentin, F.C.S., Principal Demonstrator of 
Practical Chemistry in the Royal School of Mines 
and Science Training Schools, South Kensington 
(London • J. and A Churchill. 1873 ) 

TT IS a good sign of the present activity of scientific 
study in this country that there should have already 
been a call for a second edition of a work which only 
appealed two years back, in the early part of 1871 
The author has, m the second edition, separated the 
second part of his orignal work, and this, treating entiiely 
of qualitative analysis, forms the volume now before us 
The elements which occur in the main as bases are 
divided into five gioiips, and the first portion of the book 
IS devoted lo a careful study of each element of c.ich 
group beginning with group V., a method the advantages 
of which will be seen by a very short study. The first 
103 pages are devoted to this matter, and the attention o( 
the student is then devoted to the study of the reactions 
of the acids No particular grouping is here attempted, 
the acids being simply taken under the head of the prin- 
cipal element of each, eg. sulphuric acid is followed by 
sulphurous acid, and that by hyposulphurous and hydro- 
sulphuric acids We remark here, by the way, that the 
polythionic acids are dismissed with the notice tint 
they must be reserved for a more extensive course 
of study. A few of the more common organic aculs 
are then leferred to, and the whole matter treated of is 


a thorough grounding in analytical chemistry , and the 
only fault we can find with it is that laihcr too profuse 
use IS made of symbolical formute, for they aie scarcely 
required in a book on analytical subjects only, and the 
first volume gives quite a sufficient amount of informa- 
tion on their use and nature Wc hope that Mi Valentin 
will some day give us a qu.intitative analysis 

R. J F 

OUR BOOK SHELF 

Celestial ObjeUs for Common Telescopes By the Rev. f. 
W. Webb, M A , V R A.S. Third edition, revised and 
enlarged (London Longmans, Green, and Co , 1873 ) 
Possessors of what Mr. Webb calls “ common tele- 
scopes,” will bo j>le.ascd to have .another edition of this 
most useful adjunct to their instruments, with corrections 
and additions up to the present time Now that silvered 
glass reflectors arc so cheap, and apertures little below 
SIX inches not uncommon in the hands of amateur astro- 
nomers, the author's definition of a common telescope is 
probably too limited, but these limits are extended as 
we proceed with the book and find mention of objects 
barely visible with nine inches. The advice on the use of 
telescopes, and the mode of observation is sound and good, 
and too much stress cannot be laid on the necessity of a 
good solid stand ; a good telescope will be absolutely use- 
less with an unsteady mounting Thu description of the 
various phenomena to be viewed m the members of the 
Solar system may lead possessors of small telescopes to ex- 
pect too much, the separation of Saturn’s rings, the mark- 
ingson Jupiter’s satellites, to wit, althoughmention is made 
of the apertures required to view the features mentioned , 
but this may also make the book useful for work with 


shown m the condensed form as tables In these we | 
notice no important alterations fiom those of the edition j 
of 1871, and of them we can, after considerable expe- 
rience, speak m the highest terms, students soon learning 
to use them with gieat accur.icy and despatch 
Mr Valentin has stated m his preface that he 
purposely omits considering the tarer elements in his 
tables In this we coidially .agice with him as rcg.iids 
the tables intended for students, but wc cannot help 
wishing that Mr. Valentin had put in the appendix some 
analytical information with regard to these bodies in a 
tabular foim , as we feel sure that his gieat experience in 
the analysis of every possible kind of Iiody would have 
enabled him to give valuable inform.ition to many who 
are compelled ocr.isionally to make diligent search for 
elements which are not always met with Many old 
students of the College of Chemistiv will recognise an 
old friend on pp. 50 and 51 in the alternative table for 
group II Ia, it being no other than the old table used 
there up to the time of the introduction ot the newer 
methods given at the end of the book 
We notice with pleasure that the analytical tables 
are published m a separate form, printed on De 
La Rue’s parchment paper; this is certainly very- 
good news for chemical students who have to use 
them Who does not know the gradual process of obli- 
teration and destruction by acids and alkalies which 
gradually, but surely, rendered his most carcfiillv pre- 
pared and written analytical tables useless. It* would be 
a great boon to all compelled to use books in the labora- 
tory, if some modification of this material could be used 
for binding them. Ip conclusion we can strongly recom- 
mend the book to anyone desiring either to get or to give 


larger instruments. We must t.ike objection to the great 
contrast of light and shade, as is often the c.ise in other 
woiks, m the cuts of Venus and Jupiter’s moons, the dark 
markings on Venus being infinitely too black, they ih 
reality being only just v isiblc, with first-rate instrumeats, 
to a practised astronomer Dr.awmgs of this kind only 
represent position and shape, but it must be remembered 
that an amateur expects to sec through the telescope ex- 
actly what he secs m a drawing One-third of the book 
IS taken up with a selection ot double stars and nebula, 
as m the former editions, with measures of position and 
distance up to later dates Altogether the book will be 
found most useful to every ini ipient astronomer, but 
perhaps there may be too strong a tendency to star g.awig 
induced by it, and we should have been more gralitied to 
have seen directions to readers having telescopes of cer- 
tain sizes how to make their observations of real use 
and not a mere pastime For instance, double image 
micrometers can be used on less apertures than 6-in 
without clockwork , and some instructions in tlie use of 
them, and in reducing their observations so as to show 
the motions of binaries, would be of great seivice in 
tc.iching amateurs to do useful work , a hint, also, on 
drawing the ever-changing belts of Jupiter, any extra- 
01 dinary spots on the sun, the larger nebula", and last, not 
least, the star clusters. As soon as amateurs have seen 
the planets and a few double stars, they should begin to 
make themselves useful, otherwise they soon get tired of 
the mere star-gazing and the telescope becomes to them a 
tjiing of the past. G M. S 

LETTERS TO THE EDITOR 

[The Editor does not hold kvnselj responsMt for opinions expressed 
by kis correspondents. No notice ii taken of anonymous 
commmnuations.] 

Dr. Sanderson’s Bxpenments and Archebiosis 
In last week’s Naturb Dr. Sanderson expresses *ome 
pnse that I was gratified by the facts recorded m his previoii. 
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letter My reasons were these. Dr Sanderion's experiments in 
the eight successive cases in which he emplLiyed the temperatnre 
of 100” C for twenty minu'es were entirely confirmatory of my 
own, and were, moreover, so conducted as to refute the objec- 
tions which have been urged by Dr. Wm Roberts and others 

As to the bearing of Dr Sanderson’s expcrimcuis with higher 
temperatures ami more prolonged periods ol exposure lo heat 
upon the general question of the independent origin of living 
matter, I wholly dissent from his now expressed conclusions, for 
the folia wing reasons • — 

In the first place his fluids were not kept sufficiently long 
before they were submitted to microscopical examination Dr 
Sanderson is quite mistaken in supposing that in examining his 
liquids withm 3-6 days after their preparation he was follouing 
my method — more especially in cases such as these where the 
fluids have been exposed to temperatures higher than usual, or 
to too' C for upwards of twenty minutes Three to six 
weeks have often elapsed before I thought it judicious to open 
my flasks ( 5 rr “ Ueginnmgi of Life," vol 1 p 355, p. ^1, 
and Append C ) In opening all his flasks at the end of 3-6 
days, Dr Sanderson lost the opportunity of watching the 
changes which might have ensued later in many of Ins experi 
mental fluids — and hence lost his light to draw any conclusions 
from tbe-e abortive trials. 

Secondly these experiments are open to another objection 
Dr, Sanderson concludes from them that exposure to a tempera- 
ture of 101° C. almost always arrests the tendency lo fermenta- 
tion 111 his experimental fluids This conclusion 1 believe to be 
erroneous, because in the former series of experiments which 1 
performed in his presence, and of which he recorded the results 
m your pages (Naiuri, vol vn p 180), fermentation oc- 
curred m the majority of cases in fluids which I have very good 
reasons for believing to have been raiseit to a tempeiature of 
t03 33“ C * The me'hod recently employed by Dr banderson 
for superheating his flasks was needlessly complicated, and the 
exact temperature lo which they had been exposed was known 
only by mierence — never by direct therniumeiric observation. 

Leaving now the discussun of the experimental facts I come 
to the examination of Dr. Sanderson's inferences, which seem 
still more open to objection 

Dr. Sanderson, in common with most others, had up to the 
date of his witnessing my experiments, admitted that Bacteria 
and their germs were killed m all fluids wiih which he had 
experimented at the temperatuie of too" C (sec “Thirteenth 
Report of Medical Officer of Privy Council, 1871 ”) It was, 
indeed, this conviction which inspired himself, and many others, 
with a strong disbelief in the results which 1 obtained with 
previously boiled infusions 

What remains, then, fur Dr Sanderson to do, prior to drawing 
inferences such as he now expresses, is to ascertain, by direct 
examination, whether the temperature of lOO" C is or is not 
fatal to the life of Bacteria It is upon this that the inter- 
pretation of my results can alone depend 1 have already 
contributed my share to the inouiry by several long senes of 
experiments, each of which has led me lo the same conclusion, 
VIZ , that Bacteria and their germs, when in the moist state, are 
killed at a temperature of 00° C (See “ Beginnings of Life,” 
vol. 1 p 325-333, “Proceedings of Royal Society," No 143, 
1873 : and another pajier about lo appear m the next number of 
the “ Proceedings ’’) It is for Dr Sanderson, or any com- 
petent observers who are sufficiently interested, to examine my 
experiments and results on this part of the subject, or else to 
devise others for themselves having a similar bearing. 

If I am right m believing that fio" C is the thermal death- 
point 01 Bacieria m the moist state, the conclusion which must be 
drawn from the now adniitled resuUs occurring in fluids which 
* Dr Sanderson was not aware of this fact, and says he does not knew 
any means by which ihe temperature of a Hind boilmx bnsWIy in a vessel 
from which the steam escapes only through a capillary onfice. could be accu- 




have been heated to icxa'C. suffice for my argument as to the 
reality of Archebiosis The further investigation of the results 
ol rais n{ fluids to higher temperatures for protiacted periods is 
of greit interest, but does not at all affect the question of the 
reality of Archebiosis , ani Dr Sanderson's present experiments 
have, therefore, none of the signifiesnoe m the argument which 
he strangely enough appears to claim for them 

Briefly, htving adinittel that Bacteria arise m fluids which 
have been submitted to a temperature of lOO’C , it is for Dr. 
Sanderson to show that they are not killed m fluids at 60' C , as 
I maintain that they are, before he can attempt with any effect 
to draw inferences of his own, or lo criticise thosc which I have 
drawn on the subject of the independent origin of living matter 
H. CltARLTO.N BASTIA.V 

University College, July 7 


Dr, Bastian’a Experiments 
Regardini'. Dr Bastian’s letter m Nature of June 26, 
I am happy to be able to make a note of an experiuient which 
IS of interest and importance. I sealed a tube on to a flask of 
about too cc cajiicity at right angles to the neck, and drew 
out the entl so as to form a capillary orifice About 30 cc of 
w iter were put into the (task, and a thermometer m an india- 
rubber cork was wired into the neck. On boiling the water 
the steam had not issued during more than lulf-a-minute, before 
the tcni|>crature was 102'^ C , and in less than ten minutes it had 
reached 118“ C , fearing the safety of the apparatus, I did not 
proceed further, nor indeed did I wish to do more The joint 
experiments of Drs Sanderson and Bastian, then newly pub- 
lishcit III your |>aper, led me to this My view being chat 
Ba-tcur’s expiriments on milk, mixed with carbonate of lime, 
and the liquid known as “Pasteur’s soluuon” mixed with 
carbunilc ut tune, conclusively show that liqui is which ordina- 
rily develop liatUna, will, if they remain neutral after boiling 
at too' C als > devel.ip these organisms raise the temperature 
to 110' C and the Haeterta no lunger show themselves 

Thus believing, 1 concluded that the absence of Hacleuain 
some of Drs Sanderson and Bistiaii’s flasks m whicli were 
placed neutral or enly slightly alkaline infusions, was probably 
clue lo the liquids being heated above 100“ C., by boiling in 
vessels with capillary orifices That my supposition was correct 
IS more than likely , m fact experiments with infusions con- 
firmed It That an aqueous solution may so easily be raised to 
118“ C IS a point in chemical manipululion which will be 
turned to advantage in the laboratory. 

King’s College, June 30 WALfhR Norl Hartley 

Temperature and Pressure 
The climate of the island of Jamaica is remarkably uniform, 
not only ai the sea level, but also at places havmg the same ele- 
vation, so that the connection betwejn temperature and eleva- 
tion, or barometrical pressure due to that elevation, is easily ob- 
tained , and since the surface of the island it broken up by in- 
numerable radiating and intersecting mountain ranges, among or 
upon which the houses are scattered, this connection becomes 
one of the most important features in its meteoroloCT , but 

what renders it especially interesting, however, is the tact that 
the rate of the decrease of temperature la ascending the hills in 
this tropical climate is equal to the average rate of decrease 
found by balloon ascents maile in England, as far as the irregu- 
larities of the results obtained from those ascents will allow ut to 

In order to show that this is the case, let be the temperature 
at any place wnere the pressure is the temperature being ex- 
pressed in degrees of Fahrenheit’s scale, and the pressure m 
inches of mercury at 32" , let t and / be the corresponding 
quantiUes at any other place above the lormer ; then if A be con- 
stant and equal to 3" 23, the equation 

will represent the connection between temperature and pressure ; 
or in words, for every inch the barometer may (all, the thermo- 
meter will fall 3'> 23. 

If we take mean annual values, at Kingston fgM78‘’'8, /i,=: 
29 97in ; and at Newcastle, the garrison of the white troops, /h 
fiy'-o, /»=263im. , so that A (A— 8, which is exactly 
equal to the observed difference of temperature. 

Again at Craigton, the residence of his Excellency the 
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Governor, which U between the two former placet with respect 
to both position and elevation, t—'jo' 5, / = 27'4i m., from 
observations kindly made for me by Captain Lanyon, ADC, 
so that the calculated difference of temperature between King-.ton 
and Craigton is 8“ 3, the observed difference ; and the calcu- 
lated difference between Craigton and Newcastle is 3* 55, which 
IS only o°’os too large And since the equation has been found 
to hold good under different circumstances at lower elevation, 
we may suppose that it is stnclly true for Jamaica 

With regard to balloon ascents, I have before me two tables, 
one compiled by Sir John Herschel, and the other by Piof 
Loomis, from more recent observations, and these are brought 
into the same form in the following table in order to compare 
them , the first column contains the fall of the barometer in 
inches, the second contains the corresponding fall of temperature 
from Herschtl'b Meteorology, the third from Loomis’s Meteoio- 
logy, and the fourth contams the mean of the numbers in the 
second and third, which we shall consider to be the average 
results obtained from balloon ascents 
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Now il we tnke/„-/ •• sve shall get nine equations 

of condition for finding \ , the most probable value of this 
quantity is 3° 15, which liardly differs from the value found 111 
Jamaica Again, if we calculate /o-f and employ this value of 
A, we get the fifth column, and it will be noticed that the 
differences in the la^t column between the observed and calcu- 
lated quaiititus are very small when wc consider the great 
differmccs between the second and third column 
I Therefore the equation A (/o — />) bolds goo<l for 

about iwo-thirds of the whole atmosphere, and if it holds good 
for the remaining third, by putting / * o, we shall obtain the 
difference between the temperatures at the lowest and highest 
strata of the atmosphere , this difference is about 94”, so when 
the ttm lernture at the surface of the earth is 50“, the tempera- 
ture at the supertir limit of the atmosphere must be -44“ 

Since the temperature falls 3° 15 for every inch the barometer 
may fall, or for every 945 (L we may ascend (when that tempc 
rature IS about 50° and the elevation low), the temperature 111 
England will fall 1° for every 300ft , this has been always 
acknowledged, and we now see that it is a consequence of tlie 
more general law which connects temperature and pressure 
throughout the atmosphere 

Now though we may suppose that A has this value for all in- 
sular climates, yet it cannot have the same value for conliiiciital 
climates, on account of the higher temperature of the land , but 
still there is every reason for supposing that, at any given in- 
stant of time, A IS constant for all points in the same seilical 
line , and wlpen it has been determined from the observed tem- 
peratures and pressures at any two points in that vertical, our 
cqua ion becomes especially adapted for the turometrical mea- 
surement of the distance between them 
It only remains for me to say that I have already used the 
equation when making a series of observations among the hills 
in the north of England, and always found it true when the 
weather was settled, and sufficient time and care taken m ob 
taming the mean temperatures of the different strata of air. 
Jamaica Ma\wi i L Hall 

Larvm of Membracis serving as Milk cattle to a Bra 
iilian Species of Honey-bees 
_ The connection between the ants and the Aptiides has long 
s'nce been generally known ( in the proper season we always 
find ants Very busy on those trees ^and plants on which the 


Aphides abound, and if we examine more closely we discover 
that their otnect In thus attending unon them is to obtain the 
saccharine fluid which they secrete from two setiform tubes 
placed one on each side just above ihe end of the abdomen, and 
which may well be denominated their milk (Kirhy and Spence, 
“ Introduction to Entomology,” 7th edition, p 335) It has also 
long been observed and described, that not only do the Aphides 
yield this repast to the ants, but also the Cocci, and that in the 
tropical regions of India and Brazil, where no Aphides occur, 
the ants milk the larvae of several species of Cercopis and Mem- 
bracis (Kyby and Spence, p 336 , Westwood, " Modern 
Classification of Insects,” II p 434) Recently Prof K Delpmo, 
of Vallombrosa, near Florence, observed the same connection 
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between An (t /«/>«, rwr and Tittii'onielrci virtsetiis Bolletino 
Fntomologiui,” anno IV Settembre 1872) But, as far as I 
know. It has never been observed hitherlo that honey bees also 
nourish themselves by Ihe secretion of certain hemipterous in- 
sects Hence the following observation, made some months ago 
by my brother, Fritz Midler (Itajahy, Piov. St Cathcrina, 
Brazil) may be worth publishing 
Among the great number ot species of Mchpona and Trigona 
which, m the tropical and subtropical regions of Amcnca, as is 
known, occupy the place of our liive bee, there is one sin.sll 
species of Trigona which has only once been founrl by my 
brother on flowers (of .\uyiJs an^iihua), and which seems to 
nourish itself in a very strange maimer He once found a multi- 
tude of them spread over the body, alieady strongly putrifying, of 
a large toad , the interior of ihe large open mouth of the 
toad was filled with these bees, probably sucking the putrid 
juice of the dead body On another occasion he saw a great 



Fig 2 — Tateial view of im ijo 


In consequence of other observations tins same species ot 
Trigona is supposed by my brothci to suck the secretion of the 
larvtc of a certain hemipterous insect belonging to the genus 
Membracis, or to a closely allied one As 1 do not precisely 
know the name of this supposed milk cow, I here give the illus- 
tration of Us larvie and imago, drawn from specimens sent me 
by my brother. 

lie found the pedunculi of the flowers of Casstn multi;ui;a 
pretty frequently occupied by societies of larvie of tins vpecies 
closely crowded together Amongst thc«e larvcc there was pre- 
sent a great number of the above mentioned I ngona, marching 
all the day long amongst and upon them When taken between 
the fingers, the larva' of Msnibtacis immediately eniitted a htde 
drop of a limpid fluid from the upwanl bent tip of thmr abdo* 
men— probably a sweet fluid, for the sucking of which the laiva 
ire visited by the Trigona , , , 

Unfortunately the specimens of this Tngona, enclosed In a 
letter sent me by brother, arrived here quite broken, so ss not 
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to be determmeble , but in a 
hoM to be able accurately to 
ana the supijoscd milk cow 
Lippstadt 


future number of this journal 1 
name both the supposed milker 

111 UM\NN Mi'LLER 


Free-Standing Dolmens 

Mr. I.tiKIs, m a p.'iper recently read befoie the Society of 
Antiquaries, nominally "On certain Eironeous View:, respect- 
ing the Coiistruclion of French Chambered Barrows,” but really 
a method of criticising severely Mr Fergusson’s work on the 
“Rude .Stone Monuments,” states that it is an “error" to 
suppose that the Dolmens of that country were ever free-stand- 
ing, in other words, he lays down the “iiile,” "there were no 
freestanding dolmens 111 1' ranee ’ The annonnceinent that, 
with regard to monuments of «ho,e fashn ntrs we know abso- 
lutely nothing, a tinivcisal ncgitiic of this kind can be s,afcly 
laid down as a law, would lie startling, did it not come from one 
who lb bilked by such cxtiiiMve iiidiiclive evidence as is Mr 
£ukis Ills “rule ” was “ est.iblishcd by the extreme rarity of 
the instances ” This being the cise, lie calls those "m error” 
who would, from these instincts, foini a smill class, or species 
of dolmen As, m an essay on the Cornish sepulchral monu- 
ments, which you recently most kindly reviewed at length, I am 
committed to this laltir new— one, by the way, which I h.id 
struck out for myself before the a|ipear.ince of the ” Rude 'stone 
Monuments," --will you kindly permit me to tall yuuraltcntioii to 
one structure which I have vcnluied to place, and shall still ven 
ture to place, in the discarded class? 1 do so as a protest igiinst 
the dictum ol Mr Lukis being extended to our British examples, 
before a careful scrutiny has been made of fjery monument of 
the kind from one corner of onr islands to the other On this 
single instance, such as it is. it must be clearly undtrstowl that 
I build no theory , it will be foi othcis to judge whether it docs 
not afford some evidence of the difference in constiiiction and 
use of the dolmen 01 table-stone proper, and tlie kisi-vatn crom- 
lech , one thing only I will add, that, Innitcd as mj experience 
IS to the monuments of Britain, I shall not be exposed to the 
temptation of explaining away any obsirved fact m order to re- 
concile a doubtful compirison Without fi cling that 1 am 
guilty of " dabbling in aich ealogj,” or of setting forth "any 
dogmatic expositions of hjpothescs" (I'), or of “establishing 
roy proposition from steoml-liand information,” or in short ol 
being the victim of any very ‘ ‘ ci ronious view ” (ill which faults 
Mr Xukis finds in thoac who differ fiom him), I consider that 
the following facts justify my statement that the iiioniiinent I am 
about to describe always was, as it is now, a free standing 
dolmen 

At Lanyon, m the parish of Midion, Coinwill, slinds a 
tripod dolmen, or cromlech, consisting of three slim jnllais of 

over 40 ft in circuinlirtncc mil ivcragitig 20 in thick In 1815 
it fell i but previous to its fill a man on horseback could sit 
upright underneath the cap-stone In 1824 it «as agnii set up , 
but two drawings had been made of it m ils jitislme roiidition, 
one by Canon Rogers in 1707, and the other by no less accuiate 
a draughtsman, hilf a eentniy before, namely, by my aiuestor. 
Dr Borl.ise. Both these diawmgs agree 111 repieseiiting the 
extreme slimness of the pilhirs , their distance apait , and the 
great height of the monument , featuns whieli render it not 
unlike a gigantic three legged n.ilking stool I hen, as now, 
there was no mound iboul it, as there is in the case of 
each and all of the kist v.itn cromlechs It stood on 

a low bank of earth, and the area ban been often dis- 
turbed by treasiiie secki rs Mo houses are near it 

which could hive rcu ivid llie stones of a denuded mound 
Added to this, it is ditfieult to see how a kist-vaen, or 
of any kind, could have been formed beneath the cap-stone. 
Had a wall of u>ia// stones been built up from piHar to pillar the 
weight of the superincumbent mound must have forced them in- 
wards, a catastrophe wh eh the " d ilmen-huilders” were always 
moat careful to avoid Secondly, had Air^c stones pl.iced on 
edge formed the walls of the kisr, how is it they are a/l removed, 
while every other cromlech m the district relains them? But, 
laying aside thus evuienee, my strongest proof is yet to come 

grave had recened the body six feet under the natural >uiface of 
the surrounding soil, and within the area described by the struc- 
ture' This being the case, of what use could an enclosed kist 
have been , or why should the cenotaph be covered in at all ? 
Add to this agun, that on the southern side of the structure, and 


so near it that a mound over the monument must inevitably have 
covered it up, stands a little circular ring cairn of the ordinary 
type, in the centre of which I found the remains of an inner 
nng, which, though now rifled, had doubtless contained an in- 
terment Most f then explam away in deference to superior ex- 
perience Ol received opinion each and all of the above facts, m 
order to reconcile this monument with those which seem to be 
totally diffeient structures, vii , the kist-vaens ?* Should I not 
by so doing bi sacrilicmg a fact to an hypothesis, and is not that 
hypothesis of such a nature that even a single instance well es- 
tablished must shake it to its foundation ? Should I not incur a 
charge of cri oneousness equal to, if not greater, than that which 
Mr Lukis brings t > bear on all who differ from him ? 

No one can wish more than 1 do to sec errors expunged, and 
the truth in these matters arrived at , but I must confess that I 
cannot sec how this will be brought about by confronting one 
hypothesis with another equally dogmatic, and more univ crsally 
inclusive William C Boklask 

Castle Ilonieck, near I’enrance 


Fertilisation of the Pansy 

I glad to be able to confirm, to some extent, from obser- 
vation, Mr Bennett’s theory of the fcitilisation of the Tansy, 
given in N A IIJ Kl , vol. viii p 49 I watched a considerable 
numher of specimens of Fin/o tmolo/ on a grassy biU-to|> 
where the smaller insects were very numerous and busy, and 
twice S1W ihein entered by a minute fly In the first case the 
insect was dusty with iiollen when it arrived It settled on the 
lower petal and walked up one of the black lines to the gap m 
the ring of antheis, through which it entered with some diffi- 
culty — leaxiiig some of the foreign jiolleii on the stigmi as it 
passed Wlieii it ciiiie out it hod still more jiollen on it than 
when it went in, and again in passing the stigma it left some on 
It It paused a moment on the lower petal to tlean itself, and 
left a little lull of pollen on the hairs on one side of the stigma 
In the second case, the insect alighted hist on one of the upper 
unmasked petals, turned lound and round as though seeking the 
guiding lines, iiid llesv off to the lower petal, where, without 
hesitation, il lolloweil the gunling lines a, the other hid done 
After It had passed the stigma there was no pollen visible on its 
surface , Imt .ifler it had come out, almost the whole of the 
lowei li.ilf was coined In each ciso the jiassage through the 
ring of antheis seemed rather a struggle There were many bees 
about, but I did not see any of them visit the Viol.e, although 
they were .ihiiost the only flowei near A 1 Mvlrs 

Pciuith, June 30 


European Weeds and Insects in Ameiiea 
A C ANADiAxi fiiend wtites to me — "I have he.ird or seen 
It mentioned as a fact lli.it Fuiopean weeds .inJ insects intro- 
duced into Amcriei flouiish for a while, hut after fifty or sixty 
years gndually disappear • for nistanci, that the Hessian fly 
(so called fiom h.iiing been brought over by the Hessian tioops 
in then h.iy in tin war of independence) has died out or ceased 
to give troul dc, though at one time it totally doslrojred the wheat 
crops of Mew huglaml I do not know liow fai the facts have 
been tested, or how I.ir they are owing to improved agriculture ” 
This stiitement, if tiue, is obviously of gieit impoibiuce. 
Can any of your coiiespondcils confirm or disiirove U ? 

Josi'Ptl Jouv MUKI'IIY 

Old Forge, Duuinurry, July 4 


CHLOROPHYLL COLOURING-MA fl ERS t 
Il T would be iinposbible foi me not to look upon 
1 . the appearance of such a work as the one recently 
published by Dr. Gregor Kraus with much satisfac- 
tion, since the chief object of the author is to call the 
attention of his countrymen to the value of tlic spectrum- 
microscope m studying the colounng-matters of plants. 
He commences with a description of the instrument, and 
says that, though originally designed foi the examin,ition 
of microscopieal objects, it is not only as useful as any 


* llic only oUlcr Iriiiod dolmrn in Coin 

(tf*/ zwfu lire ttxe aft// ali Twrtially coveret] 
t “On tlic Chlorophyll Colouring M? 
Chlorophyllfarbstoffe und ihrer Vorwand 




lO, 1873] 


larger spectroscope for the study of the absorption of so- 
utions, but ind^d in many cases preferable. He de- 
scribes two different kinds of eye-piece, viz., a simple form 
made by Merz, and the far more complete Sorby- 
Browning, with the method of measurement proposed b\ 
Mr Browning, and expresses his regi et that the value of 
such instruments has been almost altogether overlooked 
by German botanists In treating on the application of 
the apparatus, the .author very justly points out the great 
advantage of having a bright illumination, without too 
much dispersion, and the importance of being able to 
examine the spectrum of a leaf or any other object in its 
natural state, in order to ascertain whether the colouring 
matters dissolved out from a plant by any solvent do 
really occur in it, or .are products of decomposition. I 
would also myself add that in some cases the difference 
between the spectrum of a substance in a free state .mil 
when dissolved is so considerable that c.arc must betaken 
not to conclude that there h.is been actual decom- 
position, until the character of the spectrurp of the 
solid substance, in a free state, has been .ascertained ; and 
even when the spectra are very nearly the same, the posi- 
tion of the ahsoiption-bands may differ sulficicntly to 
make It possible to determine whether a colouring-matter 
natur.ally exists in a free st.ate or dissolved in w.itcr, or m 
an oil, accoiding as it is 01 is not soluble in water. The 
fact of being thus dissolved or not is in some cases, pro- 
babi), a question of considerable physiologie.al import- 
ance, since the existence of solid pai tides along with, or 
even actually sui rounded by, a liquid capable of dissoh 
ing them, points to a very diHcrent oiigm and rekilion lo 
structure to those of a substance merely dissoh ed in tin 
juices of a pkant or an animal '1 he solution of such .1 
colouring-matter is sometimes one of the first ch.ange-> th.u 
occur in deiomposition, as if set fiee from minute cells 
Having explained the geneial methods cmploicd, and 
given a lisl of the chief publications < onne-cted with tin, 
subject, the author proceeds to the consideiation uf 
vaiious colouring-m.attcrs found in plants If I Ind 
written this review immedutely after the work was pub 
lished, I should have expressed my .igi cement with the 
grc.ater part of the authoi’s conclusions , foi they <irc 
those to which a most careful experimenter would be led 
by employing the methods genetally known at that Umc , 
but during the last year I li.ave devoted myself ixclu 
sivcly to this particular subject and have been led to emplos 
almost entiiely new methods of investigation, and the result 
is th.it I must now point out a number of partirulais in 
which I think the .uithor's conclusions are not .altogciliei 
correct These new methods consist chiefly in the more 
or less peifect separation of the different substances by 
means of bisulphide of carbon, alcohol, and water, used 
in varying proportions, and in a somewhat pcculiai 
manner ; in the employment of what I have named photo- 
ihnnical analysts, or the use of light as a reagent, so as 
to destroy some constituents, and leave others, which per- 
haps could not be separated by chemical methods , and 
in studying and compaiing together .ill ckisses of plants, 
especially the lower eryptogamia, when growing m v inous 
conditions , and not onU in examining them qualitatnely 
but also in determining the relative amount of the different 
colouring-matters by a method of comparative quantita- 
tive analysis I will not now enter into detail, but lefei 
to a paper recently communicated to the Royal bociety, 
on comparative vegetable chromatology, in which I have 
given a complete general description of the methods I 
have used, of the facts I have observed, and of the con- 
clusions drawn from them, which have a very direct bear- 
ing on some of the most important questions in biology, 
and enable us to examine them from a new point of 
view, 

_ One great value of the author’s work consists m its 
giving a very complete account of the researches of pre- 
vious investigators, which I have myself found extremely 
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useful , since so much th.u has been written is difficult of 
access. At the same time, since the methods employed 
were often altogether unsuitable, and most of the experi- 
ments are now known to have been made with mixtures, 
many of the results are of very little more than historical 
interest. The work also contains three excellent litho- 
graphed jjfates of the spectra of the various coloiiring- 
mattcis in a natuial or altered condition The whole 
subject is treated in an admirable manner, and I trust 
that no one will think that I wish in any w.iy to detract 
fiom the .author's merit in taking this opportunity to 
illustrate the apphc.ition of the methods which I think 
should be employed m such researches 

The coloured solutions obtained from leaves arc very 
complicated mixtures. It is not at all unusual for them 
to contain as many as ten cliffeient coloured substances. 
The progress of our knowledge h.is to a great extent 
depended upon the .application of improved methods, 
which have made it possible to distinguish the various 
constituents of these mixtures The author has himself 
pointed this out, and shown that what was at one time 
called chlorophyll, and looked upon as a single substance, 
consists of a mixture of a blucr-gieen substance with a 
yellow subst,incc 'Ihis kind ol analysis had however 
previously been considerably extended In a very short 
paper,* containing no dcsciiption of the methods of ex- 
periment, or of the separate colouiing-matlers, .Stokes 
said that his rese.arches had led him to conclude that the 
chlorophyll of land idanls is a mixture of four sub- 
stances, two green and two yellow, am.1 m my late paper 
I have show n th.at by' the newer and impiovcd methods 
It Is c.isy to piove th.it there .ire not only these two green 
subs'ances, one a blue green and the other a yellow- 
green, having perfectly distinct and ( h.aracteriblic piopcr- 
tics, though confounded togethei by nearly .all other 
( xperiincnters, but also tom 01 even five perfectly distinct 
yellow substances These vaiioiis colouiing-matters 1 
h.avo named /i/wi (hloiophyll, \iUow (hlotophyll, i»ani;e 
xanthophyll, xanthophyfl, ytl/tira xantltophyll, otange 
lichnoxanthtHi', .and hJinox intlum They aie all in- 
soluble in w.itcr, and soluble in bisulphide of carbon, and 
besides one oi two products of decomposition, they must 
all h.ive been present m wli.at has sometimes been called 
chlorophyll, and looked upon as a single compound. 
Now, almost the only points in whuh I feel compelled to 
differ from the author are those eases m which the new 
methods of examination piovc that what he reg.arded as 
a single colouring milter is in reality a mixture of two or 
even more, which can be separated, and do occur sepa- 
r.itcly in particular plants riuis.for example, in Plate II. 
I' ig I, he gives a drawing of the spei trum of the blue- 
green colouring matter of Ihtthta xiahia, showing six 
absorption-b.inds Now, I feel persuaded that this 
colouring-matter must have been a mixture of three 
different substances, vi/ my blue ehloiophyll, my yellow 
chlorophyll, and the piodiict of the action of acids on 
blue chlorophyll The bands numbered l, 2, j, and 6 
arc mainly due to blue chlorophyll Pait of No land 
No. 5 are due to yellow chlorophyll, and the band No 4 
clearly mdie.ites the presence ol a small quantity of the 
product of the action of .icids on blue chlorophyll This 
is almost always present when the preparation is made 
in the manner adopted by the author, but by neutralising 
the acid of the juice by caibonate of ammonia, or still 
better by employing a plant that has an almost perfectly 
neutral juicc, chlorophyll may be obtained which gives a 
spectrum almost absolutely fiee from any such band 
la the spectrum shown by Plate 111 . Fig 1 of the blue- 
green colouring-matter of an OsitHalot ta, the bands of 
yellow chlorophyll .are .absent, for it docs not exist m such 
Aleas, but the broad band shown at about 500 of the 
authoi’s scale, not seen in the spectiuinof the chlorophyll 
oiDeufsta, must have been mainly due to orange xantho- 

• Proce«lin*i. af iho Roy»l boeiciy. iSh^, xni p m. 


NATURE 



304 


NATURE 


[July 10 , 1^3 


phyll, which occurs in considerable quantity in Otetlla- 
terta, but is relatively almost absent m green leaves, and 
would not be separated by the method employed by the 
author in miking the preparation Comparatively pure 
blue chlorophyll, prep ired from olive Al^ie by the method 
described in my late paper, gives a spectrum free from 
absorption over the whole of the green and a considerable 
part of the adjoining blue. The close resemblance, and 
yet decided difference, between the spectra of the blue- 
green colouring matter obtained from the two above- 
named sources, did not escape the author’s notice, but 
the methods employed were inadequate to prove that 
both contained the same principal blue-green substance, 
mixed in one case with one, and in the other case with 
another colouring matter I may here say that the rela- 
tive amount of blue and yellow chlorophyll differs very 
much in different classes of plants, and even in the same 
plant, when in different conditions, and the study of this 
variation leads to results of great interest in connection 
with vegetable physiology , since, amongst other things, 
it proves that leaves normally very yellow are quite unlike 
those that have turned yellow m autumn, but analogous 
to those which are abnormally yellow owing to absence 
of light, as though the definency of chlorophyll were m 
both cases due to weak constructive energy ; and the 
comparative absence of yellow chlorophyll in such abnor- 
mally weak plants, belonging to the highest classes, causes 
their colouring to approximate much more closely to that 
of those of much lowei organisation. 

I must say that I object to the term chlorophyll being 
applied, as by the author, to a mixture of the v.irious 
yellow substances belonging to the xanthophyll group, 
with one or both of the above named green substances. 
The green colour of leaves is due to them, and they arc 
both a'tually green, one a blue green and the oitiei a 
yellow-green, so that the terms blue chlorophyll and yel- 
low chlorophyll appe.ar to me very appropriate It would 
be better and extremely convenient to adopt some such 
word as endoUitome, to express any mixture of coloured 
substances contained in the cells of plants, which h.as no 
reference to any p.irticiilar tint of colour. 

The very materially different position of the chief ab- 
sorption-band of chlorophyll when in the leaves of plants 
.and when in solution has been noticed by the author, and 
likewise the difference in its position when the chlorophyll 
IS dissolved in different liquids He attributes this en- 
tirely to the difference m the density of the liquid, and con- 
cludes that m the leaves^he chlorophyll may be combined 
with or dissolved in some dense subsiance The difference 
in the position of the bands of chlorophyll is vei y small com- 
pared with ihe difference seen m the case of some other 
colouring-matters, and by carefully studying the question 
1 have come to the conclu-ion that the position of the 
bands does not vary directly wiih the density of the sol- 
vent, or with any other general property, but is so inde- 
pendent that It is desirable to look upon it as a special 
property, and to call it the absot plton-hand-i aising'i^o'MiX 
The extent to which the bands arc raised vanes much 
according to the substance ; but, as an apparent rule, if 
the position IS altered, they lie nearer to the blue end 
when the substance is dissolved than when m a free state 
In accordance with this view of the subject, it appears as 
though in the living plants chlorophyll and various other 
colouring-matters exist in a fiee state, not combined with 
or dissolved in any wax, fat, or oil, with which, however, 
they often combine when the plant is boiled in water, and 
with which they are combined when a solution is evapo- 
rated to dryness, so that the spectrum of such a dried-tip 
material may, and often does, differ most materially from 
that of the endochrome in the living plants As an illustra- 
tion ofthe opposite case, I mayreferto the spectra of yellow 
flowers, which often show that the endochrome is combined 
With, or dissolved in, a fat or oil. When not thus combined, 
the spectra are so different that the colounng-mattcr 


might be, and sometimes has been, looked upon as dis- 
tinct, before the true cause of the difference w^s known. 
The microscope alone could not decide this question, 
since visible granules might not be the free colouring- 
matter, and, on the contrary, it might be free, and the 
particles too small to be separately visible 

. H C. SoRBY 

{To be continued^ 


RECENT RESEARCHES ON THE PHYSIO- 
LOGICAL ACTION OF LIGHT 

T HK arrangements by which the mind is brought into 
relation with the outer world aie— (i) a terminal 
Organ, such as the retina, or the intnc.itc structures of the 
internal ear, or the touch corpuscles of Wagner, for the 
reception of impressions from without, (2) a neive, 
endowed with a special sensibility peculiar to the sense 
for the conveyance of influences from the terminal org.in 
to the brain , and (3) a sensonum or brain m which, on 
receiving these influences, changes occur which give rise 
to the phenomena of consciousness 

Nerves act, therefore, as conductors from the terminal 
organs to the brain. These terminal organs are specially 
fitted for the reception of specihc stimuli, such as the 
vibrations of the ether, which, when received by the 
retina induce a change which is transmitted to the 
br.rin, and gives rise to the sensation of light, or the con- 
densations and rarefactions of tne air which cause sound. 
But though specially fitted for these stimuli, the terminal 
oigans miy be affected m other ways Foi eximple, 
mechanical pressure on the retina produces a sensation of 
light, and many diseases affecting the auditory appvr.a- 
tus by compiession, cause agonising sensations of sound 
The nerves in connection with the sense organs are 
termed nerves of special sense, because they are supposed 
only to convey influences winch .are derived from the 
speci.tl terminal organs with which they are connected 
These ncives arc, however, themselves not affected only 
by the special stimulus which affects their respective ter- 
minal organ As is well known, the optic nerve is not 
affected by light — a fact easily demonstrated by Marriot’s 
experiment showing that the retina at the entrance of the 
optic nerve is insensible to light 

The nature of the specific change produced on the ter- 
minal Organs by the action of external stimuli has not 
hitherto been experimentally examined. Let us take the 
case of the eye Numerous hypotheses have been ad- 
vanced The action of light on the retina has been con- 
jectured to be a mere communication of vibrations, an 
intermittent motion of portions of the optic nerve, an 
electrical effect, a heating effect, or a photographic effect 
like that produced by light on a sensitive surface, but up 
to this time ihere has been no experiraent.il evidence in 
support of either of these views. 

The result of investigations made by Mr Dewar and 
Dr. McKendrick, of Edinburgh, communicated to the 
Royal Society of Edinburgh, has been to show that the 
specific effect of light on the retina and optic nerve is a 
change m the cltctro-motivc force of these organs They 
have been able to demonstrate this by the following 
arrangements —The eye of a frog rapidly killed by 
pithing IS dissected out of the orbit, so as to leave the 
sclerotic entirely free from muscle, and a portion of optic 
nerve intact This preparation is placed on the cushions 
of the well-known arrangement of Du Bois- Raymond for 
collecting electric currents from animal structures, con- 
sisting of two zinc tioughs, carefully .imalgamated on the 
inner surface, and containing pads of Swe iish filter-paper 
moistened with a solution of pure neutral sulphate of 
zmc. To protect the eye from the irritating action 
of the sulphate of zinc, thin films of sculptors’ 
clay, mixed with a weak solution of chloride of 
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•odmm, each worked out to a point, are placed on the 
pads of filter paper. From each of the troughs a wne 
passes to a key so as to enable the experimenter to stop 
the current at pleasuie, and from (hence the current 
passes to the galvanometer. They then l.iy the eye on a 
glass support between the cushions, and carefully adjust 
the clay-pomts so that the one touches the cornea and 
the other the transverse section of the optic nerve, or the 
one may touch the surface of the nerve and the other its 
transverse section On opening the key, a deflection of 
the galvanometer needle is at once obtained to the extent 
of about 600° of the galvanometer scale, placed at a 
distance from the mirror of the galvanometer of about 
26 inches. This deflection is a measure of the natural 
electro-motive force of the eye. The troughs are now 
covered over with an apparatus consisting of a double 
shell made of glass, and containing between the walls one 
inch of water so as to absorb all heat rays, and lastly i 
wooden box is placed over the whole, having a draw- 
shutter so as to enable the experimentei to admit light at 
pleasure. A gas flame is placed before the shutter The 
arrangement is now complete. Aftei obseiving that the 
deflection indicating the electro-motiic foicc in the daik 
IS const.int, the shulter is now withdiawn so as to .idmit 
light At that instant, that is, on the imp.icl of light, i 
change is perceived in the ekctro-motive foice T heic is 
at first an increase, then a diminution, and on the re- 
moval of light theie is .another increase of the electro 
motive force Occasionally, in consequence of the dying 
of the nene, there is only a slight increase, then a dimi- 
nution, but the rise on the removal of light is alway , 
constant. The amount of change in the clectro-motive 
force by the action of light is about 3 per cent of 
the total. There has been no difficulty m (kmonstr.atin.; 
the effect in the eyes of the following aninnls, .iftti 
removal from the body Keptths, Snake, .Imfi/nkd, 
Frog, To.id, Newt , /''is/ii's, Gold Fish, .Sm kleback, Kock- 
Img , Crustatea, Crab, Swimming Crab, Spider Ci.ih, 
Lobster, Hermit Cr.ib The greatest elfet t w is observed 
in the case of the lobster, in the eye of which Messrs 
Dewar and McKendrick found a modification in the elec 
tro-motive force by the action of light to the extent of about 
ten per cent With the eyes of birds and mammals they 
had great difficulty It is well known that in these .im- 
mals the great souice of nervous powei is an abuiuhia 
supply of healthy blood Without this, nervous action is 
soon arrested This law, of com se, holds good for the reti n i 
and optic nerve When, therefore, they removed the eye- 
ball with nerve attached, from the orbit of a cat or r.abhit 
recently killed, and placed it in connection with the cl.iy 
points, they found a large deflection which quickly 
diminished, but all sensitiveness to light disappeared 
within one or two minutes after the eye had been re- 
moved from the animal This fact of itself shows that 
what has been observed is a change depending on the 
vital sensibility of the parts. It was therefore necessary 
to perform the experiment on the living animal undci 
chloroform By so fixing the head th.at it could not move, 
and by removing tlie outer wall of the orbit so as to 
permit the clay points to be applied to the cornea and 
nerve, the same results have "been obtained in the case 
of the cat, rabbit, pigeon, and owl 

Without going into minute detail, which the space 
allowed for this short article will not admit of, the results 
of this inquiry have been as follows • — 

I That the specific effect of light on the eye is to 
change the electio-motive force of the retina and optic 
nerve. 

2. That this last applies to both the simple and to the 
compound eye. 

3. That the change is not at all proportional to the 
amount of light in lights of different intenf^ities, but to 
the logarithm of the quotient, thus agreeing with the 
psycho-physical law of Fechner. 


4. That those rays, such as the yellow, which appear to 
our consciousness to be the most luminous, affect the 
electro-motive force most, and that those, such as the 
violet, which are least luminous, affect it least 

5. That this change is essentially dependent on the 
retina, because if this structure is removed, while the 
other jStructure of the eye lives, though there is still an 
electro-motive force, there is no sensitiveness to light. 

6. That this change may be followed into the optic 
lobes. 

7 That the so-called psycho-physical lawofFechnerdocs 
not depend on consciousness or perception in the brain, 
but IS really dependent on the anatomical structure and 
physiological properties of the termm.al organ itself, inas- 
much as the same results as to the effect of light are 
obtained by the action of the ictina and nerve without 
the presence of br.iin 

The method of investigation pursued by Messrs. 
McKendrick and Dewar is .applicable to the other 
senses, and opens up a new field of physiological research 
Ihc specific action of sound, of the contact of substances 
with the terminal organs of taste, and of smell, may all 
be examined in the same mamiei , and we are in hopes 
of soon seeing icsults from such invest ig,itioiis. 


ON THE FERTILISATION OF FLOWERS BY 

INSECTS AND ON THE RECIPROCAL 

ADAPTATIONS OF BOTH 
II 

In what manner the htvi- and humbh-lha el/ain the 
h fluey of the flowirs 

T N the last number the use the bee makes of its complex 
sucking michinery, when omptjmg the deepest 
honey-tubes or spins accessible to it, w is st.alsd m de- 
t.ul , wc have now to show the different movements and 
positions the separate puts of the mouth tindeigo, when 
the bee is obtaining honey less dceplj placed, or when it 
IS .about to collect the pollen of flowers, or when it folds 
together the whole sucking .appar.itus into the cavity of 
the head m order to employ its jaws 01 to rest 

(2) In order to obtain the honey out of tubes 01 spurs of 
less depth the bee need not tum the c.irdincs forward, 
these remain at rest m thi ir backward position, the 
tongue rem.ains conscqucntlj embraced by the m ixill.e 
and labial palpi, and only the base of the tongue is alter- 
nately protruded and withdrawn, by which motion the 
terminal whorls of hairs are .alteinatcly immersed into 
the honey and withdiawn into the sucking-pipc 

(3) While the bee, in order to suck honey, flics 
fioin flowei to flower, it caiiies its sucking appar.itus 
stretched forward so as to be able to put it dirci tly into 
the opening of the honey-tube, but its tongue is perfectly 
enclosed between the labial palpi and the maxill.i' , the 
delicate whorls of hairs .ire protected by that from any 
injury they might receive^ when introduced into the 
flowers, and the terminal joints of the labial palpi are not 
prevented from serving as feel6rs Cgjisequcntly during 
the flying from flower to flower the base of the tongue is 
folded into the extremity of the tubular mentiim, the 
cardmes are turned backwards, whilst the lora can be 
directed downwards (Fig. 4), forwards (Fig. 2) or back- 
wards, in proportion as the bee is about to obtain the 
honey from shorter or longer tubes. 

(4) The parts of the mouth must be held in the very 
same position when the bee m ishcs to pierce tender cellular 
textures by means of the tips of its maxilLc It executes 
this sort of process, sometimes in order to obtain the fluids 
of juicy flowers which do not secrete nectar, as for 
instance Hyacinthus omutahs, Otihn mascnla, ntfluo 
and lattfoltn, sometimes m order to break open honey- 
tubes which are too deep to be emptied by the bee in the 
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regular way. Thus, for instance, Botnbui terr*strit,t 
having of all our humble-bees the shortest tongue, foreiUy 
opens the honey-tubes of AquiUgta, Trtfolmm pratense, 
Fedtculans sylvattca, and many other flowers ; sometimes 
by piercing the corolla by the tips of its maxilltc, some* 
times by &ting thi ough the corolla by means of its )awsy 
and then steals the honey bv guiding us proboscis into 
the honey tube through the self made opening. 

(5) When collecting the pollen of flowers the hive- and 
humble bees moisten, as is well known, the pollen with 
honey before stripping it off with the brushes of their feet 
from the anthers and amassing it on the outside of the pos- 
terior tibiae During this process the maxillas and the 
labium are commonly bent beneath the breast, as in 


obtained by their sucking-organs stretched forward ; hence 
it follows that hive-bees, humble-bees, and all the bees 
which are m the habit of moistenmg the pollen before 
collecting it, can never suck honey and collect poUen at 
the same time, but are obliged to perform alternately these 
two actions after having commenced with sucking honey, of 
which they are m need for moistening the pollen to be 
collected, whereas all the bees which collect the pollen 
without moistening it, as, for instance, the Andrena, 
Osmia, and Megachile, are often observed sucking honey 
and collecting pollen at the same time. 

(6) When the bee is about to employ its jaws, or when 
It wishes to rest, it rests the whole sucking apparatus 
in the hollow m the undcr-side of the head, by 



inaction, almost as shown in I'lgs s and 6, the jaws are 
opened, the labrum is raised, the opening of the mouth is 
brought near the pollen lo be collected, and a drop of 
honey is spit out upon this pollen , often also the bee 
before moistening the pollen with honey frees it while 
still enclosed in the anthers by chewing the anthers with 
Its jaws 

In quite a different manner I saw the hive-bec proceed 
when collecting the loose, dry pollen of Plantatro lancto- 
lata, so easily shaken out. IJy vehement movements of 
Us wings the bcc maintains itself, steadily humming, at 
the same place in the air, close before the anthers, 
the pollen which it is about lo collect , in tins posi- 
tion It has Us surking-apparatus stretched forward, but 
the tongue quite enclosed between the laminm and labial 
palpi, and spits out of the suckmg-pipe formed by these 
parts a drop of honey upon the anthers Then it grasps 
very hastily, with the brushes of its anterior legs, amongst 



the anthers, and strips off the moistened pollen from them, 
while the diy pollen of the neighbouring anthers a^so 
shaken out, is disseminated, forming a little cloud of dust. 
Consequently, also m this c.ase the bcc carries the base 
of Its longue folded into the mentum, and the cardincs 
turned backward, precisely in the same manner as when 
flying from flower to flower, or when piercing honey-lubes 
by the tips of the laminx 

Plantago lanceolata and other plants with equally loose, 
dry pollen, scattered by the wind, arc honeyless , on the 
other hand the pollen of all honey-flowers is collected by 
the hive- and humble-bees when holding their sucking 
organs retracted, whilst the honey of these flowers is 



effecting all the four foldings above described, and bends 
beneath the breast those parts which do not find any room 
in this excavation, viz , the tongue, and the labial palpi and 
laminx enclosing it, as shown in Figs 5 and 6 

Everyone who has observed in nature the activity of the 
hive- and humble-bees will be surprised by the ease with 
which the numerous movements just described are effected 
by them. Nevertheless, when sucking honey out of tubes 
or spurs, they experience a sensible loss of time by so 
repeatedly protruding and retracting the tongue This 
loss of time seems to be avoided by a very singular con- 
trivance lately discovered in some Brazilian bees by my 
brother, Fritz Muller In these bees all the rings of the 
terminal portion of the tongue, from the tip to the sheath, 
formed by the labial palpi and laminae, are provided, as 
shown in Fig 7, with whorls of narrow-stalked, broad 
scales instead of hairs, and these scales, lying closely upon 
one another, form together a tube around the prominent 



Flu 8 — Grad^iions bcivi/etn hairs and scales. 


portion of the tongue which probably enables the bea to 
suck the honey out of the longest flower-tubes accessible 
to It without needing to retract the tongue. 

The first scale-bearing rings within the sheath of the 
tongue, ofTering numerous gradations by which hairs and 
scales graduate into each other, as shown in Fig. 8, indi- 
cate precisely the degrees of variability by which natural 
selection arrived at the broad narrow-stalked scales 
clothing the prominent portion of the tongue. 

Hermann M(;ller 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

VIII. 

■pOR the next descending stage we must, I think, look 
among the Infusona, through some such genus as 
Chsetonotus or Ichthydium. Other forms of the Rota- 
toria, such for instance as Rattulus, and still more the 
very remarkable form discovered last year by Mr. Hud- 
son,t and described under the name of Pedalion 
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seem to lead to the Crustacea through the Nauplius form. 
Dr. Cobbold tells me that he regards the Gordii as the 
lowest of the Scolecida ; Mr. E. Ray Lankester considers 
some of the Turbellaria, such genera for instance as 
Mesostomum, Vortex, &c., to be the lowest of existing 
worms ; that is to say, if we exclude the parasitic groups. 
Haeckel J also regards the Turbellaria as forming the 
nearest approach to the Infusona The true worms 
seem, however, to constitute a separate branch of the 
animal kingdom. 

We may take the genus Prorhynchus,§ for instance, as 

* Cmtinued Irom p. \6n , 

t • On » N««r Kolifcr •' Monthly MtcfoscopKal yoMrual, Sept 1871 
I Generele Merphelogie V il, p Inu 1 t 

_ } Gegenbeur. Gnmd. d Vergleidh Anal p aio See alto Beitrage 
fig ' 


ar illustration of such a low type (Fig 59), which consists 
of a hollow cylindrical body 1 J to 1" ' long, containing a 
straight simple tube, the digestive organ. 

But however simple such creatures as these may be, there 
are others which are far less complex, far less diftjren- 
tuted ; which therefore on Mr. Darwin’s principles may 
be considered still more closely to represent the primeval 
ancestor from which these more highly developed types 
have been derived, and which, m spite of tneir great 
antiquity, in spite of, or perhaps in consequence of their 
simplicity, still matniain themselves almost unaltered 
Thus the form which Haeckel has described* under the 
name of Protamieba pnmtttva, PI 5, Fig i — 5, con- 
sists of an entirely homogeneous and structureless 
substance, which continually alters its form , putting out, 
and drawing in again, more or less elongated processes, 
and creeping about like a true Amoeba, from which, how- 
ever, Protamoeba differs m the absence of a nucleus It 
seems impossible to imagine anything simpler , indeed, as 
desenbed, it appears to be an illustration of properties 
without structure. It takes into itself any suitable particle 
with which It comes m contact, .absorbs that which is 
nutritious, and rejects the rest From time to time a 
constriction appears at the centre (PI 5, Fig 2), the form 
approximates more and more to that of an hour-glass 
(PI 5, Fig. 3), and at length the two halves separate, and 
each commences an independent existence (PI 5, Fig. 5). 

In the true Ameubas, on the contrary, we find a 
differentiation between the exterior and the interior the 
body being more or less distinctly divisible into an outer 
Layer and an innrr parenchym In the Amoebas, as in 
Protamoeba, multiplication takes place by self-division, 
.and nothing corresponding to sexual reproduction has 
jet been discovered. 

Somewhat more advanced, but yet of great simpli- 
city, IS ihePfotomyxa discovered by Haeckelt 

on dead shells of bpirula, where it appears as a minute 
' A orange speck, which shows well against the clear white 
v \ \ of the Spirula Examined with a micro-cope the 
\! I speck IS seen to be a spherical mass of orange-coloured, 
homogeneous, albuminous, matter, sunounded by a deh- 
cate, structureless, membrane (Pi 5, Fig 8) It is obvious 
from this description that these bodies closely resemble 
eggs, for which indeed Haeckel at first mistook them. 
Gradually however the yellow sphere broke itself up into 
smaller spherules (PI, 5, h ig 9), after which the containing 
membrane burst, and the separate spherules, losing 
their globular form, crept out as small Amoeba: (PI. 5, 
R’S 6), or amceboid bodies. These little bodies moved 
about, assimilated the minute particles of organic matter, 
y All n with which they came in contact, and gradually increased 
in size (PI. 5, Fig 7) with more or less rapidity according 
/- to the amount of nourishment they were able to obtain 

\ Q 4 threw out arms m various directions, and if 

divided each section maintained its individual existence. 
"Ai^v After a while their movements ceased, they contracted 
into a hall, and again secreted round themselves a clear 
Haeckel ^ Structureless envelope. 

This completes their life-history as observed by 
Haeckel, who found it easy to retain them in his glasses 
in perfect health, and who watched them closely It also 
coincides very closely with that of the Gregarina:, another 
group of singularly egg-hke organisms. 

As another illustration I may take the Mae^osphvta 
plmula, discovered by Haeckel on the coast of Norway. 

In oive stage of its existence (PI. 5, Fi^. to) it Is a 
minute mass of gelatinous matter, which continually alters 
Its form, moves about, feeds, and in fact behaves altogether 
like the Amoeba just described It does not however 
remain always m this condition After a while it contracts 
into a spherical form (PI 5, Fig ii), and seerttes round 
itself a structureless envelope, which, with the nucleus, 
gives it a very close resemblance to a minute egg. 


r MonocrapIiM ia Monerj 
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Gradually the nucleus divides itself, and the protoplasm 
also separates into two spherules (PI 5, Fig 12) ; these 
two subdivide into four (PI Si F'K- i3)> “"d so on (PL $, 
Fig 14), until at length thirty-two are present, compressed 
into a more or less polygonal form (PI. 5, Fig 15). Here 
this process ends. The separate spherules now begin to 
lose their smooth outline, lo throw out processes, and 
to show amoeboid movements like those of the crea- 
tures just described The processes or pseudopods grow 
gradually longer, thinner, and more pointed. Their move- 




ments become more active, until at length they take the 
form of cilia; The spherical Magosphocra, the upper sur- 
face of which has thus become covered with ciha;, now 
begins to rotate wiihm the cyst or envelope, which at 
length gives way and sets free the contained sphere, which 
then swims about freely in the water (Pi 5, Fig 16), thus 
closely resembling bynura, or one of the Volvocineae. 
After swimming about in this condition for a certain time 
the sphere bieaks up into the separate cells of whid it is 
composed (PI. 5, Fig. 17). As long as the individual cells 


I had remained together they had undergone no changes of 
form, but they now show considerable contractility, and 
I gradually alter their form, until they become undistinguish- 
able from true Amoebm ( PI S,Fig 18) Finally, according 
to Haeckel, these amceboid bodies, after living for a certain 
time in this condition, return to a state of rest, again con- 
tract into a spherical form, and secrete round themselves 
a structureless envelope. 

It may be said, and said truly, that the difference 
j between such beings as these and the Campodea, 

[ or 'tardigrade, is immense But if it be considered 
incredible that even during the long lapse of geo- 
logical time such great changes should have taken place 
I as arc implied in the belief tliat there is any genetic con- 
nection between insects and these lower groups, let us 
I consider what happens under our eyes in the develop- 
I ment of each one of these little cieatures, in the pro- 
verbi.illy short space of their individual life. 

I will take for instance the first stages, and for the sake 
of brevity only the first stages, of the life history of a 
Tardigrade * As shown m I'lg t>o, the egg is at first 
a lound body, with .1 clear ccntr.1l cell— the germinal 
: vesicle , it increases in sue, and aftei a while the yolk 
and the germinal vesicle divide into two (Fig. Oi), then 
again into four (Fig 62), and so on, just as we have seen 
to be the case in Magosphai.i. From the minute cells 
fP'i! 63) arising through this process of yolk-scgmenta- 
tion, the body of the Tardigrade is then built up. 

It IS true that among the Iiisecia generally, normal 
yolk-segmcntation does not occur, though tlie first stages 
of development m Platygaster, as hguied by Ganin 
(ante Figs ), closely lescmble those of the Tardigf.ida. 

1 hough 1 will not now attempt to point out the full 
bearing of these facts on the study of embi > ology generally, 
yet 1 cannot resist calling attention to the similarity of 
the development of Magosphicra with the fust stages of 
development of other animals, be c.iusc it appears to me 
to possess a significance, the importance of which it 
would be difficult to ovtr-estimale 

Among the Zoophytes Prof Allman thus describes t 
the process in Laoinedea, as representing the Ilydroids 
(PI. 6, Fig I, repicsentsthe youngegg) The first step 
obseivable m the scgmeniauon-process is the cleavage of 
the yolk mio two segments (I'l 6, I ig 2), immedi.itely 
followed by the cleavage of these into other two, so that 
the vitellus is now composed of four cleavage spheres 
(PI 6, Fig 3)” These spheies .again divide (PI 6, Fig. 
4] and subdivide, thus at length forming minute cells, of 
which, .as m the pievious cases, the body of the embryo 
is built up 

In PI 6, Figs S giepresent the corresponding stages in 
the development of a small parasitic worm— the Filaria 
tniittilni um- as given by Van Benedcn 1 '1 he first pro- 
cess IS that within the egg, which represents, so to say, 
the encysted condition of Magosphccra, , the yolk di- 
vides Itself into two balls (PI 6, h ig 6), then into four 
(IT 6, Fig 7), eight, and so on, the rells thus constituted 
finally forming the young worm I have myself observed 
the same stages m the eggs of the very remarkable and 
abnormal ^pharularia bomln if 

Among the tchinoderms M. Deib^s thus describes the 
first stages (PI. 6, Figs 10—13) the development of the 
egg of an F..chinus {Echinus enu/entus) — “Le jaune, 
commence a se segmenter, d’abord en deux, puis en quatre 
et ainsi de suite, chacune des nouvelles cellules se parta- 
geant 4 son tour en deux ”|1 Sars has observed the same 
thing in the staifish.^f 
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In the Rotatoria, as shown by Huxley in Lacmularia,* 
and by Williamson m Melicerta,+ the yolk is at first a 
single globular mass, the first changes which take place 
in It being as follows —“The central nucleus becomes 
drawn out and subdivides into two, this division being 
followed by a corresponding segmentation of the yolk 
The same process is repeated again and again, until at 
length the entire yolk is converted into a mass of minute 
cells.” Among the Crustacea the total segmentation of the 
yolk occcurs among the Copepoda, the Rhizocephala, and 
Cirripedia. Sars has described the same process in one of 
the nudibranchiate molluscat (Tritonia), Muller in Lnto- 
chocha,§ Haeckel in Ascidia, i| Lacaze Duthiers in Dcnta- 
lium.^ Figures 18 to 21, PI 6, are taken from Koren and 
Danielssen’s** memoir on the development of Purpura 
lapillus. 

Figs. 22-24 show the same stages m a fish (Amphioxus) 
as given by H.ieckel, and it is unnei.ess.ary to point o 
the great similarity 

Listly, figures 25 to 29, PI 6, are given by Dr Allen 
Thomson, tt as illustrating the fir->t st.igcs in the develop- 
ment of the vertebrata 

I might have given many other examples, but the above 
are probably sufficient, and show th.at the processes which 
constitute the lile-lusiory of the lowest organised beings, 


very closely resemble the first stages in the development 
ol more advanced gioups , that, as Allen Thomson has 
truly observed, tt “ the occurrence ol segmentation ana 
the regularity ol its phenomena arc so constant that we 
may rcgird it as one of the best established series ol facts 
in organic nature ” 

It IS true that yolk segmentation is not univcisal m the 
animal kingdom j that there are great groups in which 
the yolk does not divide m this manner, — perhaps owing to 
some difference in Us relation to the gLiminal vesicle, or 
perhaps because it has become one of these suppressed 
stages in emhryological development, many nstanccs of 
which might be given, not only in zoology, but, as I m ly 
state on the authority of Ur Hooker, m botany also. 


But however this may be, it is surely not uninteresting, 
nor without significance, to find that changes which con- 
stitute the life-history of the lowest creatures, form the 
initial stages even of the highest. 

Returning to the immediate subject of this work, 1 
have pointed out that many beetles and other insects 
are derived from larv.e closely resembling Campode.a, 
that other insects come from larvx more or less like 
Lindia, and it has been shown over and over again that 
in many circumstances the embryo of the more specia'ised 
forms resembles the full-grown representatives of lower 
types. I conclude, therefore, that the Insecta generally 
are descended from ancestors resembling the existing 
genus Cainpodea, and that these again have arisen from 
others belonging to a type rcpiesented more or less closely 
by the existing genus Lindia 

Of course it may be argued that these facts have not 
really the significance which they seem to me to possess. 
It mai be said that when Divine power created insects, 
they were created with these remarkable developmental 
processes, liy such arguments the conclusions of geolo- 
gists were long disputed When God made the locks, 
It was tersely said, he made the fossils in them No one, 
I suppose, would now be found to maintain such a theory, 
and 1 believe the time will come when it will be geneially 
admitted that the structure of the egg, and its develop- 
mental changes, teach us as truly the course of organic 


* Trans of the Microsc Soc of I.ondon, 1 
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development in ancient times, as the contents of rocks 
teach us the past history of the earth itsiU 

John Lubiock 


NOTES 

Sir CHA.RLES WHB\T«TOsa lus been elected a Foreign 
Associate of the French Academy of Sciences in place of the 
late IHron Liebig 

Mr Cole’s retirement from public service is now completed, 
and the Treasury have awarded him the full pension usually 
gianted to officers who have completed fifty years of public 
sirvice Although Mi Cole quits the South Kensington 
Muscam, he will continue to assist ii> pioinoting the diffusion 
ol Science and Art applied to productive industry as the Acting 
Commissioner forthc estate purchased out of the surplus funds 
of the Fxhibition of 1851. This estate at present comprehends the 
Iloiticultural Gardens, the buildings of the Annual International 
h vhtliitions, and the Royal Albert Hill Measures are m 
piogiess for forthwith commencing the National I'lainmg School 
fur Music A meeting of those interested 111 the rcsdnionial which 
itisf.roposed topicsentto Mr Cole, will be hel 1 in Willis's Rooms 
to morrow at 3 o’clock. Those who know best how much Mr. 
Cole has done for the encouragement and advance of Science, 
will, we are sure, be the most ready to tike part m this well- 
deserved testimony to the value of his services to the public 

Ai TER the alarming rumours that have recently found then 
way into the newspapers, it is a great relief to receive what 
appears to be really authentic news of the safety of Sir Samuel 
and l.ady Baker It appears, from the message received by the 
JUily /ele^a/ih, that they arrived at Khartoum on the 29th of 
June It IS stated that the party had been as far south as a 
place called Mosindi, near the chief village of Kamrasi, the 
Kmgof Unyoro, which would be in about l°45' N lit , and 
about 80 miles to the cast of the shores of the Albert Nyanza. 
Mere Sir Samuel is said to have been att.iclveil by a chief named 
Kibriki, and, on hts retreit, by a parly of slave hunteis He 
seems to have established another hgyplian station at a place 
called Fatiko, somewheie to the south of Gontlokoro. The 
story about the Albert Nyan/a and Lake Tanganyika being one, 
which forms part of the news published by the Daily Tetti^afih, 
IS certainly very startling news, and must at present be received 
with great caution, though the Tilegraf/h correspondent declares 
he received it rlirect from the lips of the Emancipator of Central 
Africa himself 

Mr Acheron Herbert’s Select Committee on the Wild 
Birds Protection Act has met three times, and examined a good 
many witnesses It would not be fair to take the report, 
pulilished in the Fie'd, of what passed at those meetings as 
strictly correct, but if it be at all true, the doubt, before ex- 
pressed m these pages (Nature, May i, 1873), s’* 1° “ny 
good resulting from the inquiry, can hardly be otherwise than 
justified. The questions put by the chairman indicate, ns far as 
we perceive, that he has a very hazy idea of the Bearings of the 
whole subject, and no one of the other members appears to have 
sufficient knowledge of any jiart of it to follow home by cross- 
examination any of the evidence offered in reply By many of 
the witnesses birds are regarded as divsible mto two groups— 
the ubuful and the noxious— a simple classification which will be 
amusing to naturalists Such witnesses also think that the 
destruction of the latter should be encouiagcd and the foimer 
protecteil — being quite innocent of the fact that no laws in the 
world wUl make most “uselul ” birds more numerous than they 
already are. It seems to us that the only way in which an 
inquiry of this kind could be satisfactorily conducted would be 
bj a Royal Commiss.on, n w’’ich the scientific clement, so 
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unhappily UcWng in'. a Parli.-imcnUi^ Committee, should be 
adequately represented The birds which Miller a perfectly 
picventiblc persecution to such an extent that their extermination 
may shortly be expected, appeal to be thought hardly worthy of 
the Committee’s consideualnm, though it was to save them that 
the British Association’s elfoits were chiefly directed 

The Highland .ami Agricultural Society of Scotland have 
taken a praiseworthy step m memorialising Government to do 
what IS unrloubteilly their duty to the countiy, appoint a Com- 
mission of competent scientific men to inquire into the causes 
of the cver-recui ring potato disease, a disease which is a national 
calamity. How far advanced is the American Government in 
matters concerning the national welfare is will shown hy the 
memorialists, and even Portugal is fai enough ahead of ns to 
appoint a Government Commission to inquire into the vmc- 

Tlli lixeciitive Committee of the Fund for erecting 
a memorial to the late John .Stuart Mill have resolved 
that a portion of the iiimls raised be devoted to erecting a bron/e 
statue of Mr Mill in some public situation m the City of West- 
minster, which he foi a time represented in Parlnament, tlie re- 
mainder to the foundation of Scholai ships, open to the compe- 
tition of candidates of liolh sexes, in Mental Science and Political 
Economy , subscribers to the fund being invited to say to which 
of these purposes they wish tlieir .subscriptions to be devoted 

Tut Council of University College, l.ondon, has determined 
to thiow open to women nt\( session aiiollier of its oidinary 
classes, that of jurisprudence, conducted hy Prof Sheldon Amos 

Wi me glad to see from a rirudat which has been sent us, 
and which we‘ would recommend to the attention of all teachers, 
and to all iiiteiested m scicnce-teaehmg 111 seiieiols, that the 
Chartirhouse .School of Seienee has met with signal success 
during the jiast, its first, session Theie is an excellent stalT of 
scientific lectiu ers, which we .ire glad to see is to he increased, the 
training is thorough and praetical, and a laige and well fitted che- 
mical l.iboratory, besides other st icntific apparatus, is to be added to 
the School The School is in eonnection with the S(,iciiee and 
Art Ucparlmcnt, and we hojie that during next session, which 
commences on Seplembe'r 20, the attcnd.iiite will be as satis- 
factoiy as during the jiast Attached to the circulai is a form to 
he filled up by intendi/qj students, and accompanying it is a well- 
drawn up time-table The fees aie rein irkably low 

Aa a meeting of the Council of the Koyal .School of Mines, 
held on Saturday, July 5, the following gentlemen received the 
diploma of Associate of the Royal School of Mines — Mining 
and metalluigical division— E Jackson, J. .\ Grillilhs, C Law 
Mining division- - A G. Phillips Metallurgical division — ^J. W 
Westmoiland, .S M Davies, J t Jefferson, II S Bell 
Geological division— G Smith The following Scholarships 
and Prues were also awarded —The two Roy,il Scholarships 
of 15/. each, for first year’s students, to Mr H Carter and Mr 
A. J Meere To second year’s students II K H the Duke of 
Cornwall's seholarshqi of Jo/, foi two years, to Air C Lloyd 
Morgan, and the Ivoyal Scholarship of 25/ to Mr S. A Hill. 
The Edward 1 orbes' medal and pri/e of books, for Katural 
History, to Mr G. Siiiitli. The De la Bcche medal and prue 
of books, for mining, to Mr. Edgar Jackson. 'Ihe Murchuon 
medal and pure of books, for geology, to Mr C Lloyd 
Morgan. 

Signor August o Righi, Demonstrator of Physics m tlie 
University of Bologna, has just published an elaborate memoir 
“On the Composition of Vibratory Motions ” Gambatm 
t Parme%^mm^ The memoir is of a high ordei, and 

is worthy the attention of all physicists specially interest^ in 
acoustics. The subject it mathematically treated, and is lilut- 
trated by twenty-one admirable plates. 


Mr. W Carrutheks has just issued his official Report for 
1872, of the Department of Botany in the British Museum. 
The additions to the Ilerbaiium during the year are spoken of as 
large and important, rendering more and more pressing the 
neceuity of increasing accommodation for the arranged 
Herbaria. The species included under several of the natural 
orders, both m the General and m the British Herbarium, have 
been entirely re-arranged duiing the year ; and much use hat 
been made of the Herbarium by botanists piepanng monographs 
for a number of diffcrcnl pubUealions. Numerous interesting 
additions have .also been made to the Stiuctural Series, both in 
the Fruit, the bossil, and the Geneial Collection 

We have received “ Lecture Extra, No 8 ” of the Nno York 
Tn/miii, containing twelve lectures by Prof Louis Ag.assi/, on 
various important subjects connected with animal life , besides a 
lectuie on “Vesligcs of Antiquity,” by Di. A Le Plongcon, 
“ The All of Dyeing,” by Prof Chandler, a long article on the 
Fossil Man of Mentone, and a detailed account of Prof Marsh's 
discoveries m the Rocky Mountains All these lectures and 
aitieles are eojiiously illustrated ami well punted, and the whole 
IS a marsellous pennyworth The Tii>ni>n deserves the gieatest 
praise for the important part allotted to science m its pro- 

In the just luihlishcd number of the Journal oj Anatomy and 
rhywlai;\ there is a valmaMe jiapci by Prof Rutherford, of 
King’s Lollcgc, on the cause of the retardation of the pulse 
which folloMs closuie of the nostiiU in the rabliit, in which he 
shows th.vt this letardation is not the direet eflectof leflex action, 
as previously supposed, but is due to the arrest of lespiration 
wh icli neetssai ily attciuis the blockage m the air passage , for 
the ictarilalion docs not commence diicetly the nostrils are 
elosi d, but IS delayed lor .about foiii seconds, and if the trachea 
IS kept open It does not occiu at all Ammonia ajiplitd to the 
nose produces similar etfeit, because the animal ceases to breathe 
foraiiiiii, as it closes the nostrils m older to jirevcnt the entrance 
of the iruiating fumes Prof. Rutherfoid tmds that after the 
\agi have been divided, the ariest of respiration does not cause 
the pulse to become slower, whieh is m favour of the supposition 
that the iclardation which noimally occurs is produced by the 
action ol ilie impmc blood on the eardio-inhibitory centres m 
the medulla oblongata 

'lilt Jomnal (>/ Holauy letords the death of two British 
botanists of reputation, Mr James Ward, of Richmond, York- 
shiie, one of the mos'' active and experienced botanists of the 
Noith of England, and Mi James Irvine, of Chelsea, who wrote 
a “London Hora” in 1838, and was one of the editors of the 
old 

A 1'i.ouAof Cheshire is shoitly to appear under the super- 
intendence of the lion J L Warren 

Wk have to record the following earthquakes this week — 
The Imperial Mc'toroiogical Observatory of Constantinople 
reports that on June 20 there were several smart shocks of earth- 
quake at B.sgdad at night, and again on the ,zist at noon A 
strong shotk of eaithqinke was felt at Alpago, Italy on July 3. 
A volcanic eruption, netompanied by dischaigts of hot cinders, 
is stated to have commenced at Farra The waters of the l.ake 
Santa Croce, a few miles south-east of Belluno, were boding. 
Three shocks of earthquake were felt at Buffalo, U S , on 
the mornmg of July 6, causing the buddings and shipping to 
rock. 

Tiil Synopsis of Laboratory Work in Practical Organic 
Chemistry at the Teachers’ Training Class at South Kensmgton 
for July, contains seventy practical problems m chemistry, wtth 
directions for their solution 

A GREAf International Exhibition is to be held at Phila- 
delphia in 1876. 
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In the WeMy Salt Lakt Tribune of June 7, a lecture u re- 
ported on the Sandwich Islands by Dr. Winslow, who resided 
there for several years The light in which he represents the 
natives of Hawaii to regard the death of Captain Cook will be 
new to many of oar readers “ The natives were astonished and 
distressed at their own barbarity, and they treated the remains 
of Cook as they did tho,e of their highest chiefs and as if he had | 
been a god They dissected the big bones from his legs and 
arms, as a mark of the highest honour they could confer on their 
own beloved dead They exposed the rest of his remains before 
their great idol in the temple, and sacrificed hogs and dogs to 
his memory and to appease the go is for his and their own sins 
His entrails had been placed carefully in a calabash and left 
aside, in ordei for burning in some subsequent ceremony, when 
a boy (an intelligent old man of some 75 or 80 years in 1845, 
with whom the Doctor had conversed), supposing them to be the 
entrails of a hog, cut off a piece and roasted it on coals and ate 
It. When the officers of the ships, in their subsequent inter- 
course with the natives to recover the remains of Captain Cook, 
earned that nothing was left of them but the big bones, which 
were delivered up to them, they fancied his , flesh had been de- 
voured by the savages, and a howl went up from the British 
public and the Christian world that the newly-discovered 
Hawaiians were natives and cannibals Such was not the ca se 
atfirst, and has never been the cxsc Their first experience with 
a Christian people was a bitter one, and the cup for them has 
been bitter from that lime to this I'he facts attending Captain 
Cook’s death, and the treatment of his remains, the Doctor re- 
ceived from the mouth of an honest old native named Keha, on 
the island of Maui, a cletr-mmded man, and one of the heredi- 
tary historians of the Kings or Chiefs '1 lie natives always re- 
gretted Cook’s death ” 

The German Arctic Navigation Society of Hamburg 
City has received a telegram from Tromsoe, dated July 6, 
according to which eighteen Norwegians who had passed the 
winter m Spitzbergcn, have been found dead by the society’ s 
schooner Tromsx, Captain Mick They have been buried by 
the latter’s direction. 

The latest novelty in literature is a farthing daily 
paper, in the shape of The Pt.nny-a IPeck County Daily 
Newspaper, a smgle copy of which may be li.id for a far- 
thing, but which, by a litlle arrangement, will be supplied to 
any subscriber for a penny a week 1 1 is mtendc 1 as an organ 
for sowing broadcast the principles of the Conscivative party, 
who, if they really have the welfare of then country at heart, 
ought to make use of this splendid opportunity for elevating the 
classes whom they want to inllaence, by serving up a daily 
modicum of useful knowledge methodically arranged, — 
Science 

W» have received from A. Ernst his careful paper on the 
Meteorology of the Caracas, based on three years’ observations 
by ScKor Agustua Avclcdo. 

The “ Transactions of the Royal SoeWty of Arts and Sciences 
of Mauritius" fur 1871, which has just reached us, shows that 
that body is in excellent working order, and is quite olive to the 
interests of Science m that hybrid colony, especially m the de- 
partment of Natural History. The curious mixture of Prench 
and English in the volume is significant of the history of the 
island and the mixed nationality of the colonists The longest, 
and one of the most valuable and mtere-stiiig papers in the 
volume, is Colonel Pike’s account (m English) of a visit he paid 
to the Seyclaelle Islands, containing important details on the 
natural history of this remote and liltle-known group.- , The So- 
ciety has been the means of successfully introducing into the 
Mauritius the cultivation of the silkworm, and an association hus 


been formed for the manufacture of textile fabrics from native 
plants, especially from the Agave. 

The “ Fourth Annual Report of the State Board of Health 
of Massachusetts," deserves the attention of all who are inte- 
rested in the public welfare so far as samt.ary matters arc con- 
cerned. Detailed reports on all subjects connected with public 
health are given, and some humiliating and curious revelations 
male as to adulteration of food and drink, which seems to be 
nearly as universal in Mas.achusetts as m our own enlightened 
■and very moral country , as is also ignorance of the 
use and preparation of food Rejiorts such as tiaese show 
how lamentable and wide-spread is ignorance of the science of 
living, and with what a host of adverse influences m the way of 
adulteration, bad drainage, and such like, civilised man is 
surrounded 

\Vk have received Memoirs, by Prof. Asa Gray, of the 
late Mr John Torrey and Mr W S Sulhvant, written for 
the American Academy of Arts and Sciences 

Part I of vol ix of “ I'he Journal of the Royal Agricnltural 
Society of Psiiglandand Wales, " eoiitains many statistics and papers 
of great value connected with the subject of Agriculture. Besides 
a variety of statistics as to gram, Cattle, Sheep, Pigs, Dairy 
Produce, Prices, &c , the Journal contains the following papers • 
On the Characters of Pure and Mixed Lmseed-Cakes, by Dr, 
Augustus Voeicker, F R S , Report of the Judges on the Trials 
of Portable Steam-Engines at Cardiff , Report of Experiments 
on the Growth of Barley foi Twenty Years m succession on the 
same Land, by J B Lawes, h R S , and J 11 Gilbert, F R S , 
Record of Rainfall at Rothamsted (pansh of llarpenden) and 
IHrpcnden Village, neat St Alban'e, Herts, m 1872 and the 19 
jireceding years ,1 Report on the Trade m Anunals, and its 
Influence on the spread of I'oot-and-Mouth and other Con- 
tagious or Infectious Diseases which aflect the Live Stock of the 
Farm, by II M Jenkins, FGS, Secretary of the Royal 
Agiicultural Society , Further Report by.the Judges on the 
Coni|>elition for Prizes for Plan» of l.abourers’ Cottages in con- 
nection with the Cardiff Meeting, 1872 , The Potato Disease, 
by William Carruthers, K R S , Consulting Bol anist to the 
Society , On Dodder, by W C arriUhers, F R S , Annual 
Report of the Consulting ( licmivt for 1S71 , Quarterly Report of 
the t.hemicnl Committee, December, 1872 , IJuarlcrly Report 
of the Principal of the Royal Veterinary College. 

1 HE death of Mr J A Goidon, Superintendent of the Crystal 
Palace Ganlcns, is announced Mr Gordon was m part trained 
under Sir Joseph Paxton, and was well known as a contributor 
to the CarJener's Magasitn 

Mr j L. Hadbkn, C I , super intended the electric light 
arrangements on the occasion of tlie late files at Constantinople 
for the Sultan’s accession '1 he next morning on awaking he 
found himself quite blind The medical men had hopes of his 
restoration to sight 

1 HE additions to the Zoological Society’s Gardens during the 
past week include a Kock-hopper Penguin (/’ut/yptes c/try\o 
coma), from the Falkland Islands, presented by Mr J M Dean , 
a tuberculatci Lizard {Iguana tubeiculata), from the West 
Indies, presented by Mr J B Spence , a Greater Sulphur- 
crested Cockatoo {Cacaiua ^alcnta),hom Audralia, presented by 
Mr R Dean, four black nccketl Swans {Cy^uus ntgneolhs) 
hatched an the Gardens , a Vcusex {Castor canaJenus), lorn ’» 
the Gardens , two crimsoti-f.iced Waxbills (/’rtenz /«ei'i''n), from 
Africa ; a Tawny Eagle ( ii/iula nanuoulcs), pui chased , a black- 
tailed Antelope {Nanotiagus wgiuau loins), an Ariel Toucan 
{Ramphaslot artel), and a West India Rail {Aiamidts Cayett- 
nensis), depoMted. 
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ON THE GERM THEORY OF PUTREFACTION 
~AND OTHER FERMENTATIVE CHANGES* 

A FTER some introductory remarks referring to the various 
other theories which had been entertained on this subject, 
vis., the oxygen theory, the theory of spontaneous generation, 
and that of chemical ferments, the author stated that the re- 
searches of Pasteur had long since made him a convert to the 
germ theory, which attnbutes the alteration experienced l)y 
exposed organic substances to the development within them of 
minute organisms sponging, like larger hung beings, from 
parents like themselves , and that this belief had been since con- 
tinually strengthened by the results of the antiseptic system of 
treatment m surgery, which he had founded on that theory as a 
basis. 

But his attention hod been afresh directed to the subject about 
a year and a half ago by a remarkable p.aper by Dr Burdon- 
Sanderson,t in which experiments were recorded, leading to the 
conclusion that Bacteria, unlike the spores of fungi, are depnved 
of vitality by mere desiccation at a moderate temperature, so that 
while a drop of water from ordinary sources or the contact of a 
moist surface is sure to lead to Bacteric development and conse- 
quent putrefaction in an organic substance susceptible of that 
change, the access of dust from exposure to the atmosphere in- 
duce* merely the growth of fungi and comparatively insignificant 
chemical alteration. 

If this were true it would be needless to provide an antiseptic 
atmosphere in carrying out the antiseptic system of treatment , 
and all that would be requisite in the performance of a surgical 
operation would be to have the skin of the part about to be 
operated on treated once for all with an efficient antiseptic, 
wnile the hands of the surgeon and his assistanis and also the 
instruments were similarly purified , a dressing being afterwards 
used to guard against the subsequent access of septic material 
Thus the use of the spray might be dispensed with, and no 
one would rejoice more than hiinscit in getting ml of that com- 
plication 

Such being the practical imrortancc of the conclusion referred 
to, be determined to subject it to a searching experimental 

The material fiist cmjiloyed was unne, not boiled, as 
it had commonly been in previous investigations, but ob- 
tained, by a very simple antiseptic process, perfectly un- 
contammaied in its natural condition, m which it proved 
a far more favourable nidus for the development gf or- 
ganisms than m the boiled state, as indeed might have been 
anticipated, since it contains unaltered the complicated organic 
substance termed the mucus, whuh has been sometimes regarded 
os a chemical ferment of urine Ncveriheless, when a wine-glass, 
together with a small porcelain evaporating dish, to serve as a 
cover, had been heated, like the vessels used by Dr Sanderson, 
far above the boilmg-point of water, and allowed to cool (a pro- 
cess conveniently designated by the term " heated ”), and after- 
wards charged with the unlioiled unne, and placed under a glass 
shade ns an additional protection against dust, it was found that 
the fluid remained free from organic development or puticfactive 
change for months, till at .last it dried up into a saline mass 
On the other hand, if a glass so charged was exposed to the air 
by removing the shade and cover for a while, organisms appeared 
in It of various kinds, and among the rest, in several instances. 
Bacteria. Thus u was shown on the one hand that Bacteria 
might anse fiom atmospheric exposure, and on the other band 
that a porcelain cover and glass shade afforded ab-olute security 
•gainst the introduction of organisms from wiihoiil If, there- 
fore, the exposure of such a glass for a limited period chanced to 
lead to the introduction of any one organism unmixed n ilh others, 
the opportunity was afforded of studying the behaviour of that 
organism, either in the same medium for a protracted jieriod or 
in other media m similar glasses, inoculated by means of a heated 
pipette or glass rod. For it was found as a matter of experience 
that exposure for the few seconds or fractions of a second necessary 
for performing the inoculation or withdrawing a lillle fluid forex- 
ammaticn did not involve any considerable risk of accidental 
contamination. 

Early in the investigation it was ascertained that the putre- 
faction ot urine might take place without the occurrence of 
Bacteria, in presence of minute granules in irregular groups, in 
* Abstract of a communication made to the Royal Ssciety of Eduibnrgb, 
Apnl 7, 1*73, by Prof Joseph Lister, K R S 
t See rjth Report of the Medical Officer of the Privy Council 


such numbers as to make the liquid milky, their otganio 
nature being clearly proved by fissiparous generation observed to 
lake place in them, though in a different manner from that 
which IS seen in Bacteria To this form of organism the name 
“Granuligcra” has been provisionally applied. 

In one of the experiments related, two drops of water from 
I the tap having been added to a glass of Pasteur’s solution, the 
result was not in the first instance the general opalescence due 
to Bacteria m a liquid, but a deposit which proved to be a 
minute filamentous fungus producing abundant spores (comdia) 
on Its branches These spores after separation often produced 
young plants like their parents , but there were also seen in 
abundance precisely similar spores multiplying by pullulation 
like a 'I orula (to retain the old use of the name as applicable to 
organisms like the yeast plant) * And there were also present 
multitudes of moreslciider filaments which were seen to biealc 
up into Bacteria, while m several instances these filamenis were 
observed springing from spores undistinguishable from those of 
the fungus 

The view that some filamentous fungi may give origin to both 
toruloid and Bactecic forms was so 111 afterwards confirmed by 
another experiment + A “ heated ” wine-glass was taken into 
the open air during a drizzling rain, and the cover being lifted, 
some rain-drops were allowed to fall into it, after which nn- 
contaminated urine was introduced The result was the pro- 
duction of a pullulating delicate Turula, totally different 
from the yeast plant , forming a granular deposit on 
the side- of the glass, and an abundant scum, both in the 
urine and also in Basteur’s solution on repeated inocula- 
tions Portions of both liquids containing this organism having 
been set aside under circumstances jici muting only very slow 
evaporaiion, they were examined again eight moni hs laler, when 
a dehctie fi amentous fungus was lound in both, beating eonidia 
resembling the cells of me ToruU, while similar spores were 
seen multiplying by pullulation, and some of the buds were m a 
sleiider fiirin un iistinguishable in eluracter from the B,iLteria 
whieh in the ta-e of the unne were observed swimming m the 

ll((Uld 

An organism which in the first instance was ob<ervcd for 
weeks together growing as a mere forula having thus, as it 
appeared," developed in'o a filamentous fungus, after remaining 
fur rnoiiihs in the same soluli in, hopes were excited that a 
corn sprmUing observ.ation iniglil be nude with legnid to the 
I yeasi-plaiil, and (his le<f to a caieful examination ot a low white 
mould, relcmlile to the genus Uidmm, which w.is observed m a 
glass of I’asieur’s suluiiuii to which yeast had been added several 
weeks jiieviously. 1 he hope was disappointed, but some inter- 
esting flits Were elicited for the fungus w is found to v.try 
remirkulily accorilmg to the quality of the medium in which it 
grew, having sometiines the aspec of an Oidium with friicil- 
fymg filaments, somciimesa purely filamentous structure, some- 
times a luoseiy-jianted grow h prmiiicing abundant oval spores 
dcstilule of nuclei, and often jiulluhiting like a lorula, and 
lastly a purely turufoid form of an entirely different aspect, com- 
jHjsed of spherical nucleated cells, cccurnng m unne, and 
operaliiigas a powerful putrefactive feimcnt upon that fluid Yet 
totally dissimilar as thcdiffeient forms of tins fungus might ap- 
jicar, their identity was demonstrated by obseiving with the 
microstope the actual growth of one from another when trans- 
ferred to a new medium on a slide of thick glass cxeavated round 
a central island, so as to provide a sulheient supply of oxygen 
to Iasi the growing fungus for a long period. '1 he sln’e and lls 
thill covering glass were healed between metallic plates to diffuse 
the heat and jirevrnt cracking of the glass, so arranged as to 
guarrl against the eiitiance of dust during cooling, and all instru- 
ments, such as forceps and needles, employed in the sutisequent 
manipulations, w-cre “heated” before being used, the thm covering 
glass lieiiig luted down with melted paraffm applied with a hot steel 
pen “ Glass gardens ” of this construction stocked with various 
organisms m various media proved extremely useful means of 
investigation, Samples of the organism introduced were sketched 
with camera lucida immediately after introduction, and their 
subsequent development observed with perfect precision In 
this way, in the ease of the Uidium, spherical nucleated cells of 

• Tb* toruloid puHulsiljon of spores of some minule filamentom fungi had 
been previoubly ofasurved by^Ue^^Uary -Vi-r “ Morphologic und Physiologii 

t d'liig view has been expressed by various other authors, but has been 
hitherto incapable of demousiration in consequence of the uncertainty 
whether things which seem to grow from one organism may not be merely 
the result of the acculental presenoe of others. 
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the toruloH form of the organism were observed to sprout into 
beautiful filamentous funji, and these agiin, as the fl ad b*caine 
vitiated by ihe growing fungus, were found to reproduce as 
conirtia the spherical torulmd cells. | 

Among other media inoculated with this t)idium was a solution 
of albumen obtained by treating a fresh-Uid egg with a solution I 
of carbolic acid, to destroy any organisms adhering to the shell, 
and then breaking it with carholised fingers into a ^“heated” 
vessel containing water that had been boded and allowed to cool 
protected from dust, the solution being afterwards cleared by 
passing it through a boiled filter m a “heated” funnel with 
“ heated ” cover. This fluid had remained during the half-year 
which had since elapsed, free from putrefaction or any other 
change, except where organisms had been introduced, although 
the air had free access to It , * a fict which indicates pretty 
clearly that the putrefaction of eggs, which has been regarded as 
a stumbling block in the way of the germ theory, must somehow 
or other lie brought about by the penetration of ferments through 
the shell and meinbrane This, indeed, becomes intelligible 
^ougli if we admit that Bacteria may be formed from fungi, and 
remember how the filaments ofsome parasitic fungi perforate the 
epidermis of leaves + In a glass of this albuminous flunl the 
Oidium grew very slowly and feebly, but Its development was 
accompanied by a remarkable alteration m the lii|uid, which, in 
the course 0^ six weeks, changed from the co'ourless purity of 
spring water to the dark brown, alm'at black, appear.incc of 
porter Yet tlie dark brown ligiiul remained perfectly free from 
sme I, proving, wlut the auihor hul long suspected as the result 
of experience in antiseptic siugerv, that an al mminous fluid 
may undergo fermentauun with 0 lourless prixlucts 

Anoiher experiment given in full detail w.is performed with milk 
upon the same principle as those with urme an i albumen, in 
the hope of tcmoving another stumbling-block m the path of 
the germ theory For, according to the high authority of l’.as- 
teur, milk forms an exception to organic liquids tn general, m the 
circumstance that a greater elevation of temperature than the 
boiling-point of water is required to kill Bacteria contained m 
It $ But the advocates of the theory of spontaneous generation 
reply that any Bicteria present would be ceriainly kdleil by 
bolting, and therefore Che subsequent appearance of living Bac- 
teria m the boiled milk in Pasteur’s experimems is proof of their 
spontaneous evolution front the chemical constituents of Che 
liquid. If, however, by the use of antiseptic means, milk could 
be obtained tinconCammaCed from Che cow, there being no orga- 
nisms to kill, boiling might be dispensed with, and the nmk, 
like the unboiled urine, should remain free from organic develop- 
ment or fermentative change, if kept protected in “ heated ” 
vessels Accordingly, five flasks with glass caps, and six test- 
tubes with wider test-tubes to cover them, having been healed, 
and allowed to coni under glass shades m the stable where the 
experiment was performed, the udder and adjacent skin of a 
cow were well washed with a strong watery solution of carbolic 
acid, which was also applied with a small syringe to the outlets 
of the milk ducts, the teat being held m the finger and thumb 
to prevent the entrance of the solution into the udder, and 
a milkman with his sleeves tucked up, and his hands and arms 
washed with the antiseptic lotion, was directed to milk into the 
glasses as their covers were successively raised. The cow did 
not give milk at all freely, and a considerable time was occupied 
in charging the flasks, but the small quantity requireii for each 
test-tube was got by a single squirt from the teat, with almost 
momentaiv exposure Yet not only in all the flasks but in all 
but one of the test-tubes organisms madq their appearance In 
one of the test-tubes, however, the unboiled milk had hitherto 
(for a quarter of a year) remained entirely unaltered. One such 
success was as clear evidence against the hypothesis of sponta- 
neous evolution of organisms as if all the glasses bad remained 
free from them, and their occurrence in the other ten proved a 
most fortunate circumstance For no two of them were alike in 
the organisms they contained, and in several instances there was 
apparently only some one species unmixed with others, so that 
the opportunity was afforded of studying various different orga- 
numslas modified by other media, and as regards any fermenta- 
tive influence which they might exert upon those media. Among 
the organisms in the milk glasses were Bacteria of different 
species, to judge from their size and other appearances, as well 
* Dr Burdon-Sandersoa had previously preserved unboiled while of egi; 
TOcbMged for six months in a " heated '■ tube contauung jut, bcnneucally 

t See Da Bary, op cit., page si 6 
I Sea Annalet de Chlnue ot da Physique, iMi, p So 


as numernus kinds of fungi j and when they were introduced 
into a series of glasses of the albuminous liquid before described. 
It was found that while some of the fungi grew 11 it others re- 
fusctl to do so, and while Bacteria obtainei by ail ling a drop of 
water to urine throve m the albuminous fluid, n .t one of lour 
moculations of Bacteria from four milk glasses was followed by 
any result Thus was alfordetl, it is believed, for the first tune, 
divtinct physiological proof of real differences among Bacteria 
But what was still more unexpected was the fact that when the 
inrxtalation was practised m a scries of glasses of unne, two of 
the Bacteria refused to grow even in that liquid, which had been 
previously regariled as a peculiarly favourable nidus for Bacteric 
development This fact, besides serving still more clearly to 
differentiate the various species of Bacleria, suggested a possible 
explanation of the failure of experiments with milk in the hands 
of others For if organisms thrive in milk which cannot grow 
in urine at all, milk must be a more difficult fluid to work with 
in experiments which aim at excluding organic development. 
Hence it seemed worth while to try again the effect of boiling 
milk, but in doing so to adopt more rigoious precautions 
against the entrance of organic germs There could be 
liitle , doubt that the organisms which appeared in the various 
milk glasses of the experiment above related entered during 
the cooling, which though it took place just as in the success- 
ful experiments with urine, led to failure tin the case of 
the mitk, partly from Ihe favourable nature of that; liquid for 
O' game development, and partly no doubt from the atmosphere 
of the stable being much more loaded with organic germs than 
that of the author s study The new precautions adopted were 
III the main these I'he small wine glasses (liq'ieur g asses) into 
which the fluid was to be decanted wcie covered, together with 
their glass cap-, while still very hot, with cotton wool secured 
by line iron wire tied tightly round below the cap, so as effec- 
tually to filter the air that entered during cooling, after which 
the cotton was carefully removed and the glass placed under a 
small glass shade on a separate piece of plate glass For heat- 
ing the flask in which the milk was to be boiled a very high 
temperature was rcqm-ite to ensure destruction of all life m Che 
considerable volume of air which it contained ; and this was 
arranged for by bmdiag asbestos with wire round the junction of 
the neck of the flask and the glass cap, and then roasting the 
flask over a large Bunsen’s burner. The asbestos, which proved 
as good a filter as coiton wool, was removed after cooling, and 
the cap being lifted, a long “ heated ” funnel was passed quickly 
into the flask and the milk poured m through it after wrapping 
a piece of carholised rag round the funnel and neck of the flask 
to exclude septic dust scrupulous care being taken to avoid 
touching the neck of the flask with the moist end of the funnel 
as It was withdrawn By this means security was obtainerl 
against the presence of any living organism inside the flask 
excc( 5 t in the fluid al the bottom of the vessel. The cap was 
then re-applied and carholised cotton wool tied over it to hlter 
regurgitant air during the boiling The necessity for the air- 
filtcr was made very manifest during ebullition from the great 
tendency of mUk to froth, involving the necessity of frequently 
lemoving the flame, fresh air entering on every such occasion : 
another peculiarity of milk which served farther to explain the 
failure of previous experiments. But the efficiency of the means 
employed was shown by the appearance of the flask as exhibited 
to the Society. For although seven weeks had passed since it 
was filled, the milk was seen to be perfectly fluid and with no 
appearance of alteration. 

All trouble occasioned by frothing. Involving constant watch- 
ing to prevent the froth from wetting the cotton, was afterwards 
avoided Iw acting on the suggestion of Mr Godlee, of University 
College, London, who happened to be assisting the author at the 
tune, and immersing the flask in boiling water above the level of 
the liquid, instead of applying the flame duectly This method 
had the farther advantage of avoiding any risk of “ burning ” the 
milk, and algo any loss by evaporation. A second flask “ heated ” 
and charged with milk like the other and similarly covered with 
cotton wool, was kept in this way at 212" F for an hour, an^ 
after coohug, its contents were decanted off into twelve ‘ heated 
liqueur glasses, and in these it had remained during the seven 
weeks that had since passed perfectly free from change except 
when organisiashiul been intentionally introduced. To illustrate 
this the auihor drank, before the Society, the contents of one of 
the nninoculated glasses, which proved perfectly sweet and 

** 7 fwas a cmious circumstance that on the morning following 
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the night on which the liqneur glasses were thus charged with 
boiled milk, the author received from Dr Roberts of Manches- 
ter, a copy of hU paper describing how he had got over all the 
difficulties, as regards milk, by a difterent and veiy simple me- 
thod.* But beautiful as Dr Roberts’s method was, and perfectly 
conclusive against the theory of spontanet^ evolution, it would 
not have answered the author's purpose, as it was essential for 
his investigations that the liquid should be decanted from the 
flask into the liqueur-glasses The decanting was effected by 
means of a “ heated" syphon, with special precautions against the 
entrance of living organisms, as was fully explained to the 
Society 

The same plan of “heating” the vessels and decanting was after- 
wards followed with turnip infusion and with urine , and m proof 
of the security of the method, flasks containing the residual stock 
of these fluids after decanting into twelve glasses from each nearly 
SIX weeks before, were shown to the Society quite unchanged 
And as further evutence of the trustworthuieas of the s)rstem pur- 
sed, It was mentioned that out of six senes of wme-glasses with 
about twelve m each series, containing albuminous fluid, urine (tn 
two series), Pasteur’s solution, boiled milk and turnip infusion, 
although portions of the contfcnts had been often removed for m- 
reitigation or inociilatnn, only two instances were known to 
hare occurred in which any organism (a filamentous fungus) had 
made its appearance which had not liecn arranged for either by 
inoculation or prolonged exposure. 

(Tt) be contuiMed.) 


SCIENTIFIC SERIALS 


Ocean JJifiniayi for July is a very interesting number The 
first article, on the “Voyage of the /Wtixi,” accompanied by 
SIX small maps, shows that notwithstanding the disastrous results 
of Captain Hall’s venture, it proves more strongly than ever 
that a well-equipped Arctic expedition, taking the route of 
bmith's Sound, would be attended with resuils of the highest 
value "In the present day,” the writer concludes, “when 
the true methods of exploring are well known, and men of 
science have clearly enumerated the important problems that 
will be solved, and the numerous valuable results that will be 
(tefived boa the labours of aa Arctic hxpetlition, the reasons 
for despatching one have acquired tenfold force ’’ This is 
followed by a long and] extremely valuable awl interesting 
account of “Personal Experiences of Venomous Reptiles and 
Insects m South America,” by Mr Richard Spruce, who has 
spent fifteen years in Equatorial Africa for the purpose of 
investigating the natural history of that region. 1 he author’s 
account of h» experiences gives a vivid idea of the many riangers 
and trials to which devotees of science are exposed, m their 
endeavours to arid to the sum of human knowledge We would 
strongly recommend Mr. Spruce’s interesting article to all who 
take an interest m the subject, on which, our readers m»y 
rameaaber, there was recently some coriespondence in Natorb, 
11 H (liglioh contributes two very valuable letters from 
l>r Beccan on his explontions in I’lpuasia, which are likely to 
be attended with very important results Other pajicrs in Chu 
number are “ On Settlements on the Gold Coast,” with a map ; 
a paper on Khiva, by Rev G P Badger, consisting of a catena 
of extracts from several eminent Arabic writers , the " Foot- 
paths of London,” a sort of popular geological lecture, by 
Mr H. P Malet , and the second part of Prof H Mohnv 
article 00 the Meteorological Institute of Norway 


ffuJlettH di In Soru’h' de Gumaphu, May The firit article 
in tins journal is by M Charles Maunoir, on the work of the 
French tjeographicaf Society, and the Process of the Geogra- 
phical Science! during the year 1872. — Mr. W Huber contri- 
butes an interesting paper on the telegraphic network of the 

§ lobe, with a map showing at a glance how much has aheady been 
one m this way to annihilate distance, and how much remains 
to be done to complete this important work — This is followed 
by the conclusion of M Balansa's paper on New Caledonia, the 
present instalment treating specially of the Loyalty Islands — M. 
Edouard Sayons gives on abstract of the contents of M. Hun- 
falvy’s very interesting work on the Finnish Provinces of the 
Baltic , the work 11 published in Hungarian, and is an account 
of the author’s explorations in the diitricts mentioned in the 
year 1870. 

* See N-ATuim. Feb *0, 1*75 


SOCIETIES AND ACADEMIES 

Royal Society, June 19 — “On a newly discovered extinct 
Mammal from Patagonia (IlomaUdothertum CunningAanu),” by 
William Henry; Flower, F.R.S , Hunterian Professor of Com- 
parative Anatomy, and Conservator of the Museum of the Royal 
College of Surgeons 

Tic author describes the complete adult dentition of a 
new genus of Mammal, founded on remains discovered by 
Dr Robert O Cunningham in deposits of uncertam age, on the 
banks of the River Gallejos, South Fatogums. The ammal 
appears to have possessed the complete typical number of teeth, 
i.e twenty-two above and below, arranged m an unbioken 
series, and of nearly even height, and presenting a remarkabla 
gr-adual tiansition in characters in both jaws, from the first m- 
cisor to the last molar The molars more clearly resemble those 
of the genus R/uttMont than any other known mammal , and, 
judging by the general characters of the teeth alone, the animal 
would appear lo have been a very generalised type of Pcrissow 
dactyle Ungulate, allied through llyracodon (a North-American 
Miocene form) to Khmocero^, also more remotely to Aiacrau- 
chema, and, though still more remotely, to the aberrant Nccodon 
and Toxiidnn Ihe generic name JIi»nalodi>thinum was sug- 
gested for this form by Prof Huxley in his Prcsidenual Address 
to the (geological Society m 1870, 

“The Diurnal Vanations of the Wind and Barometric Pres- 
sure at Bombay,” by F. C hambers Communicated by Charles 
Chambers, F R S , Director of the Colaba Observatory, 
Bombay 

The object of this paper is to bring to notice a remarkable 
relation that has been found to exist between the diurnal varia- 
tions of the wind and the baromttcr at Bombay 

The observations made use of are the records of a Robinson’s 
anemograph during the first three years of us performance, vi*. 
from June 1867 to May 1870, and the corresponding hourly 
oliscrvations of the barometer and the dry- and wet-bulb ther- 
mometer, made at the Government Observatory, Bombay 

'I he mean results for each hour of the day during the whole 
period, and the mean diurnal relations of each element are tabu- 
lated and grapliically represented by figures The diumal 
variation of the wind ts then investigated, the most influential 
part of which is attributed to the land- and sea-breezes which 
blow from E .S E and W N W , and are shown to follow 
mainly the same law of progression as the temperature of the 
air, thus affording confirmatoiy evidence of the truth of Hadley’s 
theory of the trade-winds as applied to land- and sea-breezes, 

.Some peculiarities of the curve representing the land- and sea- 
breezes are then pointed out, and these the writer concludes are 
due to the superposition of another distinct variation having two 
maxima and two minima in the twenty-four hours like the baro- 
meter vaiialion , and he supports his views by a reference to the 
variation of the east components of the wind m the months 
of July and Augnst, when the land- and sea-bree/es have almost 
disappeared This is found to exhibit a decided dou/de period. 
'1 he niinh components of the land- and sca-brrezes are then ap- 
proximately eliminated from the north components of the whole 
variation, and the variation which then remains exhibits a very 
decided double period in this direction also I'hese variations 
with double perioils are regarded as indicative of the existence of 
a double diurnal variation in the general movements of the at- 
roosohere Upon this hypothesis typical diurnal variations of the 
wind are deduced for north and south low latitudes , that for 
north latitudes exhibiting a double diumal iight-handcd rotation, 
ami that for south latitudes a double diurnal left-handed rotation, 
and from these the diurnal variation of the barometer is de- 
duced. 

The movements of the wind-vane at Bombay are then 
analysed, and the writer concludes that the greater part of the 
excess of “ direct ” over " retrograde ” rotation of the vane at 
Bombay is due to the dtumal vanatton of the wind. 

Extracts are given from observations made at St Helena, 
Toronto, and Falmouth, showing the character of the diurnal 
wuid-vanations at those places, and their greater or less agree- 
ment with the deduced typical carves The writer maintains 
that these vanations afford independently a possible, if not a 
probable explawuion of that movement of the air which Dovd 
had called the “ Law of Gyration , ” and in conclusion he points 
to the extent of ihtir applicabthty m deduans weather pnAiai- 
bUities, and to the mcthM of liiniiMiiig storms;. 
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A postscript js added, giving the mean diurnal variation of the 
wind at Sandwick Manse, Orkney, and pointing out its general 
conformity with the results deduced from the Bombay wind- 
observations 

“On the Mathematical Kspression of Observations of Com- 
plev Periodical Phenomena, and on Planetary Inflaence on the 
Earth’s Magnetism,’’ by Charles Chambers, FRS and 
F Chambers 

“ Observations of the Currents and Undercurrents of the 
Dardanelles and Bosphorus, made by Commander J I, Wharton, 
of H M Surveying Ship Stuarwater, between the months of 
June and October, 1R72 ’’ From a Report of that Ofliccr to 
the Ilydrographei o( the Admiralty. Communicated by 
Admiral Richards, C B , V.P R S ^ 

Geological Society, Juno 25 — Joseph Prestwich, FRS, 
vice-president, in the chair Ihe following cummuniLations 
were read r — “On si\ Lake basins in Argyllshire,” by his Cr.icc 
the Duke of Argyll, FRS, president The .author icfcrred to 
the part ascribed to glacial action m the formation of lake-basms, 
and described Ihe basins of six lakes in Argyllshire, ihe charac- 
ters presented by which seemed to him inconsistent with their 
having Viccn excavated hy ice Among these lakes were I ocli 
Fyno, 1-och Awt, Loch Lcckan, and the Dim Loch — “Descrip- 
tion of the Skull of a dentigerous Bird ((WurtA'/kvKJr 
Owen), from the Uindon clay of Sheppty,’’ by Prof Richard 
Owen, f R S The specimen described by the author consisted 
of the bram-case, with the basal portion of both laws The 
author desciibcd in detail the struclure and relations of the 
various bones composing this skull, which is rendered especially 
remarkable by the deiUiculation of Ihe alveolar margins of the 
jaws, to which its generic appellation refers The denticula- 
tion>, which are intrinsic parts of the bone be iring them, arc of 
two sires — the smaller ones about half a line in length, tile 
larger ones from two to three lines The batter are sejiarated by 
several ol the smaller dcnlieUs All the denticles are of a 
triangular or compressed come il form, the larger ones lesembliiig 
lamaries Sections of the denticles show under the mieroseope 
the unmistakable characters of avian bone 1 he length of tin 
skull behind the frouto-n.asal sutuie is 2 inches 15 lines , and 
from the proportions of the fragment of the upjicr inaiuliblc pre- 
served, the author concluded that the total length of the per- 
fect skull could not be less than between 5 and 6 mehes 
The fossil seems to approach most neirly to the Ana- 
tidiB, m the neir allies of which, the Goosanders and Mer- 
gansers, the beak is furnished with strong pointed dentieii- 
lations. In these, however, the tootli-like jiroeesses belong to 
the homy bill only, and the author stated that the production of 
the alveolar margin into bony teeth is peculiar, so far as lu 
knows, to Odontoptayx He concluded, from the consideration 
of all Its characters, “that Od}iilophi yf was a worin-bloodcil, 
feathered biped, with wings , and further, that it w.as web-footed 
and a fish eater, and that in the catching of its slippery prey it 
was assisted by this pterosauroid armature of its jaws ” In con- 
clusion, the author indicated the characters separating OJontople- 
tyx from the Cietaceous fossil skull lately described by Prof O 
L Marsh, and which he affirms to have small, similai teeth im- 
planted 111 distinct sockets — “ Contribution to the Anatomy ol 
Hypstlophodon Poxu, an Account of recently aeijuired Remains of 
this Dinosaur,” by J W Hulkc, F R S. The author communi- 
cated details of its dentition, the form of its mandible, and that ol 
the cones of the shoulder and fore limb, and of the haunch andhind 
limb, hitherto impericctly or quite unknown. 'J he resemblance 
to Isuanodon is greatei than had been supposed, but the generic 
distinctness of IPyp^tlophodon holds good — “On the Glacial 
Phenomena of the ‘Long Island,’ or Outer Hebrides,” I., by 
Tames ^Getkie, F R.S.E , of H M Geological Survey of Scot- 
land The author commenced by describing the physical features 
of Lewis, which he stated to be broken and mountainous in tlie 
south, whilst the north might be described as a great peat moss 
rising gradually to a height of about 400 ft , but with the rock 
breaking through here and there, and sometimes reaching a 
higher devation. The north-east and north-west coasts are com- 
paratively unbroken, but south of Aird Laimisheader in the 
west and Stornoway in the east, many inlets run fhr into the 
country. The island contains a great number of lakes of various 
sizes, which are most abundant in the southern mountain tract 
and in the undulating ground at its base. The greater part of 
Lewis consists of gneiss, the only other rocks met with being 

C ite and red sandstone,, and conglomerate of Cambrian age. 
stratification of the gneissic rocks u generalljr well mark^ , 


llie prevalent strike is N K and S.W with S t dip, generally 
at a high angle. The author described m considenlile detail the 
traces of glaciation observed in the lower norlliern part of Lewis, 
and mferred from his obsei rations that the ice passed from sea 
to sea across the whole breadth of this disli ict, iiid thai it not 
only did not eomc from the mounlamous tract to the south, but 
must have been of aufficient thickness to keep on its course 
towards tlie north-west undisturbed by the pressure of the gl.icier 
m isses which musi at the same time have filled the glens and 
v.illeys of that mounUiii icgioii After describing the charac- 
ters presented by the liottom hill in the northern jiart of Lewis, 
the author proceeded to notice those of the lakes, some of which 
tiend north-east and south west, while those of the mountain 
dibirict follow no particular direction The lake-basins of the 
first senes he regarded as formed at Ihe same time and by the 
same agency as the roJtes mviih>iiiik\ and other m,arks of glacial 
action , they arc Imc rock-basms or hollows between parallel 
hiiiks wholly of till, or of till and rock 1 he N F, and is W. 
I ikes coincide m direction precisely with the strike of the gneiss , 
anil the author explained their origin by the deposition of till by 
llie laiid-ice in jsassmg ovei the escarpments of the gneiss facing 
tlie north-west 'I he hikes ol the moimtam district are regarded 
hy this author as all producefl by glacial erosion The author 
considered that the ice which jiassed met the northern part of 

I ewis fould only have come from the mam land Referring to 
iIk glaciation of Raasiy, he showed that the ice sheet which 
elfcclcd it must have had in the Inner Sound a depth of at least 
2, 700 ft , and taking this as a|)proximately the thickness of the 
,•) di .s'/iri'C, which (lowed into tlie Minch, which is only be- 
tween 50 and 60 fiithnins iii depth, no part of this ice could 
hue floated, and the mass must haic passed on over the sea- 
botlom just as if it had been a land surface Ice coming from 
Suiherland roust have jircvented tlie flow of the Ross-shire ice 
through the Minch into the North Atlantic, and forced it ovei 
the low northein part of Ixwis , and the height to which Lewis 

II IS been glaci Ued SCI ms lo show that the gnat ice-slnct con- 
timicd Its jirogrcss until it reached the tdgo of the 100 fathom 
pi.rtcau, 40 or 52 miles tieyond the Outer 1 Icbridcs, and then gave 
oil Us icebcrgsin the dccji wati i» ol the .\tlantic — “Notes 011 the 
i.latial Phenomena of the IKbiidcs,” by J fi Campbell, !• O S. 

I licauthorslatcd that, on the whole, he w.as inclined to think that 
llie last glacial period w.as maimc, .and that heavy lee 
came m fiom the ocean, the local conditions being like those 
of Labrailor The author regarded most of the l.ikc-hasmi of 
Ihe Hebrides as formed by icc ulion, and considered that the 
lie by which those islands we're glaciated came from Green- 
land -“On Fossil (orals Iroin the F.ocene F'ormationJ 
of the West Indies,” by Prof P Martin Duncan, F R S. 
the sjiecimens were collected from limestone and coral 
( onglumcratcs, avhich are coveicd by, and last upon volcanic 
./i/vu and cjectmenla in the island of St Bartholomew The 
determination of the forms of the associated Mollusca and Lchi- 
iiodermata permit the follow’ing deposits being placed on a gene- 
rd gcologie.al hori/on -the limestone and conglomerate of SU 
Baitholomew, the dark shales beneath the Miocene of Jamaica, 
the beds of San Fernando, Truudad These were [irobably 
contemporaneous with the Java deiiosits, the Focenc of the llala 
ch.1111, the great reefs ol the Lastel (nombcrto district, the reefs 
of (Jberberg m steiermark, and the Oligocene of Western 
F urope. The aflimties <ind identities ot the fossil forms with 
those of contemporaneous reefs 111 Asia and Kurope, and the 
limitation of tlie species of the existing Caribbean coral fauna, 
point out the correctness of the views put forth by is 1’ Wood- 
ward, Garrick Moore, and the author, concerning the upheaval 
of the isthmus of Panama after the tcrmmaliuii of the Miocene 
period. — “ Note on the Ligmte-deposit of L.al Lai, Victoria, 
Australia,” by R Etheridge, jun , F G S The lignite is almost 
entirely comjxised of lemains of coniferous plants not now exist- 
ing in Victoria , and the author considi. red that it is nearly of the 
same age as the lignite deposit of Mornstm’s Diggings, which 
has been regarded as Miocene 

Entomological Society, July 7 —Henry T. .Stamton, vice- 
president, in the chair Mr Weir exhibited specimens of 
Agrottra nimorahs, taken near Lewes.— Mr MeLachlan 
exhibited a remarkable instance of hennaiihroditism in n speci- 
men of n fly Tone of the ^y,ph,d,e) taken at Black Park - 
Mr Ttovey Blackmorc exhibui d spevimens ol a gall found on 
oaks neat Tangier, which were taken possession of lor a habita- 
tion by a apemes of ant teutMans, 01iv.)--Mr 

WilUam Pryor exhibited some fine species of Lepidopteva from 
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China. — Sir S. S Saunders communicated a paper ** On the 
habits and economy of certain Hymenopterous Insects which •j 
nidificate in briars , and their parasites " The insects Were 
exhibited at the last meeting, and Sir Sydney Saunders further 
exhibited a specimen of a A’afhi^/osra, v^Kh he had suflbcWed i 
with cyanide of potassumi, whilst asleep,' showing the rentaidc* ‘ 
able position of the insect during repose, as described m the 
paper — Mr. Butlef communica'led a list of the species of 
CaleoiitJis, with description of a new species m the British 
Museum, 

ruii.ADEi.Pin\ 

American Philosophical Society, March y.-rHector 
Orr made a communication on the microscopic slide of Mr. 
Holman. — Dr. I^iler exhibited a modification of apparatus 
for showing the vibration of molecules in light— “jProf. J B. 
Lesley presented a map of the subterranean portions of the 
collieries of Wilkesbarre, Pennsylvania —Prof P E. Chase read 
a paper on Planetaxis, the relation of the rotation of the sun and 
interior asteroids to the sun spot period, and on the relative 
velocities of light and gravity. 

March 21 — Piof P E Chase pointed out the precise acord- 
ance of the wave-length of the I' raunhofer !• line with the wave- 
length of the F note in the 26th musical octave The» other 
Fraunhofer lines also correspond very closely with the musical 
notes which are designated by corresponding letters. ,,If this 
accordance indicates that the luminiferous lelber is a matenal 
medium, it appears that Winneckc’s estimate of the sun’s dis- 
tance is the most accuiate of those that have been based on 
astronomical observations — Prof Peisifor Fraser exhilnted an 
apparatus for the belter manipulation of the lime light — Mr 
Holman exhibited a slide for the microscope, designed for the 
better observation of substances suspended in fluids, cs|K:ciaUy 
the different corpuscles of the blood. The slide contained two 
concavities on us face, which were connected by a groove, and 
covered liy a Ihm jilate of glass It was highly sensitive to 
changes of temperature — A resolution was adopted recom- 
mending the jiassage of a bill by the Legislature of Pennsylvania, 
inaugurating a new Geological Survey of the .State 

April 4 — Prof P. F Chase showed that, by making the dif- 
ferences symmetrical at each extremity of the planetary senes, 
the supposed failure of Bode’s law m the case of Neptune was 
only apparent, and that it gave the rule a higher generality He 
also gave two new planetary series, based, like his modification 
of Bode’s law, on laws of oscillation If the mean distance of 
Neptune he divided by succe.S'ive powers of the ratio of a cir- 
cumference to Its diameter, the points of division will fall m 
alternate planetary orbiis, Saturn, Asteroid, Kaith, Mercury 
The last term of tins first ser es brings us to the orbital axis of 
the centres of gravity of the sun and Jupiter 1 he second series 
IS in regular harmonic progression '1 aking Jupiter’s peiihclion 
distance as the unit, 

i, h h h I’l. A. I's. 

respectively drsignale orbital positions of Mars, Earth, Venus, 

?, Mercury’s aphelion, Mercury’s mean, Mercury’s ))erihehon. 
baturn, Uianiis, and Neptune aie also in harmonic progression 
be>ond Jupiter If we express this spheral harmony by musical 
interv.sls, they are generally such as to produce chords between 
any two adjacent planetary positions. But where quarter tones 
occur, the discordant vibrations seem to have bioken up or 
disturbed the tendencies to planetary aggregations, thus aiding m 
produung the astcroidal belt, giving Mars and Mercury their 
diminutive masses and great cccentiicity, and oblitcrxiing the 
theoretical |>lancl between Mercury and Venus — Pro) W C 
Kerr, State Geologist of North Carolina, communicated a paper 
on Topography of the Earth’s surface, as affected by the rotation 
oil Its axis He pointed out that the iivers of southern and 
eastern North Carolina flowed towards the ocean m a south- 
easterly direction, and tliat their south-western banks are elevated 
and bluffy, while the north-eastern descend very gradually 
to the water They flow through, yielding matenals of the 
cretaceous and ternary formations, and have apparently under- 
gone change of location, in the course of which they have ex- 
cavated their south-western banks — Prof Kerr exhibited some 
mathematical reasons why this change might have been effected 

by the eaith's rotation — Pref. E D. Cope read a paper on the 
flat-clawed carnivora of Wyoming 1 his group embraced two 
genera, Maony x Cope, and SynopIoHunum Cope, which bore 
some resemblance m dentition XoHyainodon. In both the claws 

were broad, flat, and fissured atmve, and without projecting 

endlnous insertion below, and hence little prehensile use. In 


JUesonyai the astragalus has two distal facets ; m Synoplothermm 
> the scaphoid and lunar bones were distinct The genera were 
j thought to be of aquatic habiL 

' Academy of Sciences, June 30 — M dc Quatrefages, presi- 
dent, in the chair — During the meeting the Academy proceeded 
to elect a Foreign Associate in the place of the late Baron Liebig 
.Sir Charles Wheatstone obtained 43 votes, M d’Omalius 
d’Halloy, 2 , Sir C Wheatstone was therefore declared duly 
elected —The following papers were read —Reflexions on La- 
grange’s memoir on the problem of three bodies, by M. J. A. 
Serret — A comparison of the refraction indices of several 
isomeric compound ethers, by MM Pierre and Pachot The 
authors have found tbe-e indices sensibly the same when calcu- 
lated for temperatures equally distant from the respective boiling 
points of the bodies in question — On the analytical theory of 
the satellites of Jupiter, by M Souillart — Rescarotics on the 
reflexion of solar heat at the surface of Lake Leman, by M. L. 
Dufour - On the transplantation of the marrow of bones m 
sub-penosteum amputations, by M Feli/et — New obseivations 
concerning llie presence of magnesium round the entiie disc of 
the sun, by M Tacchini — On the want of agreement between 
the old theory of the thrust {pousset.) of earth and experiment, 
by M. J Curie This was a paiier dealing w ith foriilicatlon — 
Note on magnetism, by M J M Gaugaiii — On the cooling and 
freezing of alcoholic liquids and wines, by M. Melsens — On 
the decom|>osition of metallic carbonates by heat, by M L 
Joulm —On the calculus of the moments of inertia of molecules, 
liy M G Hmrichs — On the production of glycerin starting from 
piopylene, by MM I'liedel and .Silva —On a glycerin of the 
aromatic series, by M E Grimaux —On the estimation of 
sugar by Barreswil’s method, by M Loi^eau — Erythioohcnic 
acid, new icaction of phenol and aniline, by M Jacqucmin —On 
crystalliM'd mercurous iodide, by M, P Yvim — A summary of 
the state of silk culture in 1873, by M E. Gucrm-McneviUe. 
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THE PA y OF SCIENTIFIC MEN 
'T''HERE arc a good many points of interest attaching 
-I to the Parliamentary paper referring to the pay of 
the officers of the British Museum, which, thanks to 
Lord George Hamilton, has been issued during this 
week 

It shows in a striking manner what the Government 
thinks of Science and its votaries , nor is this all it 
shows in a not less striking manner how it behoves men 
of Science, if they consider that there should be a career 
for Science at all, to at once take some action, in order 
that their real claims may be conceded. Mr Lowe, in de- 
fending not long ago the high rate of pay of Treasury 
clerks, who “ begin ” at 250/ a year and rise quickly to 
1,200/. {if they are unfortunate enough not to get a staff 
appointment with much higher pay, long before they 
would, in the ordinary course of promotion, reach the 
senior class), stated that what was principally wanted at 
the Treasury, over and above the ordinary qualities of a 
clerk, was a certain “ freemasonry,” which was best got at 
the public schools. For this ‘ freemasonry" Mr. Lowe is 
willing to pay 150/ a year over and above the 100/ which 
IS the usual commencing pay of a junior cleik m the other 
Crown offices 

Perhaps it is too much to say that this " Fiecmasonry ’’ 
IS required in the British Museum But there is cer- 
tainly something required in the case of the scientific 
appointments there, of as special a character , and that is 
a knowledge of Science. 

What then does Mr Lowe do to secure this specialty ? 
He gives the man of Science who enter, the Museum the 
magnificent sum of 90/ per annum on entrance, with the 
still more magnificent — but, unfortunately, very distant — 
profpect of attaining an income of 600/ So that — 
Public School Freemasonry . Scientific Attammeats 250/ 90/ 

This state of things h.-is recently been brought home to 
the Trustees by petitions from all grades in the Museum, 
and a sub-committee of the Trustees has rcpoited 
that, "owing to the insufficiency of the salaries, the 
slowness of their progressive rise, and the lowness of 
their maximum, the trustees are losing, and will continue 
to lose, their best men ” 

As a result of this report, in which we consider that 
higher ground might have been taken, the Trustees have 
proposed a new scale to the Treasury, the only fault of 
which IS that — with the exception of the case of principal 
Librarian, who is not a specialist, who has no special 
work to do which could not be done by the keepers acting j 
in turn as Dean, and who already has just double the salary 
of the most highly-paid keeper — it is far too modest. As 
the Eat/y News has well put it, a maximum ol 500/ 
is "certamly not a too lavish position for a man who 
must be a scholar and linguist, an archaeologist, natu- 
alist, or chemist, and must m most cases be already in 
middle life.” 

The men upon whose heads, hands, reputation, and 
work the success and fame of the Museum depend, are 
No. 194— Vot. vin. 


th? jkeepers, whose pay, even as revised, is a mere pit- 
tance for such service as they render. 

Altogether, the eventual total increased annual expendi- 
ture would amount to 5,700/ a year— the pay of one 
political or legsd placeman, who has properly employed 
his Freemasonry ” 

*9 Here is the Treasury "teply ■ — 

“ Treasury Chambers, March 28, 1873 
"My Lords and Gentlemen, — The Lords Commissioners 
of Her Majesty’s Treasury have had before them two 
letters from Mr. Winter Jones, dated the 4th instant, 
submitting recommendations for the grant of met ease of 
salaiy to the principal Librarian and Secretary, and to 
varum other officers of your establishment, and they 
desire me to say that, alter giving their most careful 
consideration to all the statements put before them, they 
regret that they would not feel warranted in acceding 
to any alteration in the present scale of salaries. 

“ I have. &c 

(Signed) " Wii i iam Law " 

We trust that some determined stand will be made by 
the Trustees — among whom is the Right Hon. Robert 
Lov’e— against this monstrous letter ; and we trust also 
that some general protest will be made by men of Science 
and Culture generally against this latest valuation of 
these acquirements by the Government 
The man of Science serves his country as well as the 
politician, the lawyer, the soldier, or the sailor, although 
peihaps his claims are not stated in so blatant a manner, 
nor are at present so generally acknowledged, whether they 
will be m the future must to a large extent depend upon 
men of Science themselves but whetherthis be conceded 
or not, surely in a country where the State remuneration 
for services performed is extraordinarily high in the upper 
appointments, our scientific chiefs in the public service 
should at all events receive the means of a decent liveli- 
hood, and such men as arc eniployed in the British 
Museum, many of whom have world-wide reputations, 
sliould at least be tre.itcd as well as Government clerks. 

Surely this is not to ask too much t Nay, U is already 
conceded by the Government m many departments 
where special scientific knowledge is required of no 
higher order than that which is so shabbily treated in the 
one Institution of which we have the greatest reason to be 

THE "POLARIS ” ARCTIC EXPEDITION 
\^E have just received the printed Report, pre- 
sented to the President of the United States 
by the naval authorities, of the result of their exa- 
mination of those of the ciew of the Polaris, who, in 
October last, were severed from that ship, and drifted on 
an ice-floe from about 80" north latitude during the whole 
of the winter until, 600 miles south from theu- starting- 
point, they were picked up on April 30, of this year, by 
the Tigress off the coast of Labrador. The Report fur- 
nishes material for one more of those thrilling narratives 
of Arctic adventure, which will be the delight of the boy- 
hood of all generations, and which, commencing m the 
lOlh century with that of Bjorne the Norseman, have 
been accumulating m increasing proportion, and will 
never fail 4o be added to until not a shred of mystery re- 
mains to unravel within the Arctic circle. The advocates 
of Arctic exploration by way of Smith's Sound, needed 
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only the narrative furnished in this Report, to render their 
arguments invincible. 

The Polarts, an ordinary wooden vessel, left 
London, Connecticut, on July 1871, well furnished with 
provisions, but otherwise ill fitted for an Arctic expe- 
dition, under the command of Captain Hall, an en- 
thusiastic explorer, who firmly believed he was “ born tK 
discover the pole,” but apparently deficient in the firmness 
and decision necessary to manage a crew amid the trials of 
an Arctic winter ; the officers and crew, moreover, seem 
to have been collected at haph-' rard, and were by no 
means well assorted. The second in command, Captain 
Uuddmgton, who has now the command of the Polarts, 
ought never to have been tal'cn on such an expfdition, 
and, even though the most lon'cnt construction be put 
upon his conduct, is deserving of the severest reprehen- 
sion. After a delay of a wt ek at St John’s, Newfound- 
land, the Point li sailed for the West Coast of Greenland, 
and after calling at several places on that coast, arrivqj| 
at Disco, which she left on August 17. After calling at 
the settlements of Upcrnavik and Tessiusak, the latter in 
73° 24' north lat , the Pol art \ commenced her exploring 
work in earnest, leaving Tessius.ik on the 24th August. 
Hitherto there had been no difficulty whatever m navi- 
gation, nor was the vessel destined to meet with any ob- 
struction until passing through Smith’s Sound and Ken- 
nedy Channel, she reached 82“ j6' N lat , a point far 
)^ond the limits of previous navigation. This she 4 id 
on August 30, within a week after leaving Tessiusak. 
Al^ypakmg unsuccessful efforts to find a way through 
the rice. Captain Hall resolved to return and take up 
winter quarters, which he did on September 3, in a 
small sheltered co\ e or ben 1 of the coast m what 
he called Polaris Day, the “ Open Polar Sea ” of Kmc, 
where the ship was protected by a stranded iceberg— 
Providence Berg. This was in 81" 38 N. lat , 6r 44' 
W. long Had the vessel been specially built for Arctic 
exploration, it appears to us that Captain Hall by good 
management could have pushed even farther north before 
requiring to return to winter-quarters • as it is this is one 
of the most wonderful and successful Arctic cruises on 
Record, considering the di'tancc accomplished in less 
than a week so far wiihin the ice-bound region. It affords 
the strongest ground for hope that with a vessel specially 
fitted for ice-navigation, a skilful captain may ere long 
complete the 8° that remain to be traversed before the 
North Pole be brought within the sphere of the known. 

From Polaris Bay on October 10 Captain Hall left the 
accompanied by Mr Chester, first mate, and Hans 
the Esquimaux with two sledges and fourteen dogs. In the 
progress of the journey he discovered, as appears by his 
despatch, a river, a lake, and a large inlet. The latter, 
in latitude 81“ 57' north, he named "Newman’s Bay,” 
calling its northern point “ Cape Brevoort,” and the 
southern one " Sumner Headland.” 

Captain Hall, it appears, had hoped, when he left the 
^’J^laris on this Journey, to advance northward at least a 
' Mndred miles ; but after having gone about fifty he was 
compelled, by the condition of the shore and of the ice, 
and by the state of the climate, to return and await the 
approach of spring for another attempt. He reached the 
ship on October 24, apparently in his usual fine health, 
was attacked the same day with sickness, and, taking 


to his bed, the next day was found to be seriously ilL 
Aftei rallying once or twice he died on November 8, and 
was buried on the shore. The commissioners who ex- 
amined the crew reach the unanimous conclusion that the 
death of Captain Hall resulted naturally from disease, 
without fault on the part of anyone. After this sad 
event, the command of the expedition devolved upon 
Capta n Buddington, who expressly declared, according 
to the evidence, that he had no inclin.ition and no in- 
tention to pursue discovery further , he determined to 
make his way south to the United States as soon as the 
ice would permit During the winter little was done, and 
on August 12, 1872, the Polaris began to move south- 
wards On the i6th of August the ship was made fast to a 
latge floe of ice in the latitude of Ro® 2' north, and longi- 
tude about 68° west, and while still fast to this floe drifted 
south through .Smith’s Sound nearly to Northumberland 
Island. On the night of the 1 5th of October, 1 872, m 
about latitude 79° 35' north, during .1 violent gale of wind 
and snow, the ship was suddenly beset by a tremendous 
pressure of ico, which was driven against her from the 
southward and forced under her, pressing her up out of 
the water, and by successive and violent shocks finally 
throwing her over on her beam-ends In the words of 
the Report,— 

Captain Buddington directed the provisions, stores, and 
materials which had been put in readiness on deck, to be 
thrown over on the ice, and ordered half the crew upon the 
ice to carry them upon a thicker part to the tum- 
morks, where they would be comparatively sic He 
also sent .ill the Esquimaux, with then kyaks, out of the 
ship, and lowered the two rem.iming boats upon the floe. 
While so eng.iged, in the darkness of an Arctic night, m 
the midst of a fierce gale and driving snow-storm, the 
hawsers of the Polattt failed to hold her, and she broke 
adrift from the floe, and m a few minutes was out of sight 
of the party who were at that moment busily at work on 
the ice. 

[ From October 15, 1872, until April 20, 1873, when 
they were picked up in latitude about 59° north, these 
nineteen men, women, and children remained through the 
whole of the dark and dreary winter upon the ice In 
their first endcMvoiirs to reach the land, they occupied for 
a time different pieces of floating ice, but, forced finally 
to abandon all hope in this direction, they rested at last 
upon the floe upon which the Polarts had made fast. 

At the time of their separation from the Polarts every 
one belonging to the expedition was in good health. She 
had plenty of provisions, but not much co.al — probably 
about enough to last through the winter. She was last 
seen, apparently at anchor, under Northumberland Island, 
where it is most likely she remained for winter-quarters. 

Mr. Robeson has already given preparatory orders to 
the United States steamer now at New York, to 

proceed, at the earliest practicable moment, to Disco, and 
if possible to Upernavilt, for the purpose of carrying for- 
ward the necessary coal and supplies, communicating 
with the authorities of Greenland, obtaining information, 
and, if practicable, sending forward some word of en- 
couragement to those on board the Polaris This last 
will most likely be impossible, but an attempt will be 
made. 

It is also proposed to fit out at once an expedition of 
i relief, to be sent to Northumberland Island, where the 
Polaris was last seen, in the Tigrsss, about 300 torn 
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burden, built and fitted to contend with the ice, and the 
same ship by which the nineteen persons were rescued. 

The foilowing, m the wjjrds of the Report are a brief 
summary of some of the scientific results of the ill- 
managed expedition — 

While the records of the astronomical, meteorolo- 
gical, magnetic, tidal, and other physical depart- 
ments of the exploration appear to have been cx- 
trciiielv full, and the obscrv.itions in each appear to 
have been conducted accoiding to approved methods, 
the col'ections 'of natural history are shown to 
have been not less extensive, the store-rooms of the 
/Wrtt/f being filled with skin, and skeletons of niu,k- 
oxin, bears, and other mammals , diflTerent species of 
buds and their eggs rumerous marine imerlebnta , 
plants, both recent and fossil, mineials, &c Not the 
least interesting of thcbc collect, ons are specimens o( 
driftwood picked upon or near the shores of Newman’s 
and Polaris Bajs, among which Mr Mejei thought he 
recognised distinctly the walnut, the ash, and the pine 
Among the numerous facts that appear to be shown by 
the testimony elicited on the examination, we may men- 
tion as one of much intcK't that the dip of the needle 
amounted to 45", and its deviation to 96°, being les, than 
at Port Foulke and RensscLicr Harbour, .is given by Dr 
Kano and Dr Hays Auroras were fiequent, but by no 
means brilliant, gencially quite light, and consistingsome- 
times of one an h and sometimes of several Streamers 
were quite rare Shooting-stars were <0 eonctantly seen that, 
although no special shower was observed, it was scarcely 
possible evci to look at the star-ht sky without noticing 
them in one diiection or another. The rise and fall of 
the tides were carefully obseivt d, the average being about 
five and a half (eet. The greatest depth of water noticed 
was about too fathoms. 1 he existence of a constant cur- 
rent southward was noted by the expedition, its rapidity 
varying with the season and locality The winter tempe- 
rature was found to be much milder than was expected, 
the minimum being 58“ in January, although Mai eh 
proved to be the coldest montn. 

The prevailing winds were from the north-east, although 
there were occasionally violent tempests from the south- 
west. Light winds were noticed, however, (roin all points 
of the compass. Ram was occdsionally observed, only on 
the lend, however, the precipitation presenting itself our 
the ice in the form of snow During the summer the 
ertiie extent of both low lands and elevations are bate of 
both snow and ice, excepting patches here and there m 
the shape of the rocks. I he soil, dining this period, was 
covered wuh a more or less dense vegetation of moss, 
with which several arctic plants were interspersed, some 
of them of considei.ible beauty, but entirely without 
scent, and many small willows scarcely re.aching the 
dignity of shrubs. The rocks noticed were of a schistose 
or slaty nature, and in some instances contained fossil 
plants, specimens of which were collected. Distinct 
evidence of former glaciers were seen in localities now 
bate of ice, these indications consisting in the occurience 
of terminal ai d lateral moraines 

Animal life was found to abound, musk-oxen being 
shot at intervals throughout the winter. 

Wolves, also bears, foxes, lemmings, and other mam- 
mals, were repeatedly observed. Geese, ducks, and other 
water-fowls, including plover and other wadmg-birds. 
abounded during the summer, although the species of 
land-birds were comparatively few, including, however, 
at might have been expected, large numbers of ptarmigan 
or snpw-partrtdge. No fith were seen, although tW net 
and line were frequently callpd into play m the (dtempt 
to obtain them. The waters, however, were found filled 
to an extraordinary degree with marine invertebrata, in- 
cluding jelly-fish and shrimps. Seals are very abundant 
Numerous Insects were observed, also, especially tcveral 


species of butterflies, specimens of which were collected ; 
also, flics and bees and insects of like character. 

The geographical results of the expedition, of which 
the accompanying map will give a good idea, so far as 
they can now be ascertained from the testimony of Messrs. 

I " 1 



Tyn^a, Meyer, and their comrades, may be summed up 
briefly as follows 

The open polar sea laid down by Kane and Hayes is 
fiouad t9 be in reality a sound of considerable extent 
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formed b/ the somevhat abrupt expansion of Kennedy’s of popular treatises on the art of fishing But m all the 
Ch mnel to the northward, and broken by Lady Franklin’s books we have seen, including the one whose title is at 
B ly oa the west, and on the east by a large inlet or fiord, the head of this notice, there is a striking absence of any 
twenty-two miles wide at the opening, and certainly ex- _ , , . 1. j . ® 1. j 

tending far inland to the south-east. Its length was not K>»'dmg principles to go by, and notwithstanding the 
ascertained, and Mr. Meyer thinks that It maybe, in fact, marked improvement m the mcdianical appliances 
a strut extending till it communicates with the Francis referred to, and the increase! number and activity of 
Joseph Sound of the Germania and Hansa expedition, ani^. anglers, we repeat that it may be .fairly doubted whether 
with It defining the northern limits of Greenland. This the latter are more successful fisher, than their representa- 
Tame Mde'^s SThe shore caUed’Polans j*-* The cause of this is probably owing 

Biy by Captain Hall. “ hitherto attention his b!en almost exclu- 

From Cape Lupton the land trends to the north-east, sivcly diiected to the mere practice of the art, and that 
and forms theeastern shore of a newchannel from twenty- angling as a science has been all but completely ignored 
five to thirty miles wide, opening out of the sound above Wc have Mf luiustam, empiric and dogmatic rules for the 
mentioned, to which Captain Hall gave the name of Robe- gu, dance of the tyro, but few of tliese are b.xsed on suflfi- 
TdeepTiS'ch Cap?am fFaU M data, and most of them arc quite untrustworthy, 

naming its northern point Cape Drevoort, and its southern There is no statement for example, more frequently made 
bluflf Sumner Headland. From Cape Brevoort the north- >n books on angling than that if the wind be from the 
east trend of tlie land continues to Repulse Harbour, m east trout will not rise to the fiy , and yet there are lakes 


bluflf Sumner Headland. From Cape Brevoort the north- books on angling than that if the wind be from the 
east trend of tlie land continues to Repulse Harbour, m east trout will not rise to the tly , and yet there are lakes 
lat. 82“ 9' north— the highest northern position reached (notably Loch Leven, Kinross-shire, probably the best 
by land during this expedition , „ u trouting lake in Great Britain), m which the fish take best 

From an elevation of 1,700 ft. at Repulse Harbour, on .. ,? , . , , ./V . . ,, 

the cast coast of Robeson Straits, the land continues north- 'I" f 

east to the end of those straits, and thence east and south- rally accepted canon is that fish will not rise freely 
east till lost in the distance, its vanishing point bearing during a thunderstorm, or when “ there is thunder m the 
south of east from the place of observation. air , ” but in our own not very large experience, 

No other land was visible to the north-east, but land we have again and again proved tlie falsity of this 

"and be casy to multiply examples of the 

as the eye could reach, and apparently terminating m a . , - , ' , . „tl . 

headland and near latitude 8/north. worthlessness of such empiric directions. What is 

Mr. Meyer also states that directly to the north he wanted is a scientific treatise on angling A principle in 
observed, on a bright day, from the elevation mentioned, Science, some one has s.aid, is a rule in art , and it is 
a line of light apparently circular m form, which was such rules that are desiderated The object of this paper 
thought by other observers to be land, but which he „ rather to indicate this want than to supply it , and we 

*“&?rome\he fuU%Xm.fic'results of the Polans expe- ”'‘"5 

dition cannot be known until that vessel shall have been carefully studied and treated 

found and brought back with the treasures she has scientifically Until this is done there are many difficult 
gathered, and the records and details of her Arctic problems connected with angling which must, we fear, re- 
explorations. But enough is told by the witnesses whom mam unsolved. One day, for example, fish will take 
we have examined to excite expectation and encourage greedily any fly that is offiud them, for an hour or two , 
o^\Sm^an°Low1edge ‘hts. their feeding time, the most 

, , , skilful angler will practise all his wiles m vain. Another 

Lnough has been said to show that the way to the jj^y, only flies of a particular colour or shape have any 
North Pole is clear and practicable; it remains for chance of taking. Again, it docs happen occasionally 
Britain to consummate the glory she has already ac- jjijt ^ veteran Waltonian will return from his favourite 
quired by sending out an expedition so equipped that it stream or Lake, under the most siuspiciovis influences of 
ennnot fail to return with the solution of the Arctic wmd, and water, with a very light basket, or it may 
mystery, whose bourne IS being pushed further and further be, an empty one. It is also a fact that the most 
back every year. Wc would recommend the Report to successful day’s fishing is sometimes achieved by going 
l.ie Joint Committee of the Royal and Geographical jead against all recognised rules and imitations of 
hocieiies now considering the subject of an Arctic Nature These are only a few of the things that require 
xpe ition. jjg expliincd, and in the explanation of which a careful 

* — — — — _ Study of the nature and habits of fishes — how they are 

'SCIENCE AND ANGT INC affected by atmospheric influences, &.C -would probably 

AND ANGLING Of course, there are scientific anglers 

Flu*s and Fiy Fishut^, vjtth Hints on Mmnovt and who have picked up their science under difhcuUies, and 
Grasshopper Etshtng. By Capt. St. John Dick, as they best could , and their number might be indefinitely 
(Hardwicke.) increased if greater facilities were afforded for acquiring 

T T is doiibt/jl whether much real progress has been scientific knowledge. Such anglers will be sure to have 
-I made m the art of ahgUng since the tune of the indispensable qualities of panence and perseverance ; 
Walton, whose “Complete Angler” was published in but they must also be careful observers of Nature, of the 
'<>S3- A great improvement has taken place in fishing- conditions of the water, of the appearance of the sky, and 
tackle and implements, and we have much better rods, of meteorological phenomena in general ; and in addition 
reels, lines, and lures now, than couli have been got in to all these they will be found to possess an intimate 
old Isaac’s time. Of late years the number of rod-fishers acquaintance with some special branch of Natural 
has enormously increased, and there is quite a plethora History. 
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There is a point connected with angling which is raised 
by Captain Dick, but not for the first time, and which de- 
mands investigation. It seems to be beyond question 
that, over the whole of Great Britain, trout are every year 
becoming scarcer. It is very seldom that the angler 
now-a-days makes a basket equal to what would have 
been called a very common t.ake a score of years ago 
So alarming has been this decrease that district associa- 
tions are being formed for the purpose of watching and 
protecting the spawning grounds in their neighbourhood, 
The falling off is probably due to a variety of causes, 
such as over-fishmg, pollution of streams, want of protec- 
tion of spawning fish and spawning beds, the prevalence 
of pike, &c. It is certain that many streams and lakes, 
easy of access to populous districts, suffer from being 
over-fished ; but the example of Loch Leven, already re- 
ferred to, shows what may be done if proper precautions 
be taken This lake is only 3^ miles by 2I, and 9 miles 
m circuit, and is open to anglers from all quarters (by 
p.iying aceiiam sum per hour) during the four months 
May, June, July, and August. The rest of the year the 
1 ike IS closed, and the spawning grounds arc carefully 
watched There are both pike and pereh in the lake, but 
nets are freely used to keep dovn these marauders The 
results of these measures are worthy of notice For the 
last fifteen > ears the takes have been gradu.illy increasing, 
and last year upwaids of 17,000 trout weie taken by tiic 
rod. During the months of May and June this year 
nearly 9,1x10 have been taken, .ind it may be adde*d that 
the average weight of Loch Leven trout is a little under 
I lb What has been done by private enterprise for this 
lake might and should be done by Government fur all the 
likes and rivers in the country. There is no leason, 
that we know of, why there should not be a close time 
for trout as well as for s.ilinon The pollution of rivers 
by public works is a more clithcult question to deal with ; 
but surely something could be done to prevent such whole- 
sale destruction as that, for example, which took place m 
the first week of July this year m the rivers Teviot and 
Kibble In the former of these rivers tens of thousands 
of fish, including tro.it, smelt, grayling, and even 
salmon, were poisoned in one da). Unless some action 
be taken by Goveinment stncily prohibiting manufac- 
turers from sending their poisonous refuse into our rivers, 
not only will the fish in these soon become extinct, but 
the rivers themselves thus impregnated will act as open 
sewers generating and propagating disease in every 
direction. With a little judicious legislation, the quantity 
of fish obtained m fresh water might be so largely in- 
creased as to become important as an item of food for the 
people. We have indicated how this might be done with 
regard to trout, &c. With regard to salmon, all that is 
necessary to do is to blast the rocks at the Falls of the 
Tummel, the Gary, and the Spean, in Scotland, and of 
the Axe, and other rivers in England, and the area of 
the spawning grounds of this monarch of our rivers would 
at once be doubled. This could be done at little expense, 
due allowance being of course made for vested rights 
and any interests involved 

A single glance at any page of Captain Dick’s book 
is sufficient to show that he is more accustomed to 
wield the rod than the pen | indeed we fail to see 
the raisoH ^Ure of the gallant captam's woik. He 


has, it is true, mentioned one*or two things worth 
setting down in an article or essay, but not worth 
writing a book about. His list of artificial flics is very 
full and may be of service. The only contribution to 
Natural History we can find is his statement— which 
we are inclined to accept as fact— that “although fish 
generally lie with their heads poin'ing up stream, they 
never, by any chance, take a fly in that position, but always 
make a decided turn m the act of rising, and take the fly 
with their heads pointing down stream ” He adduces 
this as a reason for fishing down stream, of which prac- 
tice, in opposition to the best anglers, he is a strenuous 
advocate. As to fishing with mipnows, he prefers the 
ordinary metal kill-devils to natural minnows and to all 
other imitations In this, also, experienced anglers wi 1 
generally disagree with him. I here is no lure more 
deadly for large trout, in certain seasons, th.an the natural 
minnow, and next after that, vve should sav, is the phan- 
tom minnow 1 n his remarks on pike fishing, the author 
does not refer to the spoon-b.vit, which nevertlieless, m 
lakes, especially in dull weather, may safely be backed 
against any other lure Whv docs the author almost 
always use the word “fisherman,” and only once the much 
more precise term “ angler ” ? Strictly speaking, “ fisher- 
man ” is a generic term, and applies equally to net and 
rod-fishers, but by common usage is gcnenilly employed 
to denote the former, whereas “angler” is a distinctive 
term which can be applied only to the rod fisher. 


MfVARTS “ ELEMLWTA R V ANA TO MY” 

Lessons tn Elemcntaty Anatomy By St George Mivart, 
FILS. Pp S3S. (Macmillan, 1873) 

1 ''HIS modest volume is one of the senes to which 
Huxley’s “Physiology,” Olivei’s “Botany,” and 
Roscoe’s “Chemistry” belong Like them it has the 
indispensable merit of being an elementary manual 
written by a m.ister of the subject , for while special 
investigations m.iy be often well performed by advanced 
students, primers and text-books can only be properly 
written by experienced teachers. 

The plan of the book is to describe in a popular 
manner the various bones and other parts of human 
anatomy, excepting the reproductive organs, and then to 
point out the chief variations among other vertebrata. 
It would perhaps have been better to have called it 
“ Elementary Lessons in the Comparative Anatomy of 
Vertebrate Animals : ” for as all the organs are used to 
illustrate those of man, consideration of non-vertebrate 
classes is very reasonably omitted. Moreover, for reasons 
given in the preface, with which every teacher of the 
subject will probably agree, the largest space is given to 
the account of the endoskeleton The whole forms a col- 
lection of facts, accurate in detail, carefully arranged, and 
clearly described. One would think there must be slips 
among so many isolated statements, but we have failed 
to detect one in a careful perusal of about 300 pages. 
The sixth chapter contains a review of the general mor- 
phology of the vertebrate skeleton, and here Mr, Mivari's 
well-known views, communicated to the Linneean and 
Zoological Societies, are expounded fully but sunply. 
Without admitting all his positions, as for example the 
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homology of the trabecula! cranii, most of what is stated 
in this chapter is well enough established to form part of 
a manual for students of comparative anatomy 
But who arc these students > No one could follow the 
closely printed pages of description here given, without a 
good general acquain'ance with human anatomy and a 
thorough knowledge of the human skeleton For this 
reason wc think it would have been better to have cur- 
tailed or even omitted the preliminary accounts of each 
organ in man, because they arc not sufficient alone, and 
there are many excellent treatises on this subject already. 
If It IS answered that the book is really intended foi boys 
and girls at school, then the details given, especially in 
osteology, arc far too numerous in fact they would be 
unintelligible without a good museum, and learning 
zygosphenes and hypapophyses without seeing them is far 
worse mental training than liarhara Cilatent, or the 
verbs m /xi. For the second class of readers mentioned 
in the preface, teachers, medical students, and others 
acquainted with human anatomy, this little treatise will 
b; found just what they want in order to learn “ its more 
significant relations to the structure of other animals.” 
The only defect they will find is the omission of the 
organs of repioduction and the stnicturc of the ovum 
The woodcuts are generally sufficient and so ne of the 
diagrams arc lemarkably ingenious and useful Some 
are, however, much too small, r,?" the diagram of the 
skull, Fig 197, and all the figuics of entire skeletons, as 
200, whde others, as 137, representing the shoulder- 
girdle of Hemiitactyliis, after Parker, greatly need the 
shading and tinting of the original drawing The plan 
of repeating an illustration whenever it is referred to is 
not often adopted in English books, but on the whole it 
IS, w''e think, the most convenient. 

Experience will show what class of students will 
really make most use of Mr Mivart’s Lessons We 
heartily rccommcad them to all medical students and 
zoologists who have access to a good museum P. b 


OUR HOOK tiHEI.F 

Dte Robbe und du Otter (Phoca vitiilina et I.utia vul- 
garis) in Jhrtm Knochen-utid Mush I iketet Eine 
analoraisch zoologicgische Studio von Hr J C G 
Lucae 102 pp. 15 plates (!• rankfort-on Ihe-Main, 
i«73) 

Under this title the distinguished anatomist. Prof. Lucae, 
ha? contributed to the “Transactions of the Sencken- 
bergian Society of Naturalists,” an elaborate treatise upon 
the anatomy of the Common Seal {Phoiavttulma). The 
osteology of Rhoca is minutely described, and every part of 
Its skeleton compare! with the corresponding portions of 
that of the Oticr— one of its nearest allies among the 
terrestnal Carnivora Comparisons with other mammals 
are a^so given 

'Fjfteen well-executed plates illustrate this excellent 
.jJiemoir, which, when completed (the first part being only 
now before us) will leave little to be added to our infor- 
mation as to the osteology of the true Se.ils {Phoetdo! ) 
To our knowledge of the structure of the two other 
families of the marine Carnivora (the Tnchecidm and 
Otariidm) we have lately received a valuable contribution 
in the shape of Dr Mune’s Memoirs on the Walrus and 
Sea-lion, published in the Zoological Society’s “Trans- 
actions,” so that great proCTess has lately been made 
towards a perfect understanding of the osseous structure 
of the marine Carnivora. 


LETTERS TO THE EDITOR 
[TAt Editor dots not hold htmsel/ rtspons tbit /or opiniotts expressed 
by hts eorrespoHdents. No Hotiee ts iaitn oj atustymostt 
ammuHualtoHS. ] 

Agassiz and Forbes 

Ma George Forbes hai, in Nature of May zz, given Ws 
version of the controversy between Aga<siz and Forbes. 1 had 
no intention, m a former note, of reviving, for the benefit of the 
readers of Nature, this unpleasant subject , but simply wished 
to protest against the ix cathedra statements of the reviewer of 
Tyndall The m-iterials for an impartial discussion of the 
history of glac.er work are accessible to all investigators, and 
when It comes to be written, Agassiz and Forbea will obtain due 
credit for their share of the work. One of the points at issue 
between Forbes and Agassu is not a matter “of facts to be 
proved or disproved by facts " The conver^iion between 
Agassiz and Forties ( Meath as witness for Forbes) held on the 
first day ol their sojourn on the Aar Gla-ier, refers simply to a 
dijfereme 0 / opntion on t'u t cplanahon of ceitain bands (observed 
previously by several peraons, and well known to Agassiz) The 
nature of these binds has to this d.ay remained problematical 
and why Agassiz, when writmg to llumbokit that he had ob- 
ser-veil thtse bands at a depth of \ 20 ft in the body of the ^tacter, 
shoul 1 give any credit to Forbes passes all unlerstanding This 
observation was made after Forbes’s departure, and Agassiz cer- 
tainly needed no “ reconciliation with bis conscience ” to describe 
this as “le fait le plus nouveau quey’aiobscivc " The testimony of 
Mr. Ilea'h is of no value, for rt certainly would be the height of 
presumption, in a man without any previous acqnaintance with 
glaciers, to undertake to decide in a few lines, a point to this day 
a subject of con'roversy among investigators of glaciers , lus 
endorsement of the claims of Forbes is as ridiculous as the 
attempt made by a prominent Swiss geologist (who gives his 
testimony in favour of Forbes), to ign ire the claims of Agassiz, 
bypassing his n.amc over m silence when writing the history of 
geological science in Switzerland 

1 would also remind Mr. George Forbes and the editors of 
the “ Ltic and Letters of Forbes,” that Agassiz’s affiimatlon 
carries as great weight as that of Forbes or Mr Meafli Forbes 
IS entitled to whatever credit there is in his explanation of these 
bands and no more, an explanation whiek has not been 
adopted by Agassiz for the very good reason that he did not 
deem It a satisfactory one, anil did not attach to it the same 
importance which Forbes did. Agassiz exp-essed to Forbei 
considerable surprise at the appeaiance of the ban Is which 
presenled that moniiiig peculiar conditions, nut usually seen 
except after a hard ram, and on the strength of this surprise 
Forbes lays claim to the discovery of the bands, and boldly 
accuses Ag.isM/ of knowing nothing about them at the tlino of 
his visit In investigations tarried »n for several years, os those 
ol the glacier of the Aar under Agassi it was most natural that 
special points should nut always be uppermost in the mind of the 
investigator, however interesting they might appear to a visitor j 
this will fully account for any want of interest shown by Agassiz 
on first meeting Forbes and discussing the veined structure of the 
Ice 

Agassiz certainly owed nothing to Forbes, who was an invited 
guest on the glacier of the Aar, a novice in glacial work. No 
attack was made upon Forbes, as is stated by Mr. George 
Forbes , it originated with him I n a letter addressed to Forbes 
by Agassiz when he first discovered that Forbes had published, 
independently as his own, observations made upon the glacier 
of the Aar, during his stay With the Swiss party, he says i “the 
idea that in thougot you conceived the project of an independent 
publication did not come to me for an instant I should have 
thought I did you injustice by such a supposition ” Agassiz felt 
he “had been deeply wronged ” by the course taken by Forbes ; 
he made no answer to Forbes and paid no further attention 
to the subject, not because there was “no room for discus- 
Sion,” but because the tone adopted by Forbes was so insulting and 
overbearing as to render all further discussion impossible with- 
out Its degeueratmg into the personalities afterwards indulged 
in by Forbes, m his letters to his friends, which the editors of 
hi< Life and I^ctters have taken special pleasure in reproducing 

Forbes did not hesitate to bring Mr. Heath uninvited to the 
glacier of the Aar, probably to act as his witness and awd 
the party, yet both he and his son regard the presence o 
friends ol Agassiz, to assist him in his work, a most monstrous 
(drcumstance. Pioneers usually find it difficult to explore the 
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■way, but when the track is once blazed it Is easy enough to 
follow and find the path. 

As I do not wish to fill the pages of this journal with per- 
sonal explanations, my contributions inNaruKl' to thu subject 
must cease with this note. It is not my purpose at present to 
refute the impiitalioni cast upon Agassiz by the editors of 
Forbes’s Life and Letters , he can well afford to pass them 
over as he has done thus far, m silent con empf, the more so 
since, fortunately for Agiwiz, the eibtor.. have given ns fr.nn 
B'utbes’s own letters all that was necessary to show a course 
of duplicity, on Forb»s’s part, tow.ards the man with whom " he 
served his apprenticeship in glacier observa'i ni,” which is happily 
rare among scientific men Ai.txaNDtR Aoassi/, 

Probosces capable of sucking the Nectar of Anagrsecum 
sesquipedale 

Mr W. A. Forbes, m the number for June 12 started 
the r|uestion, whether moths are known to inhabit Madagascar 
with probosres capable of such an expansion, as to obtain the 
last drops of the nec'ar secreted in the lower part of the whip- 
like nectaries of Aii<t^i<uiini ••tsqutpeJale 

As long as a direct answer to this question has not been given. 
It may be of some inteiest to sta'e in general the existence of 
moths provided with probosces sufliciently long for the honcy- 
spiirs m question 

home days ago I received a letter from my brother, B'rilz 
Muller (Itajahy, Prov St Latharina, Brazil), m which he sajs 
“ I recently caught a Sphinx (not de'erminahlc by Burmeister's 
“ Biazllian Splmigidre”), the proboscis of which has a length of 
about o 25 metres— a length not approached by any honey tube 
of this country known to me I enclose the prob.oscis ” Being 
unable to get the name of tins species of Sphinx, I append the 
illustration of its proboscis, magnified in the proportion 7 1 



This proboscis, in its contorted condition forming a roll of lo-ii 
millimetres in diameter, and showing at least 20 elegant wind- 
ings, in us expanded condition attains a length of between 10 
and It inches, and would coiueqiJently be adapted to the necta- 
ries of Anagracum sesguipedale, which have been found by 
Darwin iij inches long, with only the lower inch and a half 
filled with nectar. Darwin indeed says, with regard to the fer- 
tilisation of Anagraiium sesquifidaU (p tgS of his work on 
Orchids) : “ there must be moths with probosces capable of 
extension to a length of between 10 and 1 1 inches " 

Lippstadt, July I IIxrmann Mui.i.iir 

An Order of Merit 

Your leading article m the last number of NatuRb on the 
subject of a proposed "Order of Merit for Scientific Men,” re- 
calls the views (in exact correspondence with your own) enter* 
tamed by my brother-in-law, the late J. Beete Jukes. These 
were expressed by him in no uncertain terms on the Occasion of . 


publishing an address on the Geological Survey, delivered in 
Dublin in 1865 

1 take the hlierty of sending >i.u a print for your perusal, and 
to refer to note B, at p 2 1 I was glad to see the subject so well 
dealt with in your article Alf It. Urownr 

5. West IIiII, Ifighg-i'e 

“ Men of science have of late years pandered too much to the 
utilitarian quackery of the age, and it is time that some one 
should stand up to protest against it Government and the House 
of Commons shoiil 1 he told that Science must be supported and 
encouraged for her own purely abstract purposes, independently 
of all utilitaiian applications The necessary preliminary, in- 
deed, to these utditaiian applications is the discovery ami 
establishment of abstract scientific truth by men who look to 
(hat alone, and whose whole faculties and lives .are devoted to it 
1 he men who afterwards make the practical applications of it 
often attain, indeed, far wider reputations than the real men of 
science, and become to the p pul ir gaze the representatives of 
.Science itself The higher tlas, are rarely much known to the 
public during ihtir lives, and are not usually men who would 
experience any satisfaction if they were nick-named Knights or 
laliellcd with L B , or would feel inclined to accept any other 
crumbs that might fall from the table of the politically great and 
powerful Nor would they loiiunonly care much for pecuniary 
rewards, unless as a me. 11s to enable them to do their work 
without drudging for the support of themselves or their families 
They are the m^'n, however, who m the end rule the world, and 
doubtl as they are often sustained m their labours by a con- 
sciousness of this fact 

“ It would manifestly conduce to the public good and the na- 
tional honour if such men, when they do arise amongst us, 
should be sought out, recognised as public benelactors, and 
allowed meant to do that work which tneir faculties, anil theirs 
only, enable them to pcrlorin ” ("Her Majesty’s Geological 
Survey ot the Unite! Kingdom,” &c , by J Beete Jukes, B' R.S 

iSfiy) 

Geological Sub idenee and Upheaval 

Sir I IIfrschi.l thought that the earth’* crust floats upon an 
ocean of molten matter, and that the washing of detritus from 
the land into the s;a, by altci ing the relative weight of different 
portions of the slicll, occasions a subsidence of the ocean’s bed 
and an upheaval of the UntI, which may he either gradu.al and 
insensible, like the process of ihnudation, or spasmodic and by 
fits and starts produr iig caitlKjuakes and sometimes volcanic 

'Ais theo-y was .at one tune adopted, at least partially, by Sir 
C Lyell, but is not menlionei m the latest tJmon of his 
“ Principles,” and is generally rejected by geologists as at 
variance with the opinion held by Sir W Thomson and others 
m regard to the internal solidity of the earth Put this objec- 
tion may be avoided by modifying Sir J HcrscheTs theory We 
may repudiate his hypothesis that a great fiery ocean exists below 
the outer crust We may arrive at many of the important con- 
clusions which he drew from this hypothesis, and which he de- 
scribed as all that a geologist could require, by admitting either 
that so/tJ rocks ate plaUtc, or that some of the lower and warmer 
Shota oj the earth ate mote pliable than the upper. 

As to the plasticity of solid bodies, it may be sufficient to 
refer to the experiments of M Tresca (Comp. Rend de TAcad , 
1864-65, and Annales du Conservatoire, No 21). Dr Tyndall 
(Glaciers of the Alps, p 9) suggestsjthe possibility that the con- 
tortions of the strata in the valley of Laaterbrunnen may have 
been produced by jiressuie acting throughout long ages^on the 
rocks in their present hard and solid condition 

Again, the lower strata of our globe may be rendered more 
pliable than the superincumbent rocks by the great internal beat, 
although It may be insufficient to fuse them or even to maintain 
them in a viscous condition Many of the geological effects of 
a molten ocean may thus be protluced. 

The theory that volcanic eruptions arc caused by water perco- 
lating through superhcial cracks may, perhaps give a clue to the 
reason why volcanoes often occur in a great circle round the 
globe and in diametrically antipodal positions. When other 
causes concur to modify the form of the earth, the tidal strain 
occasioned by the sun and moon may often be required to over- 
come th««r \nertut, this strain being greatest in the great circle* 
of tbs globe perpendicular to the direction in which the sun and 
moon happen 'to be, crack* would probably occur Bio»t readily 
In tbeoe cucles. ... - . 

It Item at 1 wt ft curious coincidence thftt Bont ftrcM of recent 
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subsidence, eg. coral reefs and islands, are parts of the earth’s 
surface which have lately imrcnscd rapidly in weight , and u 
may be worthy of consideration whether coial and volcanic 
islands liave contributed to deepen the bed of the ocean 

J. F. Andukson 

Cauterets, Hautes Pyrenees, July 12 


An unusual atmospherical effect was witnessed here to day, 
which I had a good opportunity cf observing. The sun was 
about 8* from the horizon, shining brightly upon a heavy shower 
which had a background of dark clouds. The result was, of 
course, a double rainbow of remarkable brilliancy In nddiiion, 
however, to the ordinary circular and conceninc bows, there 
was a third of an elliptical form, the two ends of which respec. 
tiiely sprang from the two ends of the inner arc, while the 
elliptical curie cut the outer arc at each extremity of a chord, 
which was parallel to, and which intersected the normal radius 
at a point about iwo-ihirds of its length above, the diameter 
that formed the common base. I'hc lop of the elliptical bow 
was thus the outermost of the three, but the space between its 
inner margin and the outer margin of the second bow, although 
(]uilc distinct, was not large 

The appearance of the third bow was due to light reflected 
fiom the sea The sun being low, the resulting line of reflection 
was long, and it was the linear character of the source of light 
winch gave the elliptical form to the bow it occasioned 

Uunskaith, Ross-shire, July 10 GbGRtii J Romanes 


CHLOROPHYLL C OLOUIUNG-AI. I TTERS * 

n. 

T THINK there cun be no doubt that the spectra 
of the various yellow substances given in PI. ii , 
Figs. 3i 4i and 6 of Dr. Kraus’s work, are due to a 
variable mixture of xanthophyll, yellow xanthophyll, 
and Iichnoxanthine. These can be separated, and 
do occur in different kinds of plants, either alone or 
mixed in such variable proportions that the spectra of 
the solutions show the absorption bands, not only m 
vai i.ib!e positions, but also much less distinctly in some 
cases than in others. This difference is ascubed by the 
author, not to a variation in the relative proportion of 
two or more substances, each having definite and unvary- 
ing characters, but to the modification of one single sub- 
stance, due to some unknown cause, assigning as a reason 
for this supposition that the chemical reactions arc the 
same, and that the positions of the absorption-bands vary 
so gradually from one extreme to the other that no dis- 
tinct demarcation can be detected. Now this is so very 
fundamental a question in such studies, and, according 
as It IS decided, would modify the conclusions so much, 
that it is requisite to d.scuss it somewhat fully. No 
doubt the position of the absorption-bands seen in the 
spectra of solutions in different liquids does differ very 
considerably, but I feel persuaded that the spectrum of 
the same chemical compound, dissolved m the same 
liquid, IS the same in all cases ; and that, if there is any 
difference between the spectra of two similar solutions 
It is due to a difference in the substances themselves. I 
would restrict the term modification to those changes 
sometimes produced by the action of weak alkalis or 
acids, or by deoxidizing reagents, which are only of a 
temporary nature, so that when the solution is restored to 
Its original state, the spectrum is seen to be just as at 
first. We really do require such a term, and I have my- 
self constantly used it in this sense. There is, howevw, 
no such relation between the different colouring-matters 
belonging to what 1 have called the xanthophyll group ; 
and, though the presence or absence of oily substances 
may, and sometimes does, materially mfluence the posi- 
tion of the absorption-bands seen in the spectra of plants 
themselves, yet, when dissolved in a relatively large 
quantity of a solvent, this effect is altogether overcome. 
Al 1 have shown in my iate pi^er the position of the 


absorption-bands in the different membets of the xantho- 
phyll group IS veiy different, and yet it would be easy so 
to mix them as to have a perfect series of connecting 
links, and in my opinion the variations from what appear 
to be independent compounds may be explained m an 
extremely simple and satisfactory manner, without sup- 
posing that the optical characters are subject to any 
such variations as are ascribed to them by the author. 
Whenever I have met with these variations I have 
looked upon them as presumptive evidence of there 
being a mixture, and have always been able to prove 
the truth of this principle by subsequent conclusive 
experiments The following example will serve very 
well to explain my views. Many yellow flovvcis are 
coloured by a variable mixture of what I have called 
xanthophyll, yellow xanthophyll, and Iichnoxanthine. 
The former occurs separately in the Alga, Porphyra 
vulgaris, the second in such pale yellow flowers as the 
yellow Chtysanthemum, and the last in the yellow fungus, 
Clavana junjormts. The absorption-bands of these two 
kinds of xinthophyll are in a very different position, and 
the Iichnoxanthine giv'es no bands, only an uniform ab- 
sorption, extending over about one half of the spectrum 
from the blue end. 'I he themical reactions are also 
equally distinct. On dissolving each in absolute alcohol, 
and adding .t little hydrochloric acid, the first fades 
slowly, without being first cb.tnged into .mother yellow 
substance, and without turning blue or green , the second 
IS first altfied into another yellow substance, giving a 
spcctium with two absorption bands in a different posi- 
tion, and then turns to a deep blue, whilst the last 
remains unch.u)g..d for a much longer time, and fades 
very slowly Now, of course, if all these weie mixed 
together in variable quantities, we should get results 
varying according to the relative amount of each. The 
absorption-bands due to the two kinds of xanthophyll 
would he in an intermediate position, according to the 
relative amount of each constituent, and would be moie 
or less indistinct, .iccording as there was more or less of 
the Iichnoxanthine , and on adding a little hydrochloric 
acid to the solution in alcohol the colour would turn to a 
more or less blue green, and subsequently fade to a pale 
or deeper yellow, accoruing to the relative quantity ol 
each constituent. 

In order to make my meaning more clear, let us sup- 
pose that we were to take a mixture of ccjiul quantities 
of xanthophyll .and yellow xanthophyll. Using the nota- 
tion I have so often explained in former papeis, the 
centres of the absorption bands of the spectra of a 
solution m bisulphide of carbon would then be — 

Xanthophyll 61 g 

The above mixture 6j 8^ 

Yellow xanthophyll 7 gj 

Now on exposing solutions of xanthophyll or yellow 
xanthophyll to the sun both fade, and if examined when 
very little colour was left undecomposed, the bands would 
be seen to be in the same position as at first, the solution 
being in fact just as if a large part of the colour had been 
removed, or as if it had been much diluted. In the ca'e 
of the mixture this would not be the case. Xanthophyll 
IS more rapidly decomposed than yellow xanthophyll, so 
that when very little colour was left the bands would be 
no longer in the original position, but in the same place 
as those of yellow xanthophyll, showing that a small 
ouantity of this is left, when all the other has been 
destroyed. If some iichnoxanthine had been mixed with 
the solution, after longer exposure to the sun no absorp- 
tion-bands would be seen, only the general absorption 
due to that substance. Moreover if we took equally 
deep coloured solutions in absolute alcohol of the same 
three different specimens, and added a little hydrochloric 
acid to each, the xanthophyll would fade till it was oolouf 
lew, the yellow xanthophyll would turn to a fine Uue, 
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and the mixture would also turn blue, but of only about 
half the depth of colour. If llchnoxanthine had been 
present it would have caused the colour to be green , and, 
after the blue product had faded, it would remain as a 
residual yellow. By experimenting with such known 
mixtures we therefore see that, independent!) of being 
able to partially separate the constituents, the evidence of 
the solution being a mixture consists m the difference m 
the position of the absorption-bands, in the change in 
their position, or disappearance, when partially decom- 
posed by light, and m the relative quantity of blue 
substance formed by the action of hydrochloric acid, and 
of the residual yellow Such, then, being the case, we 
know what kind of methods to employ in studying 
natural coloured solutions, suspected to be mixtures , and 
on applying them to the investigation of the solutions ob- 
tained from leaves and flowers, I find that they behave 
exactly like such artificial mixtures, and not only so, but 
there is generally no difficulty in more or less perfectly 
separating the constituents, so as to correspond more or 
less closely with the different substances in their more 
pure state. The evidence of their being mixtures is there- 
fore as good as could be expected. Kraus seems j 
never to have made such experiments, and yet he strongly 
criticises what I had said about the existence of several 
distinct kinds of xanthopbyll ; but I contend that by 
adopting the principles I nave described, we can com- 
pletely explain the various facts on perfectly simple 
principles, without supposing that the optical characters 
of any single substance are subject to variations from 
some unknown, and, as I believe, altogether imaginary 
cause. 

The flowers of different varieties of Esi,kscholtxta call- 
fonuca are also a good illustration of my viewn. The 
very yellow petals are coloured by yellow xanthophyll, 
with a very little xanthophyll and lichnoxanthine, and 
thus correspond with many other similar flowers, 
but the more orange-coloureo petals, and the orange- 
coloured portions of the yellower petals, contain in addi- 
tion, another colouring matter, giving the absorption-band 
in the green shown in Plate 1 1 Fig 7, at i rt, of Kraus’s work 
which, however, he did not look u^n as evidence of a 
mixture'^merely of what he calls a modification. Now, 
on exposing such a solution in bisulphide of carbottto the 
sun, this orange-coloured substance is mofe rapidly de- 
composed than the others, and in a while a yellower 
solution IS left, which gives exactly the same spectrum 
as that due to the colouring-matter from the yellow petals 
According to this view of the subject we therefore see 
that the yellow flowers are of the usual type, and that 
the more orange-coloured portions of the petals, and the 
■whole of the orange-coloured varieties differ only in theie 
being developed an unusual and independent substance, 
which in this case is of orange colour, whereas m the 
flowers of some other plants, such additional colouring- 
matters are red or blue, as the case may be, and instead of 
being allied to xanthophyll, diffei in almost every particular. 

In conclusion I would say that the yellow colouring- 
matters, soluble in bisulphide of carbon, which exist m 
green leaves, aie the above-named xanthophyll, yellow 
xanthophyll, and lichnoxanthine. This is probably the 
reason why this is also the normal type of yellow flowers, 
and why only in particular cases one or both of these sub- 
stances are absent. To this I attribute the statement of 
the author that the chemical reactions are the same, for 
he has apparently never examined those plants which 
yield them in an approximately pure state. 

In PI. III. Fig. 2, Kraus gives a representation of 
the spectrum of a coloured solution obtained from 
certain species of OscillaUnice, This he has named 
phycoxanthtne ; but I am persu.ad«d that the solution 
must have contained three perfectly distinct colouring- 
matters, which can be separated by chemical and 
photo-chemical methods, and do occur almost, or 


quite, separately in other plants For one of ihese 
substances I have adopted the author'i. name phyco- 
xantbinc. It may be obtained in the most pure state 
from the lichen Pelltgeta canina, when growing in 
such a damp and shady situation, that very little orange 
lichnoxanthine is developed. When dissolved m absolute 
alcohol and hydrochlonc acid is added, it fades 
without turning blue. Another constituent of the mixture 
IS what I have called fucoxanthine, which occurs quite 
free from phycovanthine m Ftccus and other olive Alg<t, 
and even in the same species of Osctllalot ur, growing 
where thcie is very little light, as those which 
contain phycoxantbine, if growing well exposed to 
the sun. When dissolved in absolute alcohol and 
hydrochlonc acid is added, it turns to a splendid 
blue. The third constituent of the mixed solution 
IS what I have named orange lichnoxanthine^ which can 
be obtained by itself from lichens, and is left when such 
a mixed solution as described by the author, in bisulphide 
of carbon, is exposed to the sun under green glass, until 
the phycoxanihinc and fucoxanthine have been destroyed. 
When dissolved in absolute alcohol and trea'cd with 
hydrochloric acid it fades very slowly The relative 
amount of this is greatest in those specimens of Oscilhi- 
tona which grow very much exposed to the sun .and air, 
and I have found by careful comparative quantitative 
analyses that the relative quantity of these various sub- 
stances, which together constituted the author’s pliyco- 
xanthine, vanes in such a manner that, as far as the 
fundamental colouring-matters are concerned, the same 
or closely allied species of Osctllalorta, growing exposed 
to a varying amount of light, furnish a most interesting 
senes of connecting links between olive 4'^iZ’ and lichens. 
When their vitality and constructive energy are very 
much reduced by want of light, their type of colouring 
closely approaches to that of olive Algct, whereas when 
they are exposed to much air and light, the type ap- 
proaches to that of such lichens as Pelltgeta cantna I 
have met with other analogous cases, and if more ex- 
tended research should still further conflrin the existence 
of this analogy between the results due to abnormally 
reduced or increased vitality in the same kind of plants, 
and the normal characters of lower and higher classes of 
plants, it would ceitalnly be remarkable, as showing that 
the vegetative energy of the lower classes is m some way 
or other of a lower type than that of the higher classes, 
and would present a striking analogy to the 1 elation 
between the structure of animals whose development has 
been arrested, and that of those of lower organisation. 

The fact of being able to prove that a coloured solution 
obtained from a plant is really a mixture of a number of 
diflerent substances, may at first sight appear to be of 
very little consequence, but I tiust that some of the con- 
clusions deduced from this method of study will justify 
me in looking upon it as very well worthy of attention. 
When wc come to study the various classes of plants 
glowing under various conditions, with the view of con- 
structing such a general science as that I have named 
comparative vegetable chromatology, these details become 
not only of the very greatest importance, but absolutely 
essential. By making qualitative and comparative quan- 
titative analyses of the colouring-matters, carefully dis- 
tinguishing the fundamental from the accidental, there 
seems every reason to believe that the petals and the 
foliage of plants can be brought into morphological 
agreement, and many of the leading classes of plants 
distinguished, and at the same time connected together, 
so as to form a continuous series, advancing from the 
lowest classes of animals to the highest classes of plants ! 
whereas, if we were to look upon mixtures as independent 
colorning-matters, and were not to distinguish well-marked 
species, the whole vegetable kingdom would appear 
broken up and disjointed, without any chromatological 
continuity. H C. Sorby 
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THE NEW LAB0RAT6RIES OF THE 
NATURAL HISTORY MUSUEM, PARIS* 

T N order to provide every facility for the higher scientific 
education, and induce young men to devote them- 
selves to scienti^c research, the French Government haVe 
established a school of advanced study, in the form of 
a suite of laboratories in which young men receive a 
practical education par exctUence , they are trained there 
in manipulations and dissections, and initiated in all those 
delicacies of touch, those turns of the wrist, which are 
traditional in the green rooms {touhsses) of science, but 
which cannot be taught in the theatre. 

Without noticing at present the zoological laboratories 
under the zealous management of M. A. Milne- Edwards, 
and through which have already passed several students 
desirous of taking the degree of licentiate in natural 
science ; or the phvs'ological laboratory, at the head of 
wmcll 13 the ciiiincnl M. Claude licrn.a-tt, or the libora- 


tories of comparative anatomy and geology, we shall take 
the reader through the Rue de Buffon, into the new 
buildings which contain the chemical laboratory of M. 
Fremy, the botanical laboratory of M. Brongniart, and 
the laboratory of vegetable physiology and anatomy of 
M Decaisne. 

M Fremy had already, for many years, assembled his 
pupils in the old Museum buildings, badly lighted, 
small, confined, where they were very uncomfortable; 

* now, on the contrary, they are installed in a new building 
where they are.furnished with every convenience for their 
work. 

As soon as we enter the court, we find on the right and 
left, platforms {patUasses) in the open air with a glass 
roof, where all experiments can be made, of a nature 
to taint the atmosphere of the laboratories. On each 
side are ranged buildings, one specially intended for 
beginners, the other for more advanced students. The 
lattci IS provided with fu-nices, by means of which the 
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highest temperatures may be obtained. Each pupil 
his place marked out, his name inscribed upon the from 
above his work-table, which is furnished with a set of 
drawers and a rack for holding the matind appropnate 
for his special work. The laboratory of the assistant 
naturalist, M. Terreil, and the preparatory laboratory, are 
situated m a line with the pupils’ laboratory. 

The bottom of the court opens into a lobby which 
communicates with the two wings of the building ; here 
are conveniences for depositing the clothes which the 
students exchange for their working garb on entering the 
laboratory. A door in this corridor gives access to an 
antechamber into which open the laboratories of M. 
Fremy, and that of his special assistant, placed side by 
side. 

1 he first and second stones of the buildings onj the 
right and in the centre are intended for the botanists of 
M, Brongniart, who have not yet obtained complete pos- 
• from »a amtie in 4<» JVafwr, Nt. i. 


session j the left wing belongs as yet to chemistry 5 on 
, the first story is the lecture-hall, on the second the 
; library. 

i M Fremy has realised the foundation of a true school 
of chemistry : not only does he lavish on his pupils his 
instnictions, but he sees that their education is com- 
plete. Every day at three o’clock work in the laboratory 
ceases, and oral instruction begins, the lecture-hall, more- 
over, being open to the public M. Fremy gives instruc- 
tion m general chemistry, with a well-known power of ex- 
position j M. Terreil has charge of analysis : M. Ed. 
Becquerel, of the Institute, initiates the students in 
the management of physical apparatus ; Jannetaz, as« 
sistant in mineralogy, gives instruction in that branch j 
and lastly, M. Stanislas Meunier, already known by his 
researches upon meteorites, treats of all the parts of 
geology which are connected with chemistry. Examina- 
tions are held by the lecturers for the purpose of 
testing the work of. the [pupils, who are rewarded at 
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the dole of their studies with certificates testifying to 
their diligence and their acquirements. 

All this instruction is absolutely gratuitous. M Fremy 
wishes to remain faithful to the old motto of the museum, 
“ Tout cst gratuit dans r^tablissement,” though this ex- 
cessive liberality is perhaps open to criticism. 

Behind the magnificent chemical rooms we found the 
modest laboratory of M. Decaisnc. Descending a few 
steps we reach a garden set apart to exptrimenls in 
culture, having 011 the left a glazed gallery this is the 
laboratory of vegetable anatomy and physiology. M 
Decaisne superintends and advises the anatomists during 
bis daily visits ; M Dehdram, who is well known for his 
researches in agricultural chemistry and vegetable phy 
siology, directs the work of the laboratory represented in 
our illustration It is a long apartment, perfectly lighted 
into which stream the rays of the sun, that plays so 
important a part in all the phenomena of vegetable life , 
on the right, ventilators carry off all the strong-smelling 
gases which the chemist is obliged to employ , long tables, 
fiirnished with earthenware vessels, extend along the 
middle of the apartments as well as underneath the 
windows. Everything is scrupulously tidy. 

This laboratory of agricultural chemistry will no doubt 
yield to agricultural chemistry important results The 
man of science will have here the means of prep<knng at 
pleasure true artificial soils ; be will see plants of various 
kmdsgrow under his eyes; he will nourish them with 
organic and mineral substances whose composition is 
known to him. He will follow step by step the various 
phases of vegetable life , he will study the yet mysterious 
laws of vegetable life. Indeed it is difficult to state all 
the powerful resources that are m the hands of the experi- 
menter. 

AERIAL SPECTRES 

TN an article on the above subject in La Naturt, No 4, 
M. G. Tissandier gives the following account of what 
he saw from a balloon on February 16, last. 

At mid-day we quitted the earth wrapped in a thick 
mantle of fog ; after travers ng the mass of the clouds, 
we w.re suddenly dazzled by lorreius of light which shot 



Fio. 1,— Shadow ol a balloou lumiunded by tluce auieolea 
rom a tropical sun, a stream of fire, in the midst of an 
^wre sky. Neither the mer de glace nor the snowy fields of 
the Alps, give an idea of the plateau of mist which 
stretched under the car like a glassy circle, in which 
vuleys of silver appeared in the midst of flakes -of gold. 
N«ther the sea at sunset nor the ocean waves when 
Ughted up by the orb of day at noon, approach in 
splenaeur this array of circular cumulus, but which 


have, in addition, “ the light that ncvei was on sea or 
land,” 

When our balloon had passed about 50 metres beyond 
the plain of clouds, its shadow was projected with re- 
markable precision, and a magnificent circular rainbow 
appeared round the shadow of the car. Fig 2 gives a 
very exact idea of the phenomenon. 1 he shadow of the 
car formed the centre of rainbow-coloured concentric 
circles, in which were distinctly seen the seven colours of 
the spectrum, violet, indigo, blue, green, yellow, orange, 
and red. The violet was inside, and the red on the out- 
side, these two colours being at the same time those 
which were s.cn w.ih the great ;s' diifnctn ss. We wcie, 



at the Hate the observation was made, at a height of 
1,350 metres above the level of the sea. 

The balloon, the gas m which exp nded undi r th; heat 
of the sun, continued to rise rapidly in ihe air, its shadow 
visibly diminishing , soon, at a height of 1,700 metres, the 
rainbow-circle enveloped itentire'y, anddistppcaied fiom 
around the car. A little later, at about !'■ 35™, wa 
approached the bed of clouds, and the shadow was girt 
this time by three silver-coloured auriolc», cUipticol and 
concentric, as shown in Fig i. 

Nothing can give an idea of the purity of these 
shadows, which are cut out in an opaline mist, or of the 
delicacy of tone of the rainbow which surrounds them. 
The complete silence which reigns m the adrul regions, 
where Util play of light is seen, the absolute calm which 
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exists there, above clouds transformed by the sun into 
flakes of light, adds to the beauty of the spectacle, and 
fills the soul with inexpressible admiration. 

We do not yet know exactly to what cause to attribute 
the production of a luminous contour around the shadow 
projected upon vapours or mists. Some observers have 
thought that these phenomena are due to the diffraction of 
light, but It H possible that they have a common origin 
with the rainbow. What tends to confirm this opinion is 
the necessity for ihe presence of the v.apour of water M a 
necessary condition of the phenomenon if it is the 
result of diffraction, it ought to appear as well upon a 
white wall, or any kind of screen, as upon a cloud. It 
is possible, moreover, to study these curious phenomena 
by means of experiments upon the eaith , by suitably 
arranging screens of silk or muslin saturated with water, 
which resemble a cloud, we may expect to be able to pro- 
duce the phenomenon. M. Leterne points out another 
excellent method of studying it. On a spring morning, 
when the sun, about or 20 degrees above the horizon, 
has warmed the atmosphere a little, and h.as produced a 
light condensation of vapour upon the grassy borders of 
the roads, one may see his silhouette projected upon 
the humid verdure, surrounded by a luminous con- 
tour, in which is seen the colours of the spectrum, the 
red, however, being strongest.* 


THE GEOLOGICAL SVRVEY OF INDIANA 
^EOLOGY IS a branch of Science which specialty 
commends itself to the fostering care of Govern- 
ments, paternal or othciwisc. More particularly is this 
true of a new country, where, m the imagination of the 
settlers, untold wealth has yet to he dug out of the earth, 
if only they could discover m what quarter best to look for 
it. Accordingly, in not a few of our colonies and in a 
number of the States of the Union, geological and mine- 
ralogical surveys have long been at work, originated and 
continued at the public expense. In most cases, of 
course, the first aim of such surveys, and in fact the very 
justification of their existence in the eyes of practical and 
Dy no means scientific Icgislatois, is the finding of mineral 
we^th. If they were begun from the lofty scientific point 
of view they would fail, and deservedly. But when areally 
able scientific man gets the charge of one of them, and 
has at the same time that motber-wit and knowledge of 
the world which scientific men so often lack, he may not 
only attend to the ngid economics of his paymasters, but 
do great service to geology His aim is to show the 
public that a strictly scientific basis is the only one on 
which a mineral survey to be of any value can be con- 
ducted. And this IS so obvious that if it is simply and 
clearly stated, it for the most part commends itself to the 
common-sense of public men. In laying this necessary 
basis and then in carrying out the survey for economic 
minerals the geologist may both pave the way for an 
enormous increase to his country’s industry and wealth, 
and add much of permanent interest and importance to 
the common stock of geological knowledge. 

Perhaps the most notable illustration of the successful 
accomplishment of this double mission is furnished by 
the career of Sir William Logan, whose practical kmdly 
ways enabled him to tnumph over the shortsightedness 
of colonial obstructionists, and whose patient and saga- 
cious labours among the rocks of Canada h.ave made his 
name honoured and familiar all over the world, and have 
conferred distinction also upon his country In the United 
States, too, fostered by the liberality of the Legislatures, 
a number of admirable State surveys have been made, or 
are still in progress. Under the auspices of such meh as 
James Hall, Owen, the Hitchcocks, the brothers Rogers, 
Hayden, Whitney, Blake, Cook, and others, ' not only 
have maps been constructed, but elaborate reports have 

* ComfUt Rttnint, t Ixxvi p 78^ 


been published, embracing, in addition to the paramount 
economics, much valuable in '’ormation m geology, mine- 
ralogy, and paljcortology 

One of the latest of these State surveys is th.at of In- 
diana, which was started some four years ago under the 
direction of Prof E. T Cox. Like those already referred 
to. It was organised by the authorities “ for the purpose 
of collecting information designed to promote the inte- 
rests of agriculture, arts, manufactureSj and mining ” 
But It was furnis^jcd at the same time with an analytical 
laboratory “ for analysing such ores and substances as 
may be deemed useful to the State,” and with space “ to 
build up a geological and natural history cabinet,” while 
in order to render its labours as speedily serviceable as 
possible, an annual report of progress was required to be 
issued 

Prof Cox has evidently a hard task before him. He 
has been invited to become a kind of depository of all 
the mining information in the State. He is to see that 
trustworthy mineral surveys are made, and at the same 
time he is expected to look after the laboratory and infant 
museum at Indianopolis and— perhaps most laborious 
but not least useful of all — to receive everybody who 
wants to know about coal, iron, or other mineral produce, 
and to collect and furnish to such inquirers all the infor- 
mation procurable. He generously says m one of his 
reports that this latter part of his duties “ has always 
given him pleasure,” though he confesses that it has con- 
sumed a considerable portion of his time. Fortunately 
he can count on the help of a small but apparently able 
staff of assistants, and notwithstanding all the obstacles 
in his way he has succeeded in getting through a large 
amount of woik which, though not yet of high scientific 
value, must bear most importantly upon the future deve- 
lopment of Indiana 

Three volumes of reports with maps have been 
published, bringing the account of the progress of the 
Survey up to the end of last year. E.ach of these neatly 
printed and not too bulky octavos describes several 
counties of the State with reference chiefly to the dis- 
tribution of economic minerals , and the maps which ac- 
company It, though loughly and cheaply executed, are 
cletir and must be of infinite service to the many specula- 
tors and oiheis who every year come m increasing 
numbeis into the state m search of mineral investments. 
The coal-field of Indiana, though only a part of the larger 
basin of Illinois, is estimated to equal more than half of 
the area of the whole of the coal-fields of Great Britain 
and Ireland. .Some of the coal-seams are of excellent 
quality, specially that known loc.ally as “block-coal,” 
which IS said to be unrivalled for iron-furnaces. Abun- 
dant iron ore likewise occurs. Hence not only coal-pits 
but iron-works are springing up m rapidly increasing 
numbers Not a little of this wonderful r.ipidity of growth 
IS attributed by Prof. Cox, and no doubt justly, to 
the extended and more accurate knowledge of the 
minerals which the Survey has been able to publish. In 
the course of two or three years tracts of “ primeval forest ” 
have vanished, and in their place the visitor would now 
see clanking engines and mining villages, crowded with a 
population as busy and begrimed as any to be met with 
m Staffordshire or Lanarkshire. And yet vast though 
this change is, it may be said to have only just ^gun. 
Before many years are over the coal bearing part of the 
formerly quiet agricultural state of Indiana will become 
one of the most active centres of industry in the Union, 
with railways diverging m all directions to carry away 
its mineral produce 

Prof. Cox and his assistants have not only been success- 
ful in pointing out the mineral resources of the various 
counties. In looking through his reports one can see 
that he continues from year to year to slip in more of 
general scientific interest. This is notably the case with 
the volume lately published. In addition to a series of 
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elaborate analyses of coals, we find that in the coal-pit 
sections the names of characteristic fossils have found 
their way into the text, that notices are given, not merely 
of the econom cally useful minerals, but of the 
geological formations which have no special indus- 
trial value,— Silurian, Drift, River-terraces, &c. The 
volume contains also meteorological tables and 
notices of recent geological changes. But by far the 
most interesting 'contribution to science in its pages is 
a “ Report on the Wyandotte Cave and its Fauna,” con- 
tributed by Prof. E D Cope, with an account of the 
geology of the cave, by Prof Cox himself This remark- 
able cavern runs through the “ sub-carboniferous ” lime- 
stone m numerous branches which are said to have a 
total length of twenty-two miles, and gre.-itly to excel 
the more famous Mammoth cave of Kentucky in the 
number and beauty of their stalactites. It contains a pecu- 
liar fauna, numbering at least sixteen species, which show 
a general resemblance to those of the latter cave, and in- 
clude one species of blind fish {Amblvofim spt/ifus) which 
lives in the subterranean waters of Kentucky 

In these Reports each county is described separately, 
so that the same geological facts require to be frequently 
repeated This is, doubtless, the most useful airange- 
ment for those for whom the volumes are primarily in- 
tended. But It would be a service to other readers if a 
good table of contents were given, and if the index were 
made much fuller, especially in matters of general geo- 
logical interest The volumes are eminently praiseworthy, 
and we hope to see them followed, before long, by a good 
m ip and a general geological Report of the whole St.atc 
of Indiana. A G. 


INTELLECT 01 PORPOISES 
A SINGLE visit to the Brighton Aquarium would 
sulifice to convince a recent coi respondent, Mr, 
Mattieu Williams, that the intellect of the porpoise, as 
foreshadowed by its convoluted brain, exceeds, beyond 
comparison, that of the cod-fish or any other representa- 
tives of the piscine race. Of the two specimens now 
inhabiting the largest tank m the building, over one 
hundred feet long, the first-comer so readily accommo- 
dated Itself to Its altered conditions, that on the second day 
it took Its food, smelts and sprats, from its keeper’s hand, 
and has continued to do so ever since. The later arriv.al 
was, at first, less sociably inclined ; but both have latterly 
become equally tame, and frequently, while receiving fish 
from my hand with the gentleness of pet dogs, have per- 
mitted me to pat and stroke their slippery mdia-rubber- 
like backs. 

During feeding-time it is amusing to watch the avidity 
with which these porpoises take their food ; one, the more 
active of the two, usually securing the lion’s share, and 
displaying marked sagacity by fretjuently snatching a 
second or third morsel before disposing of the first. 

The keeper m charge of these interesting animals is 
now in the habit of summoning them to their meals by 
the call of a whistle ; his approaching footsteps, even, 
cause great excitement in their movements, and recent 
experiments have proved them to be acutely sensitive to 
the vibrations of sound. By the phjrsiologist a more 
pleasing spectacle can scarcely be witnessed than the 
graceful actions of these cetacea, as they swiftly pursue 
their course up and down their spacious tank, ascending 
to the surface of the water at intervals of fifteen or twenty 
seconds, to breathe, each inspiration being accompanied 
bjr a spasmodic sob-like sound, produced oy the rush of 
air as a breath is rapidly liberated and inspired through 
the single central blow-hole. 

Onward progress is effected in these animals, t* in all 
other cetacea, exclusively by the action of the borisontal 
caudal fin } the development of muscle at the " wriet * of 
the toil on which this action depends being enormoui and 


plainly visible externally ; the pectorals arc devoted prin- 
cipally to the purpose of steering the creature to the right 
or left, aiding it also m rising to the surface of the water. 

The fact alone of the porpoise suckling and evincing 
much maternal solicitude for the welfare of its young indi- 
cates the superiority of its position in the zoological scale 
above that of the other representatives of the finny tribe , 
and to this, in addition to the remarks just made upon 
their sagacity when feeding, many other facts may be 
cited, pointing in the same direction. The curiosity attri- 
buted to these creatures, as illustrated by the experiences 
of Mr. Mattieu Williams, receives ample confirmation 
from their habits m confinement. A new arrival is at 
once subjected to the most importunate attention, and, 
advancing from familiarity to contempt, if disapproved of, 
soon becomes the object of attack and persecution A 
few dog-fish, Acanthtas and Mustflus, three or four feet 
long, placed in the same tank, soon fell victims to their 
tyranny, the porpoises seizing them by their tails, and 
swimming off with and shaking them m a manner scaicely 
conducive to their comfort or dignified appearance, re- 
minding the spectator of a large dog worrying a rat The 
fine sturgeon, six feet long, now sharing an adjoining 
tank with the cod, was first placed with these animals, but 
m a short time was so persecuted that for safety it had to 
be removed , while to this day the lacerated condilion of 
Its tail bears witness to the pertinacious attention of its 
former comrades. Some l.iige skate (A’ri/<i clavaUi and 
maculata), while they maintained their usual habit of 
King sluggishly on the floor of the tank, escaped moles- 
tation j but no sooner did these fish display any unwonted 
activity than the porpoises were upon them, and, making 
a convenient handle of their characterisuc attenuated 
t.uls, worried them incessantly. On one occasion I wit- 
nessed the t'KO Cetm en acting evidently m concert against 
one of these unwieldy fish, the latter swimming close to 
the top of the water, and seeking momentary respite from 
Its relentless enemies, by lifting its unfortunate caudal 
.ippendage high above its surface. It need scarcely be 
remarked that the skate were removed before further 
mischief could be done, leaving the porpoises, with the 
exception of a few conger, which during the day-time 
mostly he hidden m the crevices of the rock work, turtles, 
and a huge monk-fish (R/ii/id sguaUna) sole occupants 
of this colossal tank. 

While far behind the porpoises in display of intellect, it 
may be hereafter shown that the representatives of the 
Gadidte, or cod-family, are by no means the least mtelli. 
gent of fish. W. bAVlI.l.h Kkni 


I AN INTERNATIONAL COINAGE 

A PROPOSITION has been made for holding a 
private conference for an International Coinage at 
Vienna in the course of next September, and to consider 
more particularly the following points •— 

I. The question of Valuation. 

2. The principal Corns. 

3. The Unit of Value, and its Sub-divisiohs. 

4. The charge for Coming, the rate of alloy, and other 
technical questions 

3. The preservation of the full value of the principal 
Coins in circulation, and the coining of others. 

6, The ditferent modes of introducing a new money, 
system. 

The prune mover and most active agent in the promo- 
tion of this conference is Mr. A. Eggers, Consul in Bremen, 
1 he declared object is to bring together a limited number 
of semi-official or private repreicntatives of the various 
countries, with a view of a f^ull discussion of the subject i 
and a committM has been constituted consisting of 
several Frmoh and German gentlemen who are interested 
in the question of the International Coinage. 
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Mr. Eggers has recently paid a visit to this country 
with a view of inducing some of the English advocates of 
an International Coinage to take part in the proposed 
conference. It was suggested by Mr. I n Smith, M.P., 
that a private meeting should be held to en.able Mr. 
Eggers to explain his vuws, and this meeting was 
accordingly held on the ajth ult. at the Standards Office, 
7, Old Palace Yard But few persons, however, attended ; 
amongst them were Dr. Leone Levi and Mr. Hendricks ; 
Mr J. B Smith was himself absent from illness. 

The principal propositions of Mr. Eggers, which seem 
to be fully explained in his printed pamphlet, entitled 
“ Die Geldreform,” published at Berlin, were — 

1. That the International Coins should be of around 

metric weight 

2. As common units of value, a dollar of fine gold 

ij gramme, and a com of 25 grammes of silver 
in fit's 

3. As nearly correspondmg'with the pound sterling, a 

coin of 5 dollars, or a new sovereign of grammes 
of fine gold 

And he suggested that such a gold dollar and sovereign 
might be first introduced in Canada, as very nearly 
agreeing in value with the American gold coinage 

The objections raised against these propositions were, 
first, that if the fine gold in the dollar weighed li grammes, 
the addition of J alloy would make the actual weight of 
the dollar ij grammes, which is not a round metric 
weight. There would be the same result with the new 
sovereign of grammes fine gold, as J alloy would make 
the actual weight 8i^ grammes. 

A far more serious objection was that the difference 
between the 7J gramme fine gold m the proposed new 
sovereign, and'y 32238 grammes in the existing sovereign, 
equal to o 17762 grammes, would increase the value of 
the sovereign more than which was quite inad- 
missible 

'I he question of a silver International Com was not 
discussed, the general opinion being that the difficulties 
of agreeing upon a single gold unit were already suffi- 
ciently great, and that until they could be>verconie, it was 
almost hopeless to expect that any International Coinage 
could be established. The adoption in the German 
Empire of the 20-mark piece as the gold com unit, and 
containing 5 oi,d. less in value of fine gold than the sove- 
reign, together with the very large amount of the new 
German gold coinage, appears to offer at the present 
time an insuperable obstacle to the common adoption of 
an International Coinage, however desirable it may be. 


NOTES 

At the meeting of the Pam Academy of Sciences on the yth 
instant, three elections to the Section of Anatomy and Zoology 
took place. The places to be filled were those of Mr. Agassi*, 
elected a Foreign Associate, and MM. Pictet and Pouchet, 
deceased. In the first case M. Steenstrup |obtained 38 votes 
and Mr. Darwin 6 ; in the second Mr. Dana obtained 35 and 
Mr. Darwin 12 ; m the third Dr. Carpenter obtained 35, Mr. 
Darwin 12, and Mr. Huxley 1 vote. Messrs. Steenstrup, Dana, 
and Carpenter were therefore declared duly elected. 

TliK Professorship of Anatomy at King’s College, London, 
rendered vacant by the death of Mr Partridge, was refilled on 
Friday last by the appointment of Dr Cumow, a former student 
of the College, whose medical career at the University of London 
has been one of the most brilliant on record. After having ob- 
tained the scholarships and gold medals in Anatomy and Materia 
Medica at the first M 13., he was equally successful at the second 
'»I B , gammg the same honours in Medicine and Obstetric 
dedicme. At the M. D. examina' ion Prof Cui now also obtained 
. 11 gold medal We esuannt bat think that the Canncil »f 


King's College have made a judicious selection, and have grace- 
fully recognised talent in one of their most promising pupils. 

Thk Royal College of Science for Ireland, *m connection with 
the Science and Art Department, South Kensington, hu con- 
ferred the diploma of associate on the following gentlemen 1 — 
Faculty of Engineering • G P. Culverwell, E. P. Culvcrwell, R. 
W. Frazer, and E Barrington Faculty of Manufactures • 
Thomas Abbott. The two Royal Scholarships were awarded 
to John O Hicks and James Patterson The silver medal to F. 
A. Caldwell 

“ It never rains but it pours ” Prof. Agassi*, as repre- 
senting the Anderson Natural History School, of Penikese 
Island, has been presented by Mr. C. W Galloupe, of Swamp- 
scott, with a handsome yacht of 80 tons, estimated to cost 20,000 
dollars. The! vessel will be used for dredging, temperature 
soundings, &c , along the jeoast m the neighbourhood of the 
island ; its presentation makes perfectly complete the apparatus 
for practically training the students of the finest natural history 
school m the world. 

Amono the “ Innocents ” slaughtered yesterday in the House 
of Commons we are sorry to notice the Weights and Measures 
(Metnc System) Bill, which was withdrawn by Sir Thomas 
Bazley, m the absence of Mr. J B Smith No notice had 
been given of this step, which naturally drew forth some 
protests. 

The Report of the College of Physical Science of Newcastle- 
upon-Tyne, at the end of the second year of its existence, is 
altogether satisfactory The classes have been augmented from 
four to eleven, and the number of students shows a considerable 
increase over the previous session , the attendance at the evening 
classes is also satisfactory The number of students attending 
instruction in practical chemistry has been so great as to render 
It necessary to make ai rangements for materially increasing the 
laboratory accommodation, The Council are very sanguine of 
the success of the college, though they feci the necessily of found- 
ing more piofcssorships and obtaining more accommodation, and 
think tliat the wealthy manufacturers and merchants of New- 
castle and the North of England ought to render much more 
assistance than they do We hope the wealthy manufacturers of 
the North will see It to be their duty, as it certainly is their interest 
to contnhute to the success of such an institution m their midst 
It would certainly be a disgrace to Newcastle if its Science College 
should, in the midst of enormous wealth, not attain the greatest 
possible measure of success There is no reason why this insti- 
tution should not be made as successful as Owens College, Man- 
chester, and we hope that ere long similar institutions will be 
established in all the large towns of England. It would be a 
pity that those who are concerned in the management of 
the Newcastle institution should mar its success by any 
antiquated restrictions as to a knowledge of ancient languages 
by those who have shown themselves deserving of a degree in 
science. 

We regret to announce the death of the eminent engineer, 
Mr. J. R. McClean, M.P, F.R.S. 

Our readers have no doubt heard of the recent miserable thefts 
of living Italian coral from the Crystal Palace Aquarium. It it 
really difficult to find words to characterise the despicable mean- 
ness of the act Mr Lloyd says that these things are never taken 
when working people are present Meantime the public must 
sufler for the act of an individual, for it has been thought necessary 
so to secure the corals under lock and key, that,they cannot be so 
well seen as before, when in open Unks. We can only hope 
that the petty thief will be discovered i happily such acts are 
rare in our {^ces of public resurt. 
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A MEW p*rt of the quarto " TraiuaotloM of the Zootogical 
Society," ju»t iuned, contains three papers by Prof. Owen. The 
last of these Is of special interest, ns containing the first account 
of a new extinct Slruthions form from Australia, propoted to be 
called Dremorms amtialts, for the full description of \ridch we 
must refer our readers to the paper in question. 

The post tertiary fauna of Australia is eatreoaely rich in 
Macro{>oJui(e, or Kangaroo, many of which greatly exceed any 
of the existing species in sise IVo^essor Owen has lately de- 
scribed a large series of these in a memoir presented to the 
Royal Society, and has divided them into numerous genera, 
founded upon somewhat minute distinctions in the characters of 
the teeth, We have just received from Mr Gerard Krefft, 
Curator of the Sydney Museum, a photograph of the teeth of a 
giant of the race, the four molars together measuring from before 
backwards as much as three inches It is unaccompanied by 
any description, and pending the publ. cation of Prof, Owen’s 
memoir, we nie unaii'o to say whether it belongs to cither of 
the species described therein. 

Till', tank containing the Spring Lobster or Sea Crayfish, 
rahnuius vulgaris, at the Riighton Aquartum, No. 26, u 
invested with special interest at the present moment, on account 
of the appearance, during the last few days, of innumerable 
young. Until within late years, the early condition of this, the 
largest of our British Crustacea, wairegirded as a distinct species, 
allied to Sgui/lt, representing the Stomapodous instead of the 
Bodopthalmous Older of their Class , it was thus described by 
Leich under the name of PAp'/osvn i ««< •nuts The celebrated 
Belgian naturalist. Prof Van Uenelen, w.isons of the first to 
establish the identity of these two forms, and the result of hi> 
praisewor'liy investigations wai simply and amply confirmed by 
the receat arrivals at the Brighton tanks. 1 1 t’lis " J’uyl'otoata " 
phase, the ovate body is so remarkably transparent and flattened 
out, that even when several inches in length they can scarcely 
be distinguished at the surface of the sea, where they often iloat 
in countless numbers .So ne very fine examples of these Crustacea, 
illustrating this interesting stage of their development, arc 
exhibited in the typical invertebrate series m the Royal College 
of Surgeons The specimens at the Urightoa Aquarium just 
exc’udjd from the egg are very minute, scarcely cx.eedmg lull- 
an-iuch in total length, and although swarming m their tank are, 
on account of their extreme pclliicidness, only visible on the 
most close inspection. The " berried hen " producing tins Urge 
brood of young, was added to the collection about a month ago 
An adjoining tank, No 28, is teeming m a similar manner with 
tiae young of the Common Lobster, Ifmnarus vulgaris. 

The number of the “ Proceedings of the Asiatic Society of 
Bengal," containing a report of the annual meeting, has just 
been received. The chief feature of this meeting was the admir- 
able address of the president, Dr T Oldham, from which wc 
are glad to see that under the auspices of this Society, a very 
large amount of valuable work continues to be done to the 
literature, archmology, ethnology, and natural history of India 
For years the Indian Government ignored the acknowledged 
claims which this Society had upon it, m return for the Society’s 
handing over to Government its invaluable collection. It is 
gratifying to be told by the president that the Government oj 
India have acceded in full to the claims of the Society This 
gives us some hope that the Government, who have, the presi- 
dent tells us, sanctioned the necessary expenditure for photo- 
graphic observations of the forthcoming Transit of Venus, will, 
as the Society desires, maintain and render permanent the small 
establishment about to be fixed for this object on some elevated 
spot, for the special purpose of solar observation ia connection 
with meteorology. The British Association at its last meeting 
nquested the Society to urge (he Indian OoTemment to establish 


and maintain an observatory for this purpose in India The 
direct value, both to science and to commerce, of the work of 
such an observatory would be incalculable , and we hope the 
Society will continue importunate until the Government accede 
to Its wishes. We are moreover glad to see that a committee of 
the .Society has been organised to supplement the work of the 
Challengtr by exploring the Indian seas, an almost virgin soil , 
the necessary funds for the purchase of insliuments have been 
granted, and we hope the ship, which is all that is wanting, will 
be forthcoming when the instruments are ready. Altogether the 
Society mast be congratulated on the work it does amid many 
discouragements 

TFt.KtiRAPHic intelligence has been received m Berlin nn. 
nounting that the English steamer conveying the German 
African exploring expedition to Congo has been wrecked off 
Sierra Leone. There was no loss of life, but all the effects 
and scientific instruments of those on board were lost. 

Siioi-KS of earthquake occurred on the morning of July 12 at 
Rime, Kroslnone, Alain, and several other places No damage 
wat done The shocks and subterranean roaring continue in 
tilt neighbourhood of Alpigo A rather strong shock of earlh- 
qiiate occurred on the game day In the Valley of Lira, at Isola 
1 he workmen left the manufactories, and several houses were 
damaged. 

hfR. J L Haddes, C E., who was blinded by watching the 
electric light at Constantinople, is reported as having recovered 

On June 15, according to the ollicial journal of the Viceroyalty 
of Konieh, in Asia Minor, snow fell heavily on the mountain 
called Bulgardagh, in the Kaza of Lrkeli. In some places the 
snow was five feet deep 

Wl have already referredjto the U S exploring expedition 
10 Montana, in connection with the survey for the Northern 
Pacific Railroad, The correspondent of the AVw York Jiihune, 
writing from Fort Rice m the Upper Missouri, near a newly- 
founded town called Bismarck, gives details concerning the 
organisation of the expedition, wli'tli was expected to set out 
from tort Rice at the end of June There is a large military 
e,eort as a protection against the Indians, aivi the scientific party 
IS aril equipped It is expected that the waggons which carry 
.jut supplies will return loaded with specimens of the natural 
products of the region, especially of the Yellowstone Basin, 
10 be arranged systematically, and deposled in the National 
Musuem cf the United States. The resulu of this expedition, 
so liberally fitted out by the American Goveinraent, are likely 
to be of great service to science. 

The Ttmts 0/ India contains an account of the death of a 
huge boa-constrictor which infested some marshy ground at the 
foot of the hills near Poodoocottah. The animal was regarded 
as sacred by the natives, who would not molest it, although only 
on the morning when Dr. Johnstone and Mr. Pennington, w.th 
great danger to themselves, bravely hunted it up and shot it, it 
had swallowed a young child. The animal is about 21 feet long, 
and its stuffed skin is to be deposited in the Madras Museum. 

As might be expected, Mr G J Symons' “ British Rainfall 
for 1872," considering the unusual wetness of the year, is of 
great interest to meteorologists. The author deserves great 
credit for the immense trouble he has taken in putting together 
III a handy and useful form such a multitude of statistics, and 
the great care he appears to have taken to secure accuracy. The 
greatest rainfall m the three kingdoms durmg 1872 occurred at 
The Stye in Cumberland, 1,077 ft above the sea-level, where it 
reached the extraordinary amount of 24J’9Sin . } the smaHest 
amount was at Silspe in Bedfordshire, where it was only 26 i8m., 
unusually mall os oompored with most other places. The 
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volume, besidei rainfall statistics, contains much that is of in> 
tereit to meteorologists, mcluding some statements on the sup- 
posed connection between rambll and sunspot hrequency, that 
are worthy of attention. 

“Tlir U S, Sanitary Commission in the Valley of the Missis, 
sippi during the War of the Rebellion, 1861 — 1866,” is the title 
of a very interesting volume, giving a detailed account of the 
organisation and working of this benevolent commission dating 
the American civil war. It seems to have been on the whole 
well organised and successful in carrying out its object, thus 
doing much to alleviate the miseries of that unfortunate war. 

Mr Fredeuick. Ayrton, bamster-at law, long resident at 
Cairo, who died in London recently, has be<)ucathed to the 
British Museum a splendid library of caligraphic writings in 
Arabic, Persian, and rurkiih, collected daring many years’ 
residence in Egypt, and the market value of which probably 
exceeds 3,000/ Mr. FlAyrton was a perfect connoisseur in the 
Oriental science of caligraphy, uf which so little is known, 
artistically, in Europe , and he devoted time and money, without 
stmt, to this his favourite study Ills collection is, perhaps, 
unrivalled in Europe The gift is made on c indilion that the 
trustees set apart a room in the Museum for the exhibition of 
these specimens of Oriental ealigmphy, and that Mr. Ayrton’s 
Arabic scribe, Asaid Effttidy, be engaged for three or four 
years, at a salary of 100/ per annum, to draw up a catalogue 
ramnnS of the contents of each senes. 

" Li'S Uichesses Natiirelles du Globe k I’Exposttion Univer- 
aelle de Vienne," by M. Bernardm, is the title ol a short pam- 
phlet called forth by the Vienna Exhibition, the author’s object 
bein ' to show that most of the mduslrial matcitala obtained from 
the animal, vegetable, and mineral kingdoms withm the last 
forty years have been lighted upon by chance, and that if com* 
petent men were to make a thorough investigation of the 
subject. Nature might be made to contribute to industry a vastly 
greater amount of material than she at present dues 

We learn from Tnibner’s Litcniry Record that M Alphonse 
Pinail has just published a catalogue containing a description of 
the dilTetcnt collections made during his stay m what was for- 
merly Russian America (Alaska), brought to Europe, ami is now 
exhibiting m one of the galleries of the Museum of Natural His- 
tory, Paris. The collection comprises objects of Natural His- 
tory in general, Pal.eontology, Concliology, and especially a nth 
collection of objects of high ethnographical inlerest, as costumes, 
tools, arms, &c., used by the aborigines of Alaska. 

We are indebted to Iron for the following .—During the 
recent building of a bridge in Holland one of the traverses, 465 
feet long, was misplaced on the supports. It was an inch out of 
line, and the problem was bow to move it Experiment proved 
that the ironwork expanded a small fraction of an inch for every 
degree of beat it received It was noticed that the day and night 
temperature differed by about 25°, and it was thought this might 
be made to move the bridge. In the morning the end out of 
place was bolted down securely, and the other end left free In 
the heat of the sun the iron expanded, and towards night the 
free end was bolted down, and the opposite end was loosened. 
The contraction then dragged the whole thing the other way. 
For two days this experiment was repeated, tdl the desired place 
was reach^. We find no record that the heat of the sun 
has ever been employed in this way before. 

The following is from Ocean Highways During the last 
three years a naval party, command' d by Lieutenant Simpson, 

1 as been employed by the Chilian Government to explore the 
western aide of Patagonia. In November and December iSyt, 
Lieutenant Simpaon, whom narrative has only just been pub- , 
Ushed, asoended the river Ayien, which falls into the sea In lati- 


tude 45° 20' S , opposite the Chinos Archipelago, to the south 
of Chiloe He soon came to rapids and waterfalls which stojiped 
his boats, but he pressed on through the foiest m pouting rxin 
on foot, and crossed the Cordillera at a point where it has never 
I before been visited The country had no inhabitants, but it u 
Well wooded, and signs of coal were found. 

1 No. 5 of the “Lecture Extras’’ of the Ifeiu York 
Tnbune, contains seven lectures with numerous woodcut 
I illustrations. The principal lectures ore, “Sound and Hear- 
ing,” “ Voice and Speech,” and The Explanation of Musical 
I Harmony,” by Prof. Elsberg, of the University Medical College, 
New York, “ Deep Placer Mining m California,” by Prof. 
Benjamin Silliman, of Yale College, and “The Seven Senses,” 
byl)r R. W. Raymond, U.S. Mining Commissioner. 

Aiiiiitions to the Brighton Aquanum during the past week — 

[ 3 Green Turtle (Chehnta vindis), 4 Green Lisards {Incnta 
Hindis), 45 M.ackcrel {ScomWr sromho'), 3 Sea trout (5«/wii 
trutfi), 4 Bass (Labrax lupus), 8 Black Bream (Cantharus 
Imuitui), 3 Shad (Chtpea .I/out) J Scad ( Traclmrus trachums) 

2 Octopus (O.vulgarn), 2 bunches of spawn of Sqiud {/.olis;o 
vul^ani), a brood of young Lobsters (Homarns vulgatt^), 
hatched m tank No. 28 

The additions to the Zoological Society's Gardens during the 
past week include a Mississippi Alligator (AHijpator mississippi- 
e«wi) from New Orleans, presented by Mr John Hanley ; four 
blossom-headed VaardkcH^il’a/iconiis cyaiit c phnln) and an Alex- 
andniic Parrakeet (/ n/eraWn ) from India, presented by Mr. 
HughNcvill, SIX /.eiuida Doves (Anaida nmabihs) from the 
West Indies, picsented by the liiglit Rev Dr. .Stirling , a 
Tabuaii Parrakeet (lyt t hit! ipsts tabiuiisti) from the Feejee 
Islands, and a Waglet’s Conure (Cuniirni waglcti) from Vene- 
zuela, both new to the collection , an Eland (Oieas canmt) from 
South Alrica, purchaseii , two Chested Porcupine* (f/yshx 
custata) born in the Gardens. 


ON IMF. GhRM TIIRORY OF PUTREFACTION 
AND OTllFR PBRMENTA TIVE CNANCES,* 
II, 

n'llE author next proceeded to describe and illustrate, by dia. 

grams enlarged from camera ludda sketches, some of the 
variations he had observed in organisms found m the milk glasses 
when intrurluced into other media Another unnamed species of 
Oidiuin closely allied to that before referred to, and like it 
operating as a putrefactive ferment upon urine, was seen to 
present strange vartetics according to the fluid m which it grew 
and the length of time it remained m it , yet, when placed in 
boiled milk, it returned to exactly the same character which it 
had when in the flask of unboiled milk in which it was first 
observed But still mote remarkable modifications were seen 
among the Bacteria One spe -les of very large size, but of ordi. 
nary form and movement-, as seen first in the milk, presented the 
following, among other varielies. In Pasteur’s solution it grew 
as motionless algoid threads with nucleated segments. In urine 
and turnip infusion it did not grow at all, nor did it in the albu- 
nunous fluid till boiled and cooled solution of sugar of milk had 
been added, when it returned to its original Bacteric form at 
hrst, but afterwards assumed the characters of a toruloid organ- 
ism. In boiled milk it resumed the original Bacteric character, 
but, after seven weeks, the Bactena bad changed from very large 
to excessively minule ones 

Another species, seen m the first instance in milk, as about the 
most minute form of Bacterium the author hid ever observed, 
grew m Pasteur’s solution as an ordinary fuU-sued Bacterium ! 
but in urine it assumed the unjointed and cork-screw shape, and 
the spiral movements of a Spirillum. In turnip infusion it grew 
with extreme r^idity as an ordinary double-rod-like movwg 
Bacieiium, but after remaining some weeks in that medium it 
assumed a remarkable fungoid character with greatly increutd 
* Continued from p. 914 
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diameter, which on introduction into urine reproduced the mov- 
ing Spirillum, now of very large size, and sometimei. remarkably 
branched, but as time passed gradually growing a smaller and 
smaller progeny as the liquid became vitiaied, till at length it 
lost in the urine its spiral shape, and returned to the appearance 
of the minute ordinary Bacterium first seen m the milk. These 
may serve as samples of this class of observations, which proved 
on the one hand how utterly fallacious are any descriptions 
hitherto given of Bacteria according to form, si/e or movement, 
yet, on the other hand, showing that the different Bacteria, like 
the different Oidia, retained amid all their variations their distinct 
specific characters 

The fermentative changes induced in the media by the intro- 
duction of the various organisms weie next alluded to The 
test tubes of the experiment with unboiled milk were shown, and 
It was pointed out that each different organism was accompanied 
by a different appearance of the milk, implying that each was 
associated with a special chemical change m the fluid m which it 
grew An enlarged sketch was also exhibited of the boiled milk 
glasses as they were seen some weeks after they had been inocu- 
lated with the various Bacteiia, showing that no two of those 
glasses were alike In that containing the Ihcteria derived from 
a drop of tap-water introduced into urine the milk had changed 
to a beautiful green colour , that with the kind which formed the 
Spirillum in urine was a pure white curdy mass, sharply acid to 
test-paper, while a third, inoculated with a curious irregular form 
of Bacterium from another of the milk-flasks, was of umber brown 
colour. This glass was brought to the meeting because it was of 
especial interest, not only on account of its peculiar tint, but be- 
cause U was an instance of a primary alkaline fermentation of 
mdk. Another milk glass had been inoculated with the same 
organism, and had undergone the same change, assuming in a 
few days the same umber brown colour, accompanied by power- 
ful alkaline reaction. This particular Bacterium was in some 
forms undistinspilshalile from pairs of granules of a form of 
“Granulicera,” which occurred in one of the milk glasses asso- 
ciated with the large Bacteria above mentioned , but the Uranu- 
ligera having been obtained unmixed by introrlucrag it succes- 
sively into liquids which permitted its growth, but not that of 
the Bacterium, it proved to be a feeble acid ferment of milk, not 
producing any effect upon Us colour One of the glasses sketched 
was of peculiar interest, because it contained a karge motionless 
Bacterium, which had been the sole product of exposure of a 
glass of the boiled milk for an hour in a sitting room, the fungus 
spores that m all probability entered with U having been pre- 
vented ifrom developing by the growth of the Bacterium 
It happened that the Bacterium thus derived from the 
air refused to grow in Pasteur’s solution, unne, or turnip 
infusion, so that if the experiment had been performed 
with either of those fluids, it would have aflorded negative re- 
sults as regards the Bacterium, though fungi would probably 
have appeared , and this might have been quoted as a good illus- 
tration of absence of Bacteiic development after atmospheric 

The Oidium, which, as before mentioned, was a powerful pu- 
trefactive ferment of urine, produced scarcely any effect on milk, 
which had remained unchanged m flavour for seven weeks, al- 
though converted into a thick mass, not by coagulation of the 
casern, but simply bv the dense jungle of the fungus filaments, 
while test paper indicated merely a very faint increase of alkaline 
reaction. The fluid remaining thus unimpaired m quality, ex- 
plained the luxuriant growth and healthy appearance of the 
fungus m It, contrasting strikingly with its characters in nrme, in 
which It rapidly occasioned putrefaction, and then formed merely 
a scum of toruloid rounded cells. 

In describing these facts, the author did not affect the circum- 
locution that would be necessary in order to avoid using the lan- 
guage of the germ theory. As stated at the outset, his original 
object in the investigation had not been to prove that theory, but 
to throw light upon the nature and habits of the fermenting 
organisms, Nevertlieless, for the sake of any who might stdl 
entertain doubt upon the question, it might be well to point out 
that the facts which had been adduced were irreconcilable with 
uny other view. It was plain that they utterly disproved the 
oxygen theory, while they indicated with sufficient distinctness 
that all instances of so-called spontaneous generation hod 
been due simply to imperfect experimentation, ’ll re- 
mained to consider shortly the only other rival theory, 
the somewhat specious one of chemical fermenu. After 
pomting out some of the inconsistencies of that theory 


with the facts obseived, and how its difficulties became in- 
crewed with the discovery of every new orgaiusra with its 
corresponding chemical change, requiring the assumption of a 
new and purely hypothetical chemical ferment, the author 
reminded the bociety that m truth there was not a fact in 
chemistry to favour the belief that any substance destilule of 
vitality possessed the one faculty which distinguished all true 
fermentation, viz the property of self propagation of the ferment 
Perhaps the most remarkable instance of a chemical ferment was 
the resolution of the amygdalin of the bitter almond into the 
essential oil of bitter almonds, hydrocyanic acid, formic acd 
and glucose under the influence of emulsin. The amygdalin neiihtr 
gained nor lost a single atom, but was simply broken up into 
new compounds under the influence of the peculiar albuminous 
principle emulsin But did the emulsin undergo multiplication 
as m the true fermentations? On the contrary, it had been 
shown by Liebig and Wohler in their original paper * that a 
certiin weight of emulsin would only break up a limited 
qii unity of amygdalin, and that the emulsin when afterwards 
sep iratcd no longer affected amygdalin So far from having the 
proptity of self-propagation, it lost its catalytic power m the act 
of catalysis Thus the chemical ferment theory was in truth 
utterly destitute of scientific basis as explaining true fermentation. 

buch being the case it was contended that the germ theory 
must now be regarded as demonstrated , viz that putrefaction 
and other true fermentations characterised by indefinite multipli- 
c.ition of the ferment are caused by the growth of living 
organisms, which, while capable of great vanations according 
to the circumstances m which they are placed, retain their 
specific characters like larger plants, and like them spring only 
from pre-existing similar organisms 

Nevertheless the so-called chemical ferments had a high 
degree of interest in this question, as very likely playing an ini- 
poriant part in bringing about the chemical changes, hor just 
as It was proved that a peculiar albuminous principle, emulsin, 
existing in the sweet as well as m the bitter almond, but absent 
from the pea, or bean, or other leguminous plants examined by 
Liibtg and Wohle, could break up as much as ten times its weight 
ul a stable crystaliisable substance like amygdalin, so it seemed 
probable that other peculiar albuminous principles might exist 
III other plants, such as the fungi, and in like manner break up 
karger or smaller quantities of other stable organic compounds 
III this sense, then, as intervening between the growth of tlie 
organisms and the resulting decompositions, the theory of 
chemical ferments might be welcomed as a valuable hypothesis 
I astly, the author showed some blood obtained from a horse 
between three and four weeks previously, in the hope that by 
e\|>iixmg the carotid artery anliseptically, and receiving the 
blood from It into a "heated” vessel, and protecting U from 
dust, he might, after the clot had contract^, decant off the 
clear serum, and inoculating or exposing the uncontaminated 
fluid, observe organisms and fermentations corresponding to 
those which occur m the practice of surgery. 

But to his great surprise day after day passed without the clot 
showing any sign of shrinking, and it remained still uncontracted. 
In die flask shown, the bufly coat was seen to be present on the 
upper part of the still tremulous jelly-like coagulum, but instead 
ol being powerfully pinched together into a comparatively small 
bulk bathed with scrum, that part like the rest of the clot was 
everywhere m coni act with the sides of the glass, and not a drop 
of serum was to be seen. At the same time there was no smell 
whatever about the cotton that covered the neck of the flask, 
showing that putrefaction had been avoided. Somehow or other 
the exclusion of living organisms, while it had not interfered 
with coagulation, had prevented the fibrine from acquinng a 
tendency to shrink. This fact, whde entirely new, and ojiening 
up a wide field of inquiry, was seen to tally with phenomena 
met with m surgical practice, such as the absence of shrinking of 
the plug of clot near a ligature placed upon an artery It was 
an lUttstration of how htire we are often able to predict what may 
arise when even the most familiar objecu are placed in new 
circumstances. 


SCIENTIFIC SERIAIS 
The fimrnal July — We have heard or 

read of a rath«r Impressionable gemfeman v\ho, as he perused 
Ur Buchan’s ‘•Domestic Medicine,” fancied hinnseli afflicted with 
• « AuialMde Chiime ct dc Phjsique/' *837. p 185 
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ev«ry disorder therein described, not even excepting the paint of 
pregnancy. Bearing this in mind, we woulii recommend that 
none save those well assured of their own sanity should read the 
yonrnal of Atmtai Sctciut There is so much about morbid 
psychology, madness, and idiocy, that weak readers are in some 
real danger of being taken possession of by an uncomfortable 
suspicion that they may be a Jitile touched themselves The 
place of honour is given to an a Idress on idiocy by Dr J. C. 
Bucknill This is a piece of specwl pleading (juslified, perhaps, 
by its occasion) for the education of idiots Now, as these 
miserable abortions must be kept m life because of the indmht 
evil effects of any sjstein of extinguishing them, we ce lainly de- 
sire that they should he kept m asylums and made tomlorlalils. 
But we cannot even grant that they are “ more worthy of our 
efforts than those races of animals which men strive to bring to 
perfection.” Icxcept in to far as Science may be advanced by 
such work. It seems very much of a was'e of time for such a 
man as Segum to I.a mar for four months to fix the eye r>f an 
idiot as the first steii in the education of sight We cannot go 
into ecslacy on heirmg that idio.s are a.tu.ally taught to use 
knives and fork-, when so many rational beings around us have 
neither knives nor folks to use, nor any use lor them By all 
means let the charitable supp ut a-yluins for idiots , but at the 
same time it should not befoigottin that these poor creatures 
can never be educate I into ariythiiig useful or lovely, .and that a 
point IS soon reichel beyond which fuither cduca'um is mis- 
spent labour — A valu.tble paper on " 1 he Use of Digitabs m 
Maniacal Excitement” is contributed by Dr \V I Mickle 
Next follows, under the (iilc of “ Consciousne-.s an.l Uiiconscioua 
Cerebration," a rather muddled attempt, on ihe pvrt of W (1 
Davies, B.U , to upset Dr, Carneii'er’s doctiiiic of “ iinconsci ms 
cerebration” Iron thu article one might suppose tnat the 
views combated were pecu tar to Dr Carpen er and his so-called 
disclphs Dr Bislian and Miss Cobbe, whereas in truth the 
writer has against him not these only, but also the most rlistin- 
guished of Iiv.ng psychologists ills writing is a g.iod deal in 
the bad old style, the language serving at limns, as it seems to 
us, to obscure rather than express thought Dr Carpenter is 
accuscrl of imagining a nervous aiiatmiiy 10 suu his ihcoiy But 
Mr Davies do.s not himself seem to be up with the latest acien- 
tific surmises For example, in laying the groundwork of one of 1 
his own arguments, he says “ 1 he very same cells in 1 he visual 
serae-centre cannoi, at one and the same momenC, see biown and 
yellow ” fie does not seem to be aware that it is highly prrvbable 
that the cells that see one colour never do see another There 
are over a dozen other papers, all of more or less, some of them 
of considerable mteresi. 

Thb MontMy Miiros<.o/>ual ycurnaltot this m mth commences 
■with anariicle by Mr J W btepliensoiiontlic optical .appearances 
presented by the inner and outer layers of t oscia'Klucus when ex- 
amined in bisulphide of catlion and in air, 111 which the impor- 
tance of considering the rcfr.tclive index of the mediuin m which 
calcareous and siiicious Structures arc ex.iiniiie,i, is fully dis- 
cussed 1 his IS followed by a paper on some new diatoms from 
the hsibours ol I'eru and Bolivia, by Mr, h Kittun, in which 
AulatoJisius Jormasut and QmphaloptHa r’rrj/d'/ur are the most 
imporiant, — Mr h Wcnliam, 111 a very temper »tc manner, re- 
buffs the unjustifiable statements of the Anieiican microscopists, 
who, not realising the high scientific position he holds in this 
country, accuse him of acting unfairly to Mr Ivlles, and in- 
synuaie that he has acted from mercenary m ilives. He ends by 
saying, “ I trust that Colonel Woodward, having aRirmed that 
‘ the jMssilion taken by roe is certainly (rue fur objectives, as 
ordinarily constructed,' will allow that this additional lens em- 
bodies a deviation from (he ordinary question, whivh was to the 
effect that tliere would be no loss of angle aperture of ordinary 
objectives by the immersion of the front surlace in fluids.” — Dr. 
Braithwaile contiitues his observations on the bog mosse>.-— Ur. 
Koysion-Piggotc considers the high-power definition ol mmate 
organic particles, m which he divides his subject into five part^ 
including the nature of the least circle of confusion, the attiuv 
of mixed shadows, and the nature of perfect dehnition.— The 
preparation of the brain and spinal cord for microscopic exami- 
nation, forms Ihe subject of a paper bv Mr. H. b Atkinson, m 
which he expUms m detail the inetliovls employed by Pro- 
fessor Kiitlietrord, and the means of staining sections adopted by 

Petermann't Ceograpktscht MUthetlungen, No. VI — An account 
of Dr. Naebt^’s teaveb in Northern Africa, which appears in 


tbt* number, we have already noticed in the advanced sheets 
One of the longest and most valuable papers is by Dr. C. E. 
Meinicke on Dr Bernstein’s explorations in the Northern 
Moluccas, accompanied by a map An important article is the 
second part of an accoont by Freiherr F. von Richthofen, of 
some 01 the results oi his journey from Pekin sonthwestwards 
through China, embracing valuable details on the geology, topo- 
graphy, and oatural hiatory of the little known iiitrnor of that 
country Another important article is on the Aurora Borealis, by 
M E Pechuel Lo-sche, who for the purpose of ascertaining the 
real nature of the phenomenon, brings together the results of the 
observations o' fiose who have cirefully obs-rred it in the Polar 
regions Itns is lo he followed liy another paper in the same 
direction — Dr If Wagner lontributes an article on the Deve- 
lopment of ihe ('.cnnvn Rulway System, accompanied by a 
well-constructed map 

A VEKV interestinj niimhrr of the Ihtlhlin PAntiul di la 
Sflcidd d' AccUmotctijn <4 Pans lias been published for May 
One of the principal p.ap rs is a long .artiil- by the Abhi Des- 
goilins, missionary at Yer ka-lo, on the zoology of Thibet. 
The vailed temperatures of ils ililhrent levels are such that 
Ihe coaiitry roatains a great vari< ly of animals, the fauna of 
both tiopieal and cold climates being f.mnd there A descrip- 
tion IS given by \f Ro' ert of his pat nt artifcial incubators foi 
haicliiog eggs, which seem to be nio-e perfect 111 a'l iheirdctails 
than .any ot tlio e applcinces we have seen As a proof of 
the uscliitncss of such a So.nty, the soi rotary calls attention 
to the mcieascd price of cetlam animal and vegetable pro- 
ducts of foreign countries, which, if the principle of accli- 
matisation were more fully deve'oped, could lie produced 
much chiapcr in hiance Experimcn's on sericulture have 
shown Out siix of vined colour can be produced by feed- 
ing the ‘ilkwo m on different leaves. Worms fed on vine 
leaves prixliice a silk of a magmheent red coDur Ec.luce 
has been found ti pro luce an eiiicrald-grcen coloured 'ilk. 
During April, $1 animals an 1 880 bud- were n ceived at the Gar- 
densot the Society, while 51 aninuls, and 1,333 birds wen distri- 
bute I Among iiueifsiing items of intelligence we may mention 
that iheostuches have begun to lay, and it Is hoped that kangaroo* 
may be s • fietlv bied m !■ ranee as to justify their being turned 
loose in suitable ( arts of the country Three Trumpeter Swan* 


SOCIETIES AND ACADEMIES 
London 

Royal Society, June 19 — ‘‘On a tendency ob-erved in Sun- 
spots l.> change alternately from the one bolar Ilemisjihere to 
the Ollier ” By Warren De La Rue, D C L , F R b , Bal our 
Stewart, El. D , F R b , and Benjamin I.oevvy, F R A S 

1 llillicrlo in our lediiciions we li.ive summed up the spotteo 
areas of the various groups occuiring on the sun's surface on any 
day, and have regarded their sum as a lepresemnlion of the opot- 
activity for that Oay It has occutred to us to see what result 
we should obtain by taking instead for each day the excess of the 
spotted area in the one solar hemisphere above that in the 
other 

2 On adopting this method, it soon became evident that dur- 
ing periods of great disturbance there is a tendency in -pots to 
change alternately from the north or p I'liive to the south or nega- 
tive nemisphere, and vtctvtrA, Ihe period of such charge being 
about 23 Hays. When, on the other hand, the solar disturbance 
I* inconsiderable, the spots do not prcMnt any such systematii; 
Oi.cillation. 

3 We have graphically represented on a diagram the retelts 
derived from this method during three of the most coiuiiderable 
periods of so'ar disturbance. 

In thu diagram the observed value* of hemispherical MtcffS 
are merited with an asterisk, and a curve is draam to a* eo 
equalise their ssaaller irsegulariuet. The northern hemisphent 
It reckoned positive, and the southern negative. Thu uait of 
area is as Imfore, the one Miihonth of (he sun’s vitibl* htmi- 
sphere 

4 The first of th*»e three periods extends from the beginning 
of August to the end of December, 1859. We derive from «ur 
dtugyam the following Table, exhibiting the nsaxuNUin amouuiv 
of hemuphencal exeesa, with their ntpeetivc dates 1— 
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Aug 27 
Sept, n , 
Sept 17 
Oct 3 
Oct 16 
Nov 3 
Nov IS 
Nov. 20 
Dec 7 
Dec. 22 


+ 1050 


-2920 

-1420 

-2480 

-1320 

-1400 


From these we derive the following values of a period of 
oscillation by taking the dilTerences in dates between the positive 
extremes — 

27 days, 2t dajs, 29 days, 30 days, 22 days —mean, 25 8 days , 
while doing the same with the negative extremes, we obtain — 
24 days, 22 days, 31 days, 17 days, 32 days — mean, 25 2 days 
5 Tlie second of the three periods extends from the end of 


Jun 


Treating this m the 


1S60, July I 
July 22 
July 30 
Aug 9 
Aug 21 

Sept ?6 
Oct I 
Oct. 9 
Oct 19 
Oct. 3t 


(- 380) 




From these we derive, by taking the differences ... .. 

the positive extremes, 

29 days, 22 days, 26 days, 23 days, 22 days— mean, 24 4 days 
while doing the same with negative extremes, we obtain — 

18 days, 27 days, 26 days, 18 days— mean, 22 25 days 
6 The third of these three periods extends from the beginning 
of May to the end of August 1862 Treating this In the 
■■’e obtain i — 



+ 460 

Taking, as before, the distances between the positive extremes, 
we obtain — 

25 days, 26 days, 27 days, 28 days — mean, 26 5 days , 
while from the negative extremes we obtain i — 

24 days, 3t days, ag days— mean, 28 O days. 

From the whole three periods we obtain, as the meet probable 
mean value, 25 2 days. 

7 We do not profess to hare discovered the cause of these 
oscillations, but we would nevertheless suggest that the obser- 
vawnal facm here brought to light may perhaps be connected 
with two other observational facts, the one of which was first 
brought to light by Carrington, and the other by ourselves. 
.The first of these is the fact that, generally speaking, spots in 
the north hemisphere have much about the same latitude as those 
oowrring at the same or nearly the same period in the south, both 
Nts widening or contracting together. We may perhaps, there- 
l^j^uppose, by applying this law, that the latitude of the apo» 
WTOM the positive extremes in the above senea is not 
e^Hy dififerent from that of those which cause the corresponding 
nemve extremes. 


The ^nd obsemtional Uw is that which tdls us that spots 
about the same period have a tendency to attain 


at or near the same ecliptical longitude Now, if we suppose 
that m the foregoing three senes the greatest positive extremes 
were caused by the positive spots attaining their greatest sire, 
and the greatest ne^tive extremes by the necative spots, 
attaining their greatest size, it would follow that tuc two sets, 
positive and negative, must have taken their nse at places on 
the sun’s surface 180* of longitude different from each other 
masmuch as the one set about twelve or thirteen days before or 
afur passed (let us say) the same ecliptical longitude as the 

But if the positive set have the same latitude as the negative, 
and if the one is iSo” of solar longitude different from the other. 
It would mean that the hue outlo eaks an at apfasite ends of the 
sani solar dtameltr 

Ihis conclu-sion is an interesting one, but, of course, it 
requires to be verified by further ob>ervation before it be finally 
received. Meanwhile, we are engaged 111 mapping out syste- 
matically the positions of the various outbreaks of the sun’s 
surface, and wc shall soon, therefore, be able to find whether 
or not there be any truth m this conjecture 

Geologists’ Association, July 4. — Mr. Henry Woodward, 
F K S , president, in the chair --1 “A sketch of the Geology 
of Norlhamptonshire,” by Samuel Sharp, 1‘ S A A general 
section of the county of Northampton shows the lias as a 
basal formation with the inferior oolite beds of the “ Northamp- 
ton sands ” above Fossils are abundant, and some species are 
not found in other localities 1 he upper division consists of a 
nearly white sihceous sand with bands of clay and a plant bed, 
the whole of these deposits being evidently of estuarine and 
littoral origm. Above these, but unconiorraably, lies the 
bed classed as Great Oolite, and which consists of, firstly, 
a series of clay beds with a ferruginous base and containing 
a plant bed , then, secondly, a limestone series abounding with 
fossils and affording an ornamental stone called “ Alwalton 
marble ” The bed of clay reposing on these great oolite strata 
may be considered the equivalent of the “Bradford clay,” and 
still higher in a general section will be found the Forest marble, 
the bornbrash, and, highest of the secondaries, the Oxford clay. 
The high lands of the county are frequently capped by boulder 
clay and glacial gravels containing fragments from nearly the 
whole senes of the primary and secondary rocks A peaty 
fluvutUe bed above the gravels contains at its base numerous 
remains of mammalia The lias extends throughout the county 
though appearing only m the valleys, the iron sands occupy the 
middle and the Lincolnshire limestone the northern portion of 
the county, while the other formations are patchy in extension. 
A high Ublft-land about Naseby gives rise to the Avon, the 
Welland, and the Nene, which occupy the principal valleys of 
the county. In past times efforts were made at consider- 
able cost to find coal, and recently the question of whether 
coal can be obtamed m the county has been discussed, 
but judging from what wc know of the rocks of 
the nearest coal field of Warwickshire, and of the intervening 
district, as much as 4,500 ft. of strata may lie above coal-seams 
of sufficient thickness to be worked. Moreover, Frof Hull, 
F R i> , concludes that “ Carboniferous ” coal will not be found at 
any depth in Northamptonshire. — 2. “On some new Crag Fossil,” 
by Alfred Bell. The author’s observations since his former 
paper on the crags was read, confirm the views he then expressed 
as to the divisibUity of the English crags mto four divisions 
founded on palaeontological evidence. He had determined 145 
species (some new, some new to the crag, and some new 
to particulsur divisions) m addition to those given in his 
published lists.— 3. “An imcount of the Eruption of Mount 
Vesuviui of April 1872,” by J. M. Black. In this paper 
the brief but violent and destructive eruption of last year was 
described by the author, who has carefully noted the vanous 
phenomena that occurred dunng its contmuaiice An ascent of 
the volcano was made by Mr Black, a few days after the 
eruption, and the form and condition of the crater observed. 
The author had succeeded m photographing various parts of 
the mountain after toe eruption, and the views so taken were 
exhibited. 

pHtLADELPHIA 

Academy of Natural Sciences, April i —Dr. Ruschen* 
berger, president, in the chair. The following pper wm presented 
for pubhes^ioa i— ■* On the Affinities of the Sirenians,” by Theo. 
GUI Prot UWy remarked that the rat presented this evening 
by Mr. L. Fiisiel w«a a specimen of the Black Rat, or Afus rat- 
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tus, which had been caught on board a ship m the victnUir of the 
city. This rat is exceedingly rare, but is said to have once been 
common enough, and is also said to have been nearly exter- 
minated by the c.immon brown or Norway Rat. 

April 8 — Dr I.eConte announced the death, at Davidsbuig, 
York Co., I‘a , on Marcli 10, of Freidrich Ernest MeUbeiiaer, 
M D , a correspondent of the Academy, aged nearly mnety-one 
years lie inherited great taste for entomology from his father, 
E F, Melshemier, a clergyman, who cultivated natural science 
with much success, and not only was a highly esteemed corre- 
spondent of Knoch and other European entomolt^ists of the end 
of the past and beginning of the present century, but an active 
collaborator with bay, the founder of descriptive entomology in 
the United 'otate-. Entomology also owes to Dr Melsheimer 
the catalogue of the described Co'eoptera of the United States, 
which waspuhlishel hy the Smithsonian Institution in 1853. It 
was the first woik of bibliographical importance m the modem 
history of that branch of science, and gave a powerful impetus to 
Its development in the United .States, and has greatly diminished 
the labiiur of those who have continued the study of that de- 
partment 

April 15 — "Observations on a Change of Structure of a 
Larva of Dryocampa tmpt> tails," by Thos G tJentry. — "Re- 
marks on b.xtinct Mammals from California Prof Leidy 
directed attention to some fossils, which he had borrowed, 
through Prof E O Hovey, from the cabinet of Wabash Col- 
lege, Crawfordsville, Indiana. The most interesting specimens 
consist of an upper molar and a complete lower molar series of 
s lama a.s large as the existing camel Remains of a still 
larger species from California have been previously indicated | 
under the name of Aucheuta oUi/orntca, The present specimens 
were referred to a species with the name Auchema httltnta. 
Prof Owen has described some remains of an equally large lama 
from Mexico, which he refers to an allied genus with the name 
Palau'hema magna, and which perhaps may be the same as the 
Auihfma htsterna An inspection of Prof Owen’s figures of a 
Kries of molar teeth leads to the suspicion that he has inadver- 
tently mistaken the upper series for the lower ones, and has thus 
been led to lefer them to a genus different from ituhfma. 

April a2 Influence ot Nutrition upon Sex among the 
Lepidoptera.” by Thos G (,entry — "Fungus Parasite on a 
Mouse.’’ Prof. Leidy exhibited a mouse with several whitish 
masses adherent to the ears, side of the face, and nose The 
mouse had been caught m the children's department of Blockley 
Hospital The white matter examined beneath the microscope 
proved to be composed of sporular bodies, single, double, or m 
short chains of a dozen or more They measure about the 
of a line m a diameter Ihe fungus is a Toriila 01^ OidiuB, and 
resembles that found m Aptha Perhaps the disease in the mouse 
IS the result of feeding upon articles imbued with adlierent por- 
tions of apthous matter Irom the mouths of children. 

Bsriin 

German Chemical Society, June 14 — C Rammelsberg, 
vice president, m the chair — F Romer has investigated the fol- 
lowing derivatives of normal propylic alcohol •—The mercaptan 
and its mercury-compound, propyl-xamhogenic acid and its 
sodium salt, and the monamme By heating cyanate of potash 
with propyl-sulphate of potash no cyanurate of pro{qd was 
formed, but a well-crystallised biuret in which three at^s of 
hydrogen are replaced hy three molecules of propyl.— R. Otto 
sent a well-crystallised specimen of phosphate of ammonium ond 
magnesium from the cesspool of an old house in Brunswick, analo- 
gous to the crystals of “ Struvite ” found in Hamburg m 184* — 

C Scheibler showed a specimen of glass ground by a new 
method, which has come to us from America, and is no# prac- 
tised in the glassworks of M. Hasenclever at HoUbei|^ near 
Aix-la-Chapelle By means of Giflard’s injector a current •af fine 
hard sand is thrown with great force on the glass, which it thus 
ground , but any pattern cut in paper and past^ on the glass 
remains unaltered Even hard minerals, such as corundum, can 
be ground by this process.— C. Bottinget has studied the' action 
of baryta on pyruvic acid. According to Finck two acids are 
thus produced, one ciystalline, which lie called untinic, and one 
syrupy body, to which he gave the name of untonic acid. Mr. 
hottinger’s researches throw doubts on the existence of the latter 
liody, which seems to be a mixture of uritinic, acetic, and oxalic 
acids — C. Rammelsberg communicated new researches on the 
composition of vesuvians of difierent origin — W. H. Pike, of 
London, has treated sulfo-urea with chloride of bentoyle, obtain- 
ing well crystallised benzoyle-sulfo-nrea (C,H,ONH)CS(NH)a 
of the meltfng.pofnt 1 70*. 


j Paris 

Academy of Sciences, July 7.— M. de Quatrefages, presi- 
dent, in the chair The following papers were read : — New 
clinical researches on the localisation, in the anterior lobes of 
! the brain, of the action by which the brain contributes to the 
psycho-physiological faculty of speech, by M. BouiIUud. At 
the conclusion of this somewhat long paper, M. E Chevreul 
made sonic remarks on Dr Bouillaud’s conclusions. — On the ex- 
ponential function, by H Ilermite. — On the heat of combina- 
tion referred to the solid state, a new expression for thermo- 
chemical reactions, by M Bcrlbelot — The election of Dr 
Carpenter, Mr Siecnstrup, and Mr Dana, as recorded in 
our notes, then took place — On a system of optical tele- 
graphy, invented during the siege of Pans, by a commission ap- 
pointeij by the (.lovernor, by M. I.aussedat. — On the nutritive 
and mtlk-producing properties of Ga/tga opcinahs, by M. 
Gillet-Damitfe — On the constitution of the sun and the theory 
of the spots, by M E. Vicaire The author vigorously sup- 
ported the scoriiB theory of spots, which he regards as formed 
by the fall of heated products of combustion into a boiling 
liquid , he considers lhat the prominences are formed at the same 
lime and by the same agency. — Solar cyclones compared to those 
of our own atmosphere, by M. H Tarry - -On a new isomer of 
valeric acid, by MM. Friedel and .Silva — On the transformation 
of succinic into malic acid, by M E Bourgoin The author 
has succeeded in effecting this by he.ating line and dry argenetic 
maLate, mixed with fine sand, to 1 80° —On the mode of decom- 
position of explosive bodies as compared with the phenomena 
of supersaturaiion, by MM. Champion and Pellet — On the 
action of bcnryl chloride on napthalaminc, by MM Ch Frotc 
and D Tummasi — 1 xpeiimental researches on the action of 
nitrous oxide, by MM? Jolyet and T Blanche The authors 
believe that this gas is not a true anarsthetic, but acts by pro- 
ducing asphyxia - Researches on the floral organogenesis of the 
hazels, by M H Baillon — Discovery of the maku and the 
horse in the fossil state in ihc phosphorites of Lot, by M. E 
Delfortne — Un the crystalline forms of bcotcli Lanaikice, by 
M A Schrauf —Details of the earthquake of the 29th of June, 
by M W Dc Fenvielle 
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THE ENDOWMENT OF RESEARCH 
HI 

I T IS probable that though the mam proposition here 
advocated, that original workers in the Sciences de- 
serve, on public grounds, a recognised position and pecu- 
niary support, will not meet with much opposition from 
any quarter, the means by which this desirable end is 
chiefly proposed to be attained will not be acquiesced in 
with equal readiness Englishmen have been so long 
accustomed to regard their Universities as merely high 
schools of liberal education, and the independent growth 
of modern Science in this country has been so rapid and 
vigorous that to many worthy persons it will seem nothing 
better than a Utopian dream to attempt to re establish 
the genuine pursuit of scientihc knowledge as an end in 
Itself at our ancient seats of learning. Those, however, 
who know something about the system of a German 
University, and are acquainted with the former history of 
Oxford and Cambridge, will not consider the attempt to 
be of such a hopeless character. The present time also 
affords an admirable opportunity of urging upon public 
attention a fundamental reform in the direction above indi- 
cated, The Universities have of late years been losing 
many of the peculiarities which they once so warmly 
cherished, and at the same time their revenues have been 
increasing to an enormous extent. The same Govern- 
ment which passed a Bill to pronounce them national 
and not ecclesiastical establishments, has also issued a 
Royal Commi>sion to inquire into the extent and 
distribution of their endowments. Now that the nation 
has established its claim to remodel the Universities 
solely with a view to the public interest, and is taking 
stock, as It were, of the property which has fallen under 
ICS disposal, the very occasion has come when scientific 
men should formulate their demands on behalf of those 
public interests which the practical politician is likely to 
neglect. It must, moreover, be borne m mind that the 
impulse in this direction must come from without, for 
although It will not be difficult to prove that no less 
benefit would accrue to the Universities themselves than 
to the cause of Science from the scheme herein ad- 
vocated, yet the most advanced academical reformers 
do not seem to have got beyond the notion of extending 
and perfecting the professorial functions. 

We propose then to show at some length that the En- 
dowment of Research should naturally take a leading 
place in the reconstruction of the University system 
which appears to be close at hand, and to indicate in 
what manner such endowment may most readily be 
carried into effect. For this purpose it will not be neces- 
sary to reveal the many minor abuses which the reforms 
of twenty years ago failed to remove, but it will be neces- 
sary to adopt the more difficult task of sketching out the 
true conception of what a University should be, and of 
considering the comparative claims to endowfnent of 
teaching and of study. 

Without any attempt to prejndge the matter, or to 
awake the dormant controversy as to the original meaning 
of the word, it may be safely laid down that a University , 
No. 195— VoL. viti. 


IS an institution composed of the most competent teachers 
and the most promising students, on which the State, m 
consideration of its diligently promoting the higher edu- 
cation, confers a lofty position and impirtant privileges. 
That such an institution should enjoy large endowments 
is evidently not of the essence of its nature, for the Uni- 
versities of old were uniformly most famous when they 
were least rich it is, however, absolutely necess iry for 
the healthy activity of its functions that it should not be 
so encumbered with wealth as to be disposed to lavish sine- 
cures upon Its favourite members It is evident, also, that 
It will forfeit Its trust as the home of Culture and of 
Science, and will degenerate into a lyceum for the adult 
son, of the well-to-do classes, unless it continually main- 
tains Itself on a level with the ever-advancing boundaries 
of human knowledge, and that ju-.t so far as it lags be- 
hind it will exercise a mischievous influence on the simple 
public, who continue to rely upon its treacherous 
authority Further, it is of great importance that the 
original institution, on which alone the rank was bestowed, 
and which alone deserves the high privileges, should not be 
absorbed by the growth of a number of parasitic institu- 
tions, whose interests and aims may be not identical with or 
even analogous to its own. But above all other symptoms 
of decay that a University can show, 1$ to be placed its 
rejection of the highest branches of knowledge which 
the progressive activity of human thought is ever compre- 
hending within the domain of Science To this danger 
the most ancient and the most wealthy Universities are 
n.iturally the most exposed. Their antiquity leads them 
to regard the erudition which they have inherited through 
many centuries as synonymous with real knowledge, and 
their wealth is used (where it is not misused) to afford 
encouragement only to those kinds of learning which their 
traditions have sanctified. In brief, a false University would 
be .m institution which is content merely to satisfy the de- 
mand for teaching which custom approves, and which 
neglects at a hindrance to us tuittonal duties the higher 
knowledge which it was originally founded to promote. 

To recall such a University to the true conception of 
Its duties no mere mechanical changes with reference to 
its internal organisation will be sufficient. It has lost 
the spirit of disinterested study which first gave it life, and 
the atmosphere of intellectual activity under which alone 
it can flourish. It requires that new vigour should be 
poured into it, and a new order of workers established 
within its limits. It requires to be relieved of the burden 
of part of its wealth, m order thqt it may receive back 
again greater advantages than it can give.- By endowing 
research in all those departments of knowledge to which 
the scientific method has been already extended, and by 
reserving the power of similar endowment for those other 
departments of knowledge which will, no doubt, before long 
besimilarlyreducedtoorderand law, Oxford and Cambridge 
may yet regain the proud position which was once theirs, 
as “ bodies of learned men devoting their lives to the cul- 
tivation of Science, and the direction of academical 
teaching.’* 

To point 6ot more particularly the source from which 
the endowments of research should be drawn, it will be 
necessary to revive the original distinction between the 
UniversitWi and the Colleges of which they may be said 
to be now composed. To raise the University proper at 



NATURE 


{July 24, iSjll 


*38 


the expense of the individual Colleges, has long been a 
favourite project with academical reformers, yet no one 
yet appears to propose any more radical scheme than an 
augmentation m the number of University Professors, and 
a diminution m the influence of College tutors Against 
any such scheme, however carefully elaborated, there arise 
the old objections that an improvement in the mechanism 
of teaching is not the mam reform of which the Uni- 
versities stand in need, and that the endowment of more 
teachers will not remedy the crying evil which has so la- 
mentably hindered the advance of purely scientific investi- 
gation in this country. The circumstance that the Universi- 
ties are comparatively poor, while many of the Colleges arc 
very rich, and an awakening conviction that the Colleges 
exist for the Universities, and not the Universities for the 
Colleges, would seem to have suggested the above pro- 
posal whereas the smallest historical knowledge of the 
objects with which the Colleges were originally founded, 
would reveal the curious circumstance that the first bene- 
factors had a truer conception of the manner m which 
knowledge ought to be endowed, than have the modern 
recipients of their benefits. Nothing can be more certain, 
though nothing is more frequently den.ed by those whose 
duty It IS to be better informed, than that the majority of the 
great Colleges were not founded to be boarding schools 
for teachers and students, subordinate to the University 
curriculum, but to be homes at the central seats of 
learnmg, where life-long students might be supported 
while acquiring all the knowledge of the age, and aug- 
menting the store of learning which they had there in- 
herited According to the old Oxford tradition, she 
could boast m the fifteenth century before there was ever 
a wealthy College that she had thousands of students 
living m hundreds of private halls. Many of the early 
Colleges did not include at all in their arrangements those 
whom we should now call Undergraduates, some of those 
which did do so allowed for a teaching staff independent of 
the body of Fellows, and it 1$ within modem memory that 
many Colleges have had more Fellows than Under- 
graduates on their books. All these facts, and there are 
many similar ones, go to prove decisively that, in the 
language of Mr. Mark Pattison, "the Colleges were in 
their origin endowments not for the eL'tni.nt» of a general 
liberal education, but for the prolonged study of special and 
professional faculties by men of riper age and that so 
far from it being the intention of a Fellowship to support 
Its holder as a teacher, it was rather its purpose to 
relieve him from the drudgery of teaching for a mainten- 
ance, and to set him free to give his whole time to the 
studies and exercises of his faculty.” 1 he wish of the 
Founders, that is to say, when harmonised with the wants 
of the present age, and interpreted into the language of 
modern science, was to afford the means of living and 
the instruments of work to those who pledge their lives to 
the unremunerative task of scientific investigaUon, and 
original research. 

Surely then, if the influential and wealthy members of 
our Universities have at heart the real interest of their 
Institutions, or retain any veneration for the express 
intentions of their benefactors, they should not be the last 
to join m the patriotic object of raising the scientific 
reputation of this country, and increasing in manifold 
unseen ways the elements of our national greatness. C. 


ALEXANDER VON HUMBOLDT 
Life pf Alfvander von Humboldt, compiled by F. Lowen- 
berg, Robert Ave-Lallcmant, and Alfred Dove. Edited 
by Professor Karl Bruhns. Translated by J. and C. 
Lassell 2 vols. (London Longmans, 1873 ) 

W E cordially welcome this admirable translation of 
the only biography of A. v. Humboldt that 
has yet appeared possessing any authentic or scien- 
tific value Humboldt’s own definitely expressed aversion 
to biographical notices, whether in regard to himself or 
his friends, the fact of his having outlived nearly all his 
blood relations and the greater number of the contem- 
poraries of his earlier working years, together with other 
causes, combined, for a time, to retard the appearance of 
a tnistworthy life of this remarkable man. 

The want of such a work was, however, strongly felt, 
and at the Congress of Astronomers convened at Vienna 
on Sept 14, 1869, in honour of the centenary of A v. 
Humboldt’s birth, Dr Karl Bruhns, Director of the 
Observatory at Leipflg, laid before the meeting the 
prospectus of a Scientific Biogr.iphy of their great 
countryman, for which he demanded their active co-ope- 
ration The result of this appeal and of his own editorial 
labours, was the appearance last year, in Germany, of 
the work of which the present excellent translation gives 
us two volumes The third volume of the original, which 
consists of critical tiium'es by various writers of the 
state of different branches of the physical and natural 
sciences, with notices of Humboldt’s contributions to each, 
has been omitted by the translators, on the ground that 
the facts weic treated of with sufficient minuteness in the 
general biography. On less good grounds, as it appears 
to us, they have also omitted from the last section of the 
second volume, the comprehensive catalogue of his pub- 
lished writings, of which upwards of 600 are enumerated 
in tliiir list. 

Humboldt’s life, like the work devoted to its exposition, 
resolves itself into two distinct parts or periods. The 
first of these is characterised by intense and incessant 
activity in the acquisition of knowledge, the second by 
the quiet mature elaboration of the results of earlier 
study and observation ending in a thirty years’ term of 
comparative stagnation under the depressing influences 
of honorary court servitude. 

Alexander V. Humboldt was born at Berlin, in 1769, 
and together with his elder brother Wilhelm, was pre- 
pared under excellent private tutors for his university 
career at Frankfort, A. O , where he matriculated in 1787. 
He had already then shown that craving for the accumu- 
lation of facts which he retained to his latest years, and 
from his boyhood had been distinguished for his love of 
observing and collecting natural history objects, and his 
inaptitude for acquiring the exact classicM scholarship 
for which his brother evinced such marked ability. 
Botany was Alexander’s first love, and the earliest of his 
voluminous literary productions was a treatise in French 
which appeared anonymously at Berlin, in 1789, in the 
GatseUt Ltieraire, entitled, “ Sur le Bohon-Upas, par un 
jeune Gentilhomme de Berlin." This composition wMi 
however, rapidly followed by papers on Ae -flora and 
geology of the Rhine lands, and other districts which he 
visited m the course of the few short intervals ot cessa^hii 
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from study which mark his university career, and bj 
numerous essays on mathematical, physical, medical, 
physiolORical, and even classical subjects ; for by dint of 
hard work he had, during his attendance on Heyne’s 
Greek lectures at Gottingen, so thoroughly mastered hi^ 
earlier deficiencies that he won from that learned pro 
fessor the distinction of being commended as “ a bettei 
philologer than any who had left the class for many years ’ 
The University of Gottingen to which the brothers hao 
migrated in 1789, and which had already begun to attract 
students from all parts, as the best school of pure and 
practical science, afforded the advantages that Frankfort 
had failed to give the n , and here, under Lichtenberg, 
Gmelin, Osiander and Blumenbach, Alexander laid thi 
solid foundations of those varied acquisitions m the di, 
partments of physical and natural science, which justly 
entitle him to rank as the greatest pioneer in the cause of 
modern research. Others may have very far surp.issed him 
in one or more domains of inquiry, but no one man m his 
time has done more than A v. Humboldt in accumulating 
materials, testing evidence, repeating experiments and 
carrying on observations in almost every section of 
knowledge by which the labours of subsequent inquirers 
have been lightened To his latest years, Humboldt did 
j'ustice to the benefit which he had derived from Gottin- 
gen, which he had entered with “ the unusual advantages,’’ 
as we arc told by his former tutor, the mathematician, 
Fischer, “ of having received an excellent education, and of 
possessing a proficiency tn mathematics which might 
have secured him distinction had he been able to devote 
his attention exclusively, or even partially, to that science ” 
Political economy had, however, already become the 
principal object of his studies, in consequence of his hav- 
ing made choice of the public bureaucratic service of the 
State as his future career In 1790 his experiences of 
foreign travel were begun during a visit to England, made 
in company with George Forster, the friend whose adven- 
turous voyages and various books of travel had given 
Humboldt from his earliest boyhood the keenest desire to 
visit tropical lands, and see with his own eyes the exotic 
floras and faunas which he described in such glowing 
colours The journal which records the experiences of 
this tour gives evidence of the astonishing range of infor- 
mation possessed at this time by Humboldt, who, tiue to 
his destined vocation, set himself steadily to work to ob- 
serve everything bearing upon the politico-economical 
aspects of English life, although his scientific tastes are 
perpetually cropping out in remarks upon the geological 
features . of the country. To this first experience of 
English life and to the influence ^exerted on his future 
pursuits by intercourse with George Forster and his 
friends, Humboldt long looked back with grateful 
pleasure. Soon after his return to Germany he went to 
Hamburg for the sake of attending lectures on currency, 
book-keeping, and other practical branches of commercial 
knowledge at the Academy of Commerce, which, under 
the management of its chief professors, the jurists Busch 
and Ebeling, was attracting the attendance of young men 
preparing for a political career. 

From Hamburg A. von Humboldt passed to the Frei- 
berg School of Mines, where, under Werner, he prepared 
Wmself for the special duties of the post of Assessor and 
Superintendent of Mines to which he had for some time 


.ispired, and which for a time after its attainment seemed 
to him the realisation of all his wishes No iml>loyi had 
ever been more zealous, and all his reports were expansive 
geognostic treatises on the districts he was called upon to 
survey. The charm of novelty soon, however, wore off, 
and then the complete stagnation, the systematised red- 
tapeism, and the absolute dearth of intellectual or rational 
interests belonging to Prussian Public Service m those 
times, proved as unbearable to lAlexander as they had 
already become to his elder brother, and both ceased 
their official connection with the State at the first moment 
j they could do so Society in Berlin was equally distaste- 
al to them on account of the prejudice and etiquette by 
1 which It was regulated, and after a prolonged and happy 
i sojourn at Jena and Weimar, the then active centres of 
I the true intellectual, .esthetic il, and literary life of Ger- 
' .nnny, Alexander proceeded, on the death of his mother 
in 1796, to carry out his long cherished dre.am of visiting 
f.ir distant tropical regions To prepare himself tho- 
roughly for this purpose had been for years the object of 
his studies, and few men were ever better fitted than him- 
self for the end he had m view. To his other qualifica- 
tions for becoming an efficient scientific ti nveller, he added 
the possession of an almost unp.irallcled range of know- 
ledge, including an intimate acquaintance with the cha- 
r.ictci, history, and resources of his own country, un- 
bounded love of nature, unflinching perseverance, nearly 
inexhaustible capacity for work, wide sympathies with his 
fcllow-men, a ready gilt of pleasing and being pleased, 
and an ardent, almost ideal enthusiasm, which found ex- 
pression in his own favourite motto, “ Her Mensch muss 
das Grosse und Gute wollen” (Man mu it strive after the 
Great and the Good). 

Aftei oft repeated dis.ippointments and many shat- 
tcrel plans, A v. Humboldt, in spite of the numerous 
obstacles arising from the disturbed political condi- 
tion of Europe at the time, achieved his long- 
chenshed project of visiting the New World, and in the 
summer of 1799 he landed in South Amenc.a. In the 
following year he and his companion and friend, 
Itiinpland, plunged into the steaming forests of the 
Oiinoco, and bidding farewell to civilisation, threw 
themselves into the work before them. An enormous 
mass of specimens collected from every kingdom of 
nature preceded A v. H.’s return to Europe in 1804, and 
gave the scientific world at home a faint foreshadowing 
of the gigantic dimensions of the lab lurs accomplished by 
that indefatigable explorer Pans was at that time the 
only spot where a work such as he meditated could be 
produced, and accordingly thither he repaired, and after 
securing the co-operation of Cuvier, Latreille, and many 
of the other leaders of science, proceeded to elaborate his 
materials The result of these combined labours was the 
appe.arance, in 1807, of the magnificent work known as 
“Voyage aux Regions equmoxuiles du Nouveau 
Continent fait dans les anndes 1799 .h 1804, p.ir A. de 
Humboldt et A. Boupland ” The cost of bringing out 
this colossal resume of his American observations involved 
Humboldt in pecuniary embarrassments, from which he 
can scarcely be said ever to have fieed himself, and 
which had moreover the disastrous results of forcing him 
to accept lielp at a subsequent period from the Kmg of 
Prussia ; and thus incur an obligation which he found 
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could only be redeemed by devoting himself to the 
perpetual restraints of a court-life. The times were in- 
auspicious to great literary or scientific undertakings, |ind 
hence we cannot wonder that the “ Voyages aux 
Equinox ” should have proved pecunianly a fulure. At 
that period of political inquietude and financial de- 
pression in every part of the Continent, 290/ was a very 
large sum to pay for any work, although, perhaps, not in 
this case commensurate with the outlay, when we bear in 
mind that the printing and paper alone had cost 840,000 
francs, and that it contained more than 1,400 beautifully 
coloured illustrations, and consisted of twenty folio and 
ten quarto volumes, which were, moreover, divided into 
five distinct parts, complete in themselves, and to be 
purchased separately Humboldt had started on his 
travels with property realising about 500/ a year, but the 
cost of his expedition and of publishing, added to the 
war requisitions by which the value of his private property 
had been materially injured, left him for a time on the 
brink of absolute poverty. These temporary anxieties | 
had, however, little effect on his mental energies ; and 
after the completion of his American voyage, he continued 
for twenty years to reside at Pans, where his life was 
passed m one incessant whirl of intellectual labour, 
scientific discussions and social intercourse. Thus at one 
time he would spend months together working with Guy 
Lussac in the laboratory of the Ecole Polytechnique, at 
another keeping watch day and night at the Observatory, 
while he was always preparing fresh papers to read 
before the Institute and other scientific associations, and 
carrying one or more works contemporaneously through 
the press Besides these labours he had early entered 
upon the study of the Oriental languages with the view 
of undertaking a scientific expedition into Asia for the 
purpose of collecting materials for a comparison between 
the eastern and the western continents This scheme 
after many abortive attempts was finally carried out m 
1829, when by the munificent aid of the Prussian King 
and the truly imperial liberality of the Emperor Nicholas^ 
Humboldt found himself able to penetrate at the head of 
a carefully equipped scientific staff into the bte ppes and the 
remotest parts of Asiatic Russia. The cost of his journey 
from Berlin to St. Petersburg and back was defrayed by 
the Prussian Government, whilst a sum of 20,000 roubles 
was placed at bis disposal for his personal expenses by 
the Emperor, on his arrival in Russia. The results of 
this great expedition arc of very inferior value to tbdbe 
yielded by the American voyages of earlier years. 

This comparative failure may be in part referred to the 
short time— only nine months— devoted to the purpose, 
dunng which the veteran traveller passed over nearly 
12,000 miles of the Russian territory. The journey was 
moreover a princely procession rather than a scientific 
expedition. Wherever he went crowds of local digni- 
taries, soldiers and poUce officers surrounded him. Go- 
vernors of provinces, commandants of fortresses, super- 
intendents of mines welcomed him with speeches and 
reports whenever he appeared within the limits of their 
jurisdiction. Generals supplied him with minutes of the 
strength of the various brigades under their command, 
while officers and men in dress uniforms saluted him in 
military fashion as he passed their posts. At Miask 
these military marks of respect culminated m the pre- 


sentation, by the directors of the mines, of a grand 
cavalry sabre, in honour of his sixtieth birthday. The 
learned bodies were equally on the alert to show him 
respect. At Kasan, after incessant feasting and speechi- 
fying, the Professors escorted him to his lodgings at 
I A.M in gala costume, and reappeared in the same attire 
at 4.30 A M to speed his departure to the next station. 
After enduring a host of similarly oppressive social dis- 
tinctions, which included at Jekathannenburg the obliga- 
tion of leading off a ball m a stately quadrille, and on the 
Steppes at Orenburg the necessity of presiding over a 
Kirghis festival at which the men ran races and the 
Tartar Sultanas warbled sweet songs in his praise, 
Humboldt had to encounter at Moscow one of the most 
absurd ordeals to which the fame of his greatness exposed 
him. On his arrival he was invited to attend a special 
meeting of the Physical Society, and duly made his 
appearance at the University, holding in hts hand the 
paper he had prepared to read to the learned members 
“On the deviaiion of the Magnet m the Ural.” The 
court, passages, stairs, and halls were crowded with great 
people, gorgeous with stars and orders, amongst whom 
stood conspicuous the Professors, wearing long swords 
girded to their sides, and three-cornered hats tucked 
under their arms. Speeches of welcome in German, 
French, and Latin from the Governor- General, the chief 
clergy, and the deans of the various faculties had to be 
heard and replied to, and instead of engaging in scientific 
discussion on magnetic aberration, Humboldt had to 
listen to a Russian poem in which he was hailed as 
Prometheus, and to examine a pUit of Peter the Great’s 
hair, which was solemnly presented for inspection by the 
Rector of the University. The“Asie Centrale" and a 
few very fragmentary works were the immediate results 
of this most oppressively-honoured expedition, from 
which, satiated with ceremonials and respect, Humboldt 
had, m the winter of the same year, 1829, returned to 
Berlin, which thenceforth to the end of his long life m 
1859 became his home. 

To fully understand the sacrifices to expediency and 
to the obligations of gratitude made by Humboldt in 
accepting the position of what may best be termed an 
honorary attache to his own Court and Sovereign, one re- 
quires to read with attention the pictures drawn in these 
volumes of society m the Prussian capital during the 
earlier half of this century. But it would scarcely, per- 
haps, be possible m the present changed position of 
Prussia to realise the deadness and stagnation that then 
hovered over every phase of social life. Humboldt, who 
from the year 1809, when he accompinied the Prince of 
Prussia to Paris in the capacity of friendly and official 
adviser, had repeatedly been entrusted with diplomatic 
and other honourable missions by the Sovereign, enter- 
tained a wann regard for the different members of the 
Royal family, while his relations to the Ute King Frede-> 
rick William IV. were those of a long-tried, affectionate 
friendship. These feelings undoubtedly softened the 
hardships of the courtly bondage in which he spent his 
last thirty years, but though they may have gilded the 
bitter pill, they scarcely made it palatable ; and Hum- 
boldt’s voluminous correspondence at Berlin bears ample 
testimony to the struggle which was going on within 
himself to keep in check bis contempt for Courts, his 
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natutal proclivity to sarcasm, and his impatience of 
routine constraints. With the view of trying to leaven 
the dead mass around him, and to awaken some interests 
apart from everyday life, he gave popular lectures to the 
upper classes, which ultimately resolved themselves into 
that very attractive — if slightly prcAxx—rfsum^ of his 
knowledge, observaiions, and speculations, which we know 
under the title of " The Cosmos " And while he laboured 
assiduously to exercise his influence for the endowment 
of scientific institutions of all kinds, and the encourage- 
ment of learning and learned men, not only in Germany, 
but in every country where his reputation made his 
recommendations authoritative, he set his scientific 
brethren a striking example of patient, persevering in- 
dustry in trying to keep pace with the rapid progress of 
inquiry, and of humblcreadiness in renouncing old opinions 
whenever he found that they had been superseded by 
more correct views. 

To the English reader interested in tracing the progress 
of scientific and social development in Germany and 
other parts of the Continent during the close of the last 
and the first half of the present century, the “ Life of A. 
von Ifumboldt, by Hruhns and Lassell,’’ cannot fail to 
prove at once instructive and suggestive. 


STIRLINGS '‘PHILOSOPHY OP LAW’' 
Leclutts on the Philosophy of Law. Together wuli 
Whewell and Hegel, and Hegel and Mr. W R Smith, 
a Vindication m a Physico-Mathematical regard. By 
James Hutchinson Stirling, F RC.S. and LL D. Edin. 
(London Longmans, 1873 ) 

T his volume contains certain lectures on the Philo- 
sophy of Law, delivered to the Juridical Socieiy of 
Edinburgh in November 1871, together with a discussion 
of Hegel’s opinions concerning gravitation and the differ- 
ential calculus. Of the lectures we may say, that if the 
members of the Juridical Society understood them, they 
must be much more clever than we profess to be. The 
first lecture is an introduction to philosophy in general, 
that IS, the philosophy of Hegel. It expounds the doc- 
tnne of the notion, and discloses m the briefest possible 
space the “ secret of Hegel ” Mr. Stirling has already 
written a work of two substantial octavo volumes, entitled 
“ The Secret of Hegel.” A friend of the author being 
found reading it, and being asked what he thought of the 
“ Secret," answered, “ Why, I think the author has kept 
it.” If then the secret cannot be disclosed m two volumes, 
how dM Mr. Stirling hope to make it plain in a lecture 
occupying only fifteen printed pages? In reading this 
lecture we did not enjoy for a single'moment the feeling 
of solid ground. We had an impression that we under- 
stood what logic was until we met with the following 
passage 

“ Hegel’s system, as is now pretty well known, is con- 
tained in three great spheres— the Science of Logic, the 
Philosobpy of Nature, and the Philosophy of Spirit 
Here we see at once that what we have be'ore us is the 
Notion. Logic IS the universal ; Nature is the particular ; 
and Spirit is ihe singular. Logic, having developed into 
full AUa, passes into the particular as the particular, into 
ex'ernaiisation as extemalisation, m Nature ; and Nature, 
rising and collecting itself, through sphere after sphere, 
from externality itself in the form of space, up to natural 


intemality in the form of organic life, passes into the Soul, 
which is the first form of Spirit. The instrument of the 
evolution all along, we are to understand, is the Notion, 
m Its three Moments " (p. 1 5). 

So long as Hegel and his satellite Stirling kept to the 
notion and its three moments in the abstract, they are 
impregnable and unapproachable, like those fishes which 
arc said to make the water muddy all around when an 
enemy is near. It was when Hegel ventured out of his 
own mists that he showed bis extreme fallibility. Having 
applied bis “ notion ’’ to the theory of gravitation, he dis- 
covered that Newton was wrong m asserting the curve of 
motion of a gravitating particle to be any conic section. 

“ Hegel’s idea certainly is that the ellipse is a necessary 
outcome of the notion on this the stage of free motion 
according to the relations of time and space as moments. 
If planets do move in circles, or even if planets might 
move in circles, Hegel would here have to confers a 
failure It would be his mctaphysic that in that event 
would suffer, however, rather than his knowledge of 
physics. In the meantime, the fact is that the curve of 
movement still remains an ellipse, and Hegel so far is 
not m error” (p 99). 

Now, inasmuch as the circle is only the extreme case 
of an ellipse possessing no ecrentncity, it is just as likely 
that a planet would move in a circle as in .any one definite 
ellipse ; but astronomers could never discriminate with 
certainty between a circle and an ellipse of very slight 
eccentricity , and so far Hegel escapes absolute conflict 
with fact Unfortunately, however, it is known that cer- 
tain comets move in hyperbolic paths (see Chambers' 
“ Handbook of Descriptive and Practical Astronomy,” p. 
203, 1861), and as the ellipse is the neceisary outcome of 
Hegel’s notion, we think he must suffer bath in hts meta- 
physics and his physics. 

In Mr. Stirling’s controversy with Mr. W. R. Smith 
concerning Hegel’s notion of the differential calculus, we 
also think that Hegel suffers. The critical statement of 
the necessary outcome of Hegel’s philosophy is as follows 
(p U 3 ):— 

“ The limit of a qualitative relation is that in which it 
both IS and is not, or, more accurately, that in which the 
quantum has disappeared, and there remains the relation 
only as qualitative relation of quantity ” 

Now the very essence of the differentual calculus con- 
sists in the fact that quantities, although indefinitely 
decreasing, or vanishing, as the expression is, preserve all 
their quantitative relations. Mr, Stirling says (p 114) . — 

“ What IS called infinitely little is only qualitative, and 
IS neither little nor great, nor quantitative at all.” 

On the contrary, the very princi|ffc of the calculus is 
that infinitely hale magnitudes are still comparatively 
little or great, and preserve all their quantitative relations, 
so that dlfferenttal co-efficients, or the ratios of such 
infinitesimals, are definite numbers. 

As Hegel’s “notion’' here again comes into conflict 
with all that is best established in abstract mathematical 
science, we must decline to follow Mr. Stirling through 
hib generally incomprehensible vindications of Hegel. 
When Heg.. I’s philosophy breaks down so sadly at the 
slightest touch of fact, can we waste our own time, or that 
of our readers, with endeavouring to attach a meaning to 
pages of this kind of philosophy ?— 

« The outside Aarshauung being viewed as the con- 
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ItMuutn, the reevia may be regarded as the diKretum ; 
but It were a fuse conception, that of the continuum ae 
made up of an infinite number of dtscrela (regulje) inn 
nitely small. Such continuum is but the exemplijicattony 
proexumhratioH, externahsation of the regula,” &c. (p. 
116) W. S J. 


OUR BOOK SHELF 
Junior Course of Practical Chemistry. By H E Roscoe, 
B A., F R.S , &c , and Francis Jones. (London Mac- 
millan and Co ) 

The work now before us represents the course of practical 
chemistry carried out by students entering the Owens 
College Laboratory. It commences with the preparation 
of the ordinary gases, which are, if anything, too shortly 
described , and then proceeds to the subject of blowpipe 
analysis and the prclimin.ary examination of simple sub- 
stances, and afterwards to the reactions of metals, 
&c., and qualitative analysis itself. The book docs not 
deal in any way with theoretical chemistry, but the student 
IS referred to Prof. Roscoe’s “ Lessons in Elementary 
Chemistry ” for any explanation of this kind This, of 
course, necessitates a considerable amount of extra read- 
ing, more particularly in the earlier portions of the book. 
The course of qualitative analysis, and so forth, through 
which the student has to pass, seems to be very similar 
to that which is now in use in most of our laboratories 
1 he various experiments, reactions, &c , arc as a rule 
clearly described, but we notice one or two which would 
undoubtedly be better for some slight alteration and ad- 
dition , thus, on p 59, we find the following given as a 
method of testing for Banc sulphate — “ Barium sulphate 
fused with Na, Co,, and HCl added, yields BaCI, (flame 
coloration green), precipitated by SrSOj solution.” Now 
we think that there is a strong probability that a student 
proceeding as directed in the book would again form the 
original Banc sulphate, and he would certainly not obtain 
any precipitate with Strontic sulphate solution, and 
probably would not obtain the green colouration The 
same method is also given for the detection of Strontic 
sulphate. Another instance in which wc think that clear- 
ness has perh.ips been sacrificed to brevity is in T.ible A, 
but with a teacher at hand there need be little fear but 
that the student will easily overcome such minor difficiihies. 
In fact the book is written with the desire to aid the 
teacher in his work, and not to dispense with his ser- 
vices altogether , in the former we think the book is very 
successful, but we do not believe that a student could well 
work through the book without such aid 
A number of well-selected questions is appended at the 
end of the book They seem well adapted to test the 
student’s knowledge of his work, and will in this way con- 
siderably lighten the teacher’s labours 
We must also not forget to mention in terms of high 
praise the three short rules for the guidance of students, 
which are appended by Prof Roscoe at the end of the 
preface, and we hope that every student who works by 
this ' olumc will lay them to heai t, and practise them 
with all sincerity. 

The title of this book, "Junior Course,” &c scarcely 
conveyed to our minds exactly what we have found the 
book to be It ts more advanced than we anticipated, 
and yet, perhaps, it is not a thoroughly complete manual 
of qualitative analysts, although nearly so , but we must 
Still thank the authors for a clear and succinct httle 
manual, which will no doubt prove very useful to both 
teachers and students. 

The Philosophy of Evolution An Actonian Pnre 
Essay. By B. T Lowne (Van Voorst ) 

The author of this short sketch of the theory of evola> 
tion IS already favourably known by his treatise on the 


anatomy of the Blow fly, a strictly anatomical work, 
abounding m detail, and not going beyond the region of 
fact. We can scarcely congratulate him, however, on 
the success of his theoretical attempts, as many of them 
are but weakly based, and others lead to very unreason- 
able deductions. 

In the discussion of the variations which, according to 
the Darwinian hypothesis, give nse to the development 
of new forms, Mr. Lowne terms the greater tendency 
possessed, as he states, by some animals, to vary, 
plasticity, and the less tendency among others, rigidity ; and 
he considers that these characters, plasticity and rigidity, 
are capable of being transmitted from generation to 
generation like other hereditary characters. At first 
sight this may appear highly probable, but to any one 
who considers the subject, it will be evident that it is 
based on an erroneous conception of the nature of that 
so frequently employed, but still ill-understood expression, 
variation For the assumption of the existence of a 
struggle, together with the concomitant “ Survival of the 
Fittest,” means that the possible variation in a particular 
advantageous direction is tending to a limit, or in other 
words, that the continuation of the struggle is correlated 
with a tendency to the reduction to a minimum of the 
power to vary, for directly any advantageous tendency is 
developed, it is immediately run upon and exhausted. 

The chapter on nutrition contains more than one pro- 
position open to criticism , the function is incorrectly 
defined, and the ultimate destination of foods which is 
said to be m three directions, namely of nutrition, energy, 
and excretion, is very misleading But it is m the expla- 
nation of the formation of the antlers of the Deer that a 
theory is given, which is not exceeded in rashness and 
lack of foundation by any lately put before the scientific 
world, the following is a sketch of the aigument — • 
Herbivorous animals, specially ruminants, take into their 
system a superabundance of salines, the excess of which 
the kidney is not sufficiently developed to eliminate , 
consequently, on an axiom laid down by Sir J Paget 
(who would DC one of the first to object to this abuse 
of his words) that every part of the body may be looked 
upon as an excretion to every other part in highly 
complex organisms, this excess is got nd of by the 
development of the antlers, which contain a large amount 
of calcium salt, and are shed every year the females 
have no horns, because m them the excess of salts is 
employed in the formation of the bones of their progeny. 
Such being the case, we do not know how Mr. Lowne 
explains the elimination of the salts in the Cavicom 
ruminants, and their non-development in the males of 
all other herbivorous animals. 

We cannot agree with our author in his attempt to 
derive all the higher forms of animal life from aquatic 
ancestors Upon this supposition he attempts to prove 
that the Penguins and Auks belong to the early type of 
birds, and that they show marked reptilian affinities, but 
as they do nothing of the kind, his endeavour is worse than 
feeble. We are quite unable to see how the view “ that the 
aquatic penguins belong to an early type of birds has 
been materially strengthened of late by Professor Marsh’s 
remarkable discovery of an Ichthyornid type of birds m 
the Cretaceous shales of Kansas.” 

The elaborate markings of the flint shields of the 
Radiolana and Diatomacea: being somewhat like the 
curves which are produced on the surface of a vibrating 
metal plate, on which sand has been scattered, we are 
told that “nothing appears more probable than that 
similar points of vibration and rest exist upon the surface 
of these shield forming organisms, and that the excreted 
silica which forms their shields comes to rest at the nodal 
points.” This explanation is bold, to say the least, con- 
sidering the very different circumstances under which the 
results are produced. Mr. Lowne should try to produce 
the curves or the vibrating metal plate under water. 
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Natural Theology being the subject for which this 
essay obtained a prize, some of its dogmas are shortly 
discussed. In answer to the statement that the hypo- 
thesis of a soul IS objectionable “ on the ground that it is 
not known to exist in nature, and cannot, therefore, be 
known to be capable of producing the effects ascribed to 
it,” it IS shown “ that when the effects are such that they 
cannot be produced by any known cause, they must re- 
sult from an unknown cause or causes capable of produc- 
ing the effects ascribed to them.” However, in an earlier 
part of the work it is remarked that Mr Darwin has 
done injustice to his theory by comparing it to the undu- 
latory theory of light, because the latter assumes the 
existence of an ether, which is an unknown agent It is 
therefore to be inferred that the Darwinian hypothesis 
IS on a better basis than that of the existence ot a soul, 
from the perusal of an Actonian Prize essay 1 
Lt^ht Science jor Leisure Hours Second Senes. Fami- 
liar Essays on Scientific Subjects, Natural Phenomena, 
&c , with a Sketch of the Life of Mary Somerville. By 
Richard A Proctor, B A. Camb., Honorary Secretary 
of the Royal Astronomical Society, author of “ The 
Sun,” “ Other Worlds,” “ Saturn,” " Essays on Astro- 
nomy,” ‘‘ The Orbs around Us,” &c. (Longmans, 1873 ) 
The essays m this volume have already appeared m 
various journals Besides the life of Mrs. Somerville, ihe 
volume contains the following —“The coming Transit 
of Venus, and British Preparations for observing it 
“ The Ever-widenmg World of the Stars “ Movements 
in the Star-depths “ The great Nebula in Orion “The 
Sun’s True Atmosphere , ” “ Something Wrong with the 
Sun ,” an article occasioned by the intense heat of July 
last year , “ News from Herschel’s Planet ,” “The two 
Comets of the Year 1868 ,” “ Comets of Short Period , ” 
“ The Gulf Stream,” “ Oceanic Circulation,” “ Addendum 
m Reply to Dr Caraenter “Climate of Great Britain 
“ Low Barometer of the Antarctic Temperate Zone ” 


LETTERS TO THE EDITOR 

[Tie Editor does not hold himselj responsible far opinions expres <ed 
by hts correspondents. No notice ts taken oj anonymous 
commnntealuins,'] 

The Pay of Scientific Men 

It is unfortunately too true, as stated m your last week’s leading 
article, that whether the claims of men of Science 111 serving 
their country are generally acknowledged in the future must to 
a large extent depend upon the men of Science themselves I 
say unfortunately because, as a general rule, such claims, at least 
as far as peenniary rewards go, could not be left m worse hands 
I know so well how utterly repugnant it is to the feelings of all 
true and earnest workers m Science even to speak of such 
matters, however much they may be compelled to feel them 
sometimes, that they will be the last to force public attention to 
the question '1 hough this may bes a natural and honourable 
feeling as far as eath individual is concerned, I cannot help 
thinking that it is one which foi the sake of the .Science they 
love, It 18 a duty to place, for the time at least, m atieyance 
Very much has been said and written of la'e about the “ En- 
dowment of Scientific Research.” I, for one, hold what you 
would probably consider rather heretical views on the subject, 
believing that the “protesters ” agamst the report of the Com- 
mittee on the Organisation of Academical Study, as well as the 
writer of your recent articles on the subject, are rather running 
the risk of losing a very substantial and comparatively easily 
attainable method of reaching the end we all have in view, 
whilst so keenly pursuing a very shadowy ideal I think that 
Scientific Research can be endowed indirectly, so effectually and 
at comparatively so little tronble in overcoming old prejudices, 
sad all the various obstadet to radical changes of organisation 
Which I need not specify, that this should be the first object of all , 


who have its promotion at heart The far more dilhcult question of 
'foie/ endowment will follow more appropnatelyand be carried out 
more efficiently when the body of educated scientific men in the 
country la larger than it is now, and the public generally, «spe. 
cially those in high places, have more appreciation of the claims 
of Science for its own sake. 

d he educated men of Science in this country are slill but a 
handful , we want more, and there is but one way of obtaining 
them Pay them better for their work, that it may be worth 
while for paients to allow their sons of promise to take up a 
scientific calling What our U niversities and to a certain extent 
our Government are now beginning to do to encourage scientific 
education, viz. offering prues, scholarships, and even fellowships 
IS a delusion and a sn.tre, unless followed up by something more 
substantial 

There will never be wanting young minds ardent enough to 
commence the pursuit of Science for its own attractions, but it 
IS positive cruelty to lure them on by bribes further m a path 
winch will only lead them to the edge of a precipice or into a 
morass of hopeless dinficnlties To he supported in a scientific 
pursuit when young, is of very doubtful advantage, if you are to 
find yourself landed m middle or old age, encompassed by all 
the stern realities of life and all the needs engendered by our 
complicated social system, with only the miserable and preca- 
rious pittance now accorded even to some of the most able 
VI tcians of Science. It is this whicli naturally and rightly dis- 
cour.iges scientific research in this country , and it is this which 
could to a large extent be so easily remedied. 

The urgent want is better paid appointments which can be 
held by men of high scientific attainments, more especially pro- 
fessorships at the Universities 1 must confess that I am not 
one of those who think that a moderate amount of teaching work 
or even official duties of a scientific nature is any hmdiaiice to a 
life of healthy and genuine advancement of bcience by original 
resi..irch. On the contrary, thc‘y may be (if not overdone, us 
usually IS the case m this country) lalhcr an assistance , but that 
IS .1 long question which I need not discuss on the present occa. 

As such appointments would probably only be given to those 
who had already shown evidence of their ability by tlicir contri- 
butions to knowledge (and this will be more and mure the case 
as the number of available candidates increases, and public 
opinion forms itself in such matters) the prospect of attaining one 
would be the greatest possible stiniulus to scientific research in 
jouiig men Scholarships and Fellowships are valuable adjuncts 
to the training of such men, but nothing more What I contend 
for IS that if Science, as a profession, is to compete in its attrac- 
lion with other callings, as law, medicine, the civil services, to 
say nothing of trade, we must provide far more liberally than at 
puseiit for the endowment of tile lat er half of the lives of those 
that follow It That a man should be able to grow wealthy by 
Science IS not asked for, probably not to be deured The ad- 
vantages and pleasures of a life devoted to scientific pursuits are 
such that for myself (and probably most others -would say the 
same) I would prefer them with a simple competency — by which 
I mean sufficient to join freely in intellectual society and to give 
one’s chddren a good education —to the wealth ol a millionaire 
acquired in any other way. 

But m the present condition of things 'science docs not even 
do this, at least for the branches wnli which I am best ac. 
quainted. Some pursuits, such as chemistry, which bear more 
directly on the arts and commerce, stand on a different footing , 
but in biological Science I do not know of a position 111 the 
kingdom to which a man, however distinguished he may be in 
Ins subject, can aspire, in which he can live m, I have described, 
unless aided by independent means 

To remedy this we want no new organisations , nothing, in 
act, but the simplest and most intelligible change in the present 




state of thbgs. la the first place the Government ought at onoe 
to increase the pay of all its scientific officers, such as the As- 
tronomei Royal, the Director of Kew Gardena, and especially 
the Curators of the British Museum referred to in your 
article. 

Secondly, the Universities, as bodies specially interested in 
the advancement of learning, and having (at least in the revenues 
of the Colleges) immen.e resources at their disposal whnh could 
legitimately be devoted to such purposes, ought to lose no time 
in largely increasing the number and the emoluments of their 
scientific professors, as has been so long and ably urged by the 
Rector of Lincoln College. 

Lastly, certain still more strictly scientific bodies, who have 
in their own hands the appointment and pay of their fcllow- 
workers, are especially concerned in showing their appreciation 
of their services, as it tniy fair y be taken as a standard by which 
the other cases may be judged It is gratifying to find that in 
some of these bodies a liberal spirit is sp.iiitancuusly showing 
Itself, as 111 the case of the one wuh which I have the advantage 
of being associated. The Council of the Ziudogical hociety is 
another example, although even here it takes time to shake off 
the narrow spirit of lUibcrality or economy which has so long 
prevailed m such matters We think nuthmg (and very pro- 
perly) of paying a judge or a bishop 5,000/ a year, but a fifth 
part of that sum for a first-class scientific man still seems to many 
a preposterous extravagance There are many societies which, 
being mainly supported by scientific men themscivc,. are unfortu- 
nately without the means of doing justice to tlicir officers, how- 
ever much It might be their wish j but I cannot conclude with- 
out referring to one body which I think really might be expected 
to set a better example— a body composed solely of scientific 
men of the highest character, who have the nearly uiiconirolled 
nse of a large sum of public money to spend in carrjmg out u 
great scientihc object , I mean the Meteorological Lummiitee of 
the Royal Society Whitevcr the committee may do personally 
m the way of suggestion and guidance, the real efficiency of the 
operations carried out under their care must depend upon the 
chief executive scientific officers Tlie commuiee, in fixing the 
proportion of the 10,000/ annually placed at their disjio-al by 
Parliament, which is devoted to the remunentioii of these 
officers, afford, I am afraid, an illustration of nhal I stated in 
the beginning of this letter, that setenuhe men are not the best 
fitted to take care of their iiitcrcsis or those of their class. 
Eight hundred and four hundred a year respectively for the Land 
and Marine Superintendents of the dejmrim.nts, are considered 
by the committee as sufficient remuneration lor such responsible 
posts If a body of the first scientific men in the land think it 
is so, who can wonder that very unscientific Lards of the Trea- 
sury should be of the same mind Doubtless it was with tome 
fear of the same Lords m their eyes, that the commutee fixed the 
lowest po Slide standard at wnich they thought they could get 
the work done Happily for themselves and the counuy, they 
found competent awu/ewrr willing to underuke it ; bm from such 
a body a uiffcrent line of action might be expected , they should 
lead, not follow, the instincts of Cliaiiceilors of the !• vchequer 10 
such matters. If scientific men rre reluctant to »,eak on such 
topics for themselves, the loveis ol Science among men of in- 
fluence, wealth, and position, are the more bound to speak for 
them. 

W H hLOWM 

Habits of Anti 

SoMt months ago (vol. vii. p 443) I sent you an extract from 
a letter from Mr.Higue, a geologist re Uing ,n Uli ornia. who 
gave me a very curious account of the terrifjiiig effect on the 
other anu of the sight of a few which he had killed on one of 
thetr paths. Mr. Traherne Moggndge saw this account in 


Nature, and wrote to me that he had heard from a gentleman 
who had lived in Australia that merely drawing a finger 
across the path deters ants from crossing the line. 

Mr. Moggridge tried this experiment with some ants a 
Mentone witi simdir effects I therefore sent the letter to Mr, 
Hague, and asked him to observe whetfier hisants were alarmed 
by the smell left by the finger, or were really terrified by the 
sight of their dead and dying comrades The case appears 
curious, as I beheve no one his ever observed an mveitebrate 
animal realising danger by seeing the corpves of a fellow species. 
It IS indeed very doubtful whether the higher animtls can draw 
any such inferences from the sight , but I believe that everyone 
who has had experience m trapping animals is convinced that 
individuals who have never been caught learn that a trap is 
dangerous by seeing nlbers caught. 

Here follows Mr Hague's letter, fully confirming his former 
statement. Charles Darwin 

“ By a somewhat singular coincidence the first reappearance, 
since last winter, of any aiiis m the room where I then observed 
them occurrcil on the day when your last note arrived,— that 18, 
after an interval of several months. Then a few were observed 
about the tumbler at the miadle of the shelf and the vase at the 
other end from that whence they were fiist driven, although they 
all came from a hole near the base of the mantel, directly 
beneath the vase which they avoided. 

“ Acting on Mr M's suggestion, I first tried making simple 
finger marks on their path (the mantel is ol marble) and found 
just the resul'S which he describes m his note, as ohseived by 
himself at Mentone, that is, no marked symptoms of fear, hut a 
dislike to the spot and an effort to avoid it by going around it, 
or by turning back and only ciossing it again after an interval of 
time 

‘‘ 1 then killed several ants on the path, using a smooth stone 
or a piece of ivory, instead of my finger, 10 crush them In this 
case the ants approaching all turned back as before and with 
much greater exhibition ol fear than when the simple finger- 
marks was made. I his 1 did repeatedly fne final result was 
the same as obtained last winter. They persistid in coming for 
a week or two, curing which 1 continued to kill ihtm, and then 
they disappeared and we have seen none since It would appear 
from this ihat while lUc taint of the hand is sufficient to turn 
them back, the killing of their fellows, with a stone or other 
material, jirodoces the cffecls described m my first note. This 
was made clear to me at lliat time fiom the behaviour of the 
ante the first day that 1 killed any, for on that occasion some of 
them approacliing the vase irom below, on reaching the upper 
edge of the mantel, petped over and dicw back on seeing what 
had happened about the vase, then turned away a liiile and after 
a moment tried again at another and anoilier point along the 
edge with the same resu t in the end Moreover, those tliat 
found themselves among the dead and dying, went from one 
writhing ant to another m great haste and excilemeilt, exhibiting 
the signs of fright w hich I de-cribed. 

"1 hardly hope that any will reium again, but if they do, and 
give me an oppodunity, I shall endeavour to act further on 
Mr M’s suggestion "James D Hague” 

San Francisco, June 26 


Fertilisation of Viola tricolor and V. comuta 
Allow me to thank M r Kitchener for his correction ol my 
spelling. What I object to in toe word " be-poUen ” u ihe harsh 
combination of syllables, which I should have thought would be 
offensive to any ears, whether scientific or not The word 
“ pollen, ’ used as a verb, would be free from this fault, and 
would be objectionable chiefly from the possibility of conlusion 
arising from the novelty of us use in this sense Neither of these 
objecuons could apply to Mr Kitchener’s term "be dust,” but 
why coin a new word when a simpler one exists ready-made t 
Does not iht ordinary English verb “ to dust ” equally give the 
exact meaning of bestaubm f I cannot, however, g^ee Vvith Mr. 
Kitchener that u would be more expressive than " pollinate, ’’ n*, 
unlike the Germans, we do nut habitually use the word "dust” as 
a synonym for “pollen.” I have no wish to dispute Mr. 
Benne.t’s conclusion that Fio/a trtcotor is very commonly fer- 
tilised by “ very minute insects of the Thrips kuid,” but Only to 
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point ont that In its whole structure the flower seems rather 
adapted for cross-impregnation by larger insects, and that at 
least some vaneties are attractive to humble-bees On this new, 
the opentng between the two lower anthers, described by Mr 
Kitchener, is necessary /or the escape of the pollen, which falls, 
according to Hildebrand, without the help of insects, into the 
groove beneath, where it is held by the lining hairs until removed 
by insects Besides humble-bees, 1 have seen the small cabbage 
butterfly ( fherts rapm) sucking the flowers of a cultivated pansy 
With regard to V cornuta, besides the absence of the black 
mark on the style, mentioned by Mr Kitchener, which is not 
universally present m V truolor, it differs from the latter in the 
uniform size of the unvariegated, pale blue, or white flowers, the 
somewhat looser disposition of the petals, the great length of the 
spur, and the sweetness of the flowers at night, all characters 
leading to the belief that it is, in fact, a prnsy (if I may use the 
word in a sub generic sense), adapted to uniform conditions of life, 
and to fertilisation by Noctmd<e A comparison of the present 
condition of two beds of this species in our garden, in connection 
with their surroundings, helps to strengtlien this belief, of the 
practical truth of which I have been able to satisfy myself by 
the capture of CufulUa umhralna in the act of sucking the 
flowers One of these beds, m an exposed part of the garden 
little frequented by moths (as 1 can testify from long experience), 
slill displays a profusion of blossoms m all their virgin beauty, 
with only a few small capsules among them , m the other, m a 
sheltered nook, an old favourite “ mothing-gromid,” the (lowers 
are mostly past their prime, and a great number of wcll-fillcd 
capsuks arejalready formed By day I have seen the flowers 
visited by a few liumhic-hccs, which sccnieil to have diflicully 
m reaching ilie ncelar, and by the meadow-butterfly (//ippaii/itu 
Jfatturt) Hosts of small flies run over the petals m tiright sun- 
shine, but rarely attempt to enter the nectary, anil I have neur 
seen such an attempt succeed A remarkably long beaked fly 
winch I watched feeding on the pollen, as it repeatedly inserted 
and withdrew its proboscis, must probably have left some of the 
flower s own pollen on the stigma W h HakI 

Kilderry, Co Uoneg.il, June 22 


Spots on the Cherry-laurel 
Can any of your readers tell me of what use to the plants arc 
the small spots— glands I suppose— on the back of the laurel- 
leaf near the bottom of the rib ? Somelioies there are two pans, 
sometimes one , but no leaves seem to be without them They 
are must apparent in the young leaves, hey evidi iitly contain 
something delectable to the bees, which frequent the laurels vciy 
much this year, and always fly to these spots upon the leaves , 
and the microscope shows a drop of liquid 'J M 11 

Sidmouth 

Your correspondent means, I suppose, the cherry-laurel 
His observation is quite correct ; such glands are to be found m 
similar situations on other leaves I know of no explanation of 
their purpose or 01 igiii. W T. Thiseiion Dyer 

Tumliam Green, July 10 


Halomitra 

There is a singular morphological coincidence between the I 
specimen of OrbitoUtes knuustmui Caipenter, figured on p 91 
of “The Depths of the Sea,” and several specimens which I 
have seen of the corallum of a species of the I'ungta group, 
genus Haiomtlra Dana The Orlntolitts has the appearance of ! 
having been developed on a nucleus formed by a frustum of a 
former specimen The outer rings are altogether uttconformable 
with those of the truncated segment composing the nucleus , and 
it IS somewhat interesting to notice, as illustrated by the figure 
in Prof Wyville Thomson’s work, how the growth of the 
Foraminlfer, oppressed at the corners and advancing /er saltum 
at the excavated sides, has shaped itself towards the completion 
of Its normal disc like form. 

An appearance precisely similar has come under my notice in 
the corallum ol Halomitra Two specimens in the Free Public 
Museum, Liverpool, frem the Solomon Islands, exhibit this 
peculiarity, and of about eight or ten other specimens seen by 
myself, I cannot recollect more than one in which the large 
frustum of a former corallum, constituting an unconformable 
nucleus, did not distinctly appear, 
la « single case the presumption would be altogether in favour 


of attributing the peculiarity to an accidental fracture of a former 
corallum ; but its frequent occurrence suggests tint It may be 
worth while to inquire into the possibility of spontaneous fission 
taking place in the adult Halomitra, Some of the Fun^idtt are 
said to possess powers of limited locotnouon. Tt is quite con- 
ceivable that a great extension of size in the coral might interfere 
with Its mobility and render division advantageous 1 hat the 
/oanthonan Aclinozoa are able to re-absorb solid portions of 
their corolla is variously illustrated, no example being more 
familiar than that of the young of several species of Fuitgia, 
which are attached to the under side of the parent polype by a 
strong neck of coenenchyme, which is subsequently absorbed 
and the young are hberated 

Rainhdl IlgNRY II Higgins 


Periodicity of Rainfall 

I HAVE observed in recent numbers of NaiURE a discussion 
upon the subject of the Periodicity of Rainfall, and its connection 
with sun-spots and I hoped by .an examination of the Rainfall 
Returns of this island (Barbados), which I have collected for 
30 years, 1843 to 1872, to have lieen able to confirm the theory 
broached by Mr. Mcldrum and Mr. N I.ockycr, which is so 
interesting in itself, and might lead to such important results. 
But assuming that sun-spots affect all parts of the globe eriually, 
and that periorlicity prevails m a'l alike, the experience of Bar- 
bados is opposed to the theory, and 1 am led to ihe conclusion 
that It was “chance alone” that Ud to the coincidences noticed 
by Mr Symons in his letlorpuhlidied 111 vol vm p 143 

In the following calculation I state the year-, separately m 
order to show llwt not only the triennial and etuiiiqueiimal 
averages, but the individual years, contradict the Ihcoiy, I am 
able to furnish six periods — three of maximum and three of 
minimum sun-spols Of the triemiial averages two of each show 
an absolute equality , in the tlmd the rainfall is in an oppontt 
proporlioii to the sun-spots 1 he quinquennial averages do not 
materially disturb those lesults As regards individual years, 
ihe rainfall was much above the average in two of the minimum 
sun spot years , and was aiiove it only 111 one of the maximum 
sun-spot years, m the second it was an avetage , m the thinl 
it was excessively below it I’lie average of the island lor 2$ 
years, from 1847 to 1871, is 57 74 inches, Inscd uiioii the me, in 
of 3 stations in 1843, and incieasmg to 141 m 1871 



Minimum 1843 74 ,J3 54 50 

45 43 91 

46 65 82 

47 48 10 

Maximum 1838 6377 5480 5967 

50 67 88 

54 50'88 

55 77 31 

Minimum 1856 4849 (>2 2] Sb 5t> 

57 bogo 

58 45 22 

5s 45 -4 

59 50 22 

Maximum 1860 5791 6ry8 5® 09 

61 73 82 

62 59 27 

65 68 ‘64 

66 . 59 68 

Minimum 1867 69 93 58 07 s8‘*7 

68 4460 

69 48 '52 

69 4S 52 

.70 to 1 7 

Maximum 1871 41 46 5 ° o® 5 * 7 * 

72 4.8 

73 <‘5 00 

1 hive ventircd to estimate the rainfall of the present year 
with inuchtonridence upon tl e data given in the accompanying 
notice, with which 1 need not trouble your readers. 

Barbados Rawson W, Rawson 
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NOTES FROM THE "CHALLENGER* 


O N Saturday, the 15th of March, before going into the 
harbour of St. Thomas, a sounding was taken in 450 
fathoms off the island of Sombrero. The botton# 
brought up by the sounding machine was globi- 
gerina mud largely mixed with broken shells, chiefly 
those of pteropods. The dredge was put over early, and 
veered to 1000 fathoms. At noon it was hauled up half 



Thomas. The careful examination of this zone, between ^ 
300 and 1,200 fathoms among the West Indian Islands, 
siriil undoubtedly add enormously to zoolorical knowledge. 
The objects of the present expedition do not, of course, 
include a detailed investigation of this kind, which must 
be done quietly in a small steamer, by some one on the 
^t, and will require the patient work of several years. 
Even the few hauls of the dredge which we had it in our 
power to make, brought to light a number of new and 
highly interesting forma, representing nearlv all the in- 
vertebrate gp-oups. A thorough investigation of the belt 
must yield a wonderful harvest. 

In those dredgings on the T5tb we got several sponges 
belonging to the Hexactinellidac, very closely allied to 



those which we had previously met with in moderately 
deepwater oft the coast of Portugal, showing that the 
distribution of this remarkable order in deep water is 
very wide. Several stony corals occurred, but of all 
-• ise, with the exception of a species of Stylaster, which 
s very abundant at this station, we got better examples 
w.. a subsequent occasion. The StylasUr agrees very 
closdy with the description and figure given by Pourtalds 
of S. comptamtus. The only marked difference is that 
the primary and secondary septa do not unite to the same 
extent as shown in the figure. 

In this dredging two very interesting crustaceans 
occurred, both belonging to the decapod family Astacida, 
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and both participating in a singular deficiency, the total 
absence of eyes. One of these has been referred by Dr. 
V. Willemoes-Suhm to his genus Deidamia. It agrees 
with the species describe"! m my former report in all its 
leiding characters, although certain marked differences 
must l»ad to a slight modification of the characters of the 
genus as forinerly defined. In Deidamui Itpiodictyla 
all the fire pairs of ambulatory legs beir chela:, while it 
is a character of the tiipical Astacidae that chelse are 
present on three pairs only. In the new species there are 
chelae on four pairs of the ambulatory legs, the fifth pair 
ending in simple curved claws. The two species agree 
with one another, and with Astacus, in possessing a 
lamellar appendage at the base of the outer antennae, 
and with this they have the flattened carapace of 
\Palinurn'! These characters have not been hitherto 
observed in combination, and their so occurring seems 
to be a more valuable generic character than the variable 
one of the form of the limbs. The character of this 
genus will now stand thus — 

I Cephalothorax flattened, with a com- 

pressed free lateral margin. A lamellar appendage .at 



Fie. 3 — Hynlontma Toxetcn, Wyville Thomson (Upper surface of 


base of each of the outer antennx. Swimmerets, consist- 
ing of three joints with two palpi. No trace of eyes or of 
eyestalks. 

D. leptodactyla v W.-S.— All the ambulatory feet 
bearing chelae. 

D crucifer v. W.-S — Four pairs of the ambulatory 
feet beanng chela. 

As in D. leptodactyla, not only are the eyes and eye- 
stalks absent, but there is no indication of a space for 
their accommodation in the position in which eyes are 
normally developed. 

Detdamia ccucifer certainly differs widely in general 
apprarance from the recent Astacidx, at the end of which 
family we should, however, be inehned to place it for the 
present. It has a very close resemblance to some fossil 
forms, particularly the varying species of the genus Eryon 
It has been already remarked that Dtidatma, in its flat- 
tened cephalothorax, approaches the Palinundae , m all 
the living members of that family, however, the first pair 
of legs are monodactylous, while in Dtidamia they are 


didactylous. The fossil genus Eryon forms an exception 
in this particular among Palmurids, with which it has 
hitherto been arranged, and has the first pair of limbs 
didactylous, as in Detdamia, It has not yet been ascera 
tamed whether Eryon has a lamellar appendage at the 
base of the outer antenn® If this appendage be absent, 
there is p''obably scarcely sufficient ground for separating 
Detdamia generically from Eryon. It is very likely that 
when the recent deep-sea forms near the A>tacidae and 
P^inundx come to be carefully correlated with the cre- 
taceous and Jurassic species, it may be necessary to 
establish an additional family. 

The second crustacean, although having little of the 
facies of the typical Asiact, presents apparently no charac- 
ters of sufficient value to warrant its separation from that 
genus. 

Astacus saleucus, v. W -S. (Fig. 2), with Us long com- 
pressed cephalothorax, flattened abdomen and unequal 
chel®, has at first sight somewhat the appearance of a 
Caltanassa. 

The total length of the animal is 120 mm,; the 
cephalothorax, 50, and the abdomen, (60 mm. The 
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carapace is hard, and firm, though only slightly calcified. 
It IS greatly compressed laterally, rising into a high arch. 
It terminates m front in a slender spiny rostrum, 8 
mm. in length. The rostrum is covered with a thick 
felting of hair, which extends backwards, forming two 
bairv triangles on the anterior part of the cephalothorax 
In front of the carapace, between its anterior and upper 
edge and the insertions of the antennie, in the position of 
the eyes in such forms as Astacus Jhtviaiilis, there are 
two round vacant spaces which look as if the eyestalks 
and eyes had been carefully extirpated and the space 
they occupied closed with a chitmous m-mbrone The 
lamellar appendage of the outer antennae h is teeth along 
Its inner border. It extends to the m U dc of the second 
bastd segmtit of the antenna, which is remarkably long. 
The flagella of the outer antennx are 1 30 mm. in length. 
The inner antennx originate in a line with the outer. 
The funiculffs is shorter, and the flagella, which me equal 
in length, are much shorter than thise of the outer 
antenhx. 
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The parts of the mouth are normal. The three first 
pairs of ambulatory legs are terminated by chtU;, the 
Iburth pair bear recurved claws, and tlie fifth abortive 
Stump-like claws. The chclas of the first pair of 
legs are strangely developed, particularly the right 
chelee, which is double the length of the ictt, 
and with Its formidable ranges of long spines .ilong 
the inner border of each claw reproduces on .1 small 
scale the jaws of the Gangctic gavial. Jhc fast 
segment of the pereion is not covered by the carapace 
but IS in moveable connection with it The first segment 
of the abdomen is very small, and the segments gradualljr 
increase up to the fourth, which the fifth .ind si\th equal 
in sue. The abdominal segments are flattened from 
above downwards. 'Ihc tcison is quadrate, and 
bines with the two pairs of caudal append.ages, which 
are widely expanded laterally to form the caud^ 
fin. The dorsal surfaces of the second, third, and fourth 
abdominal segments, and the margin of the tail, are 
thickly covered with woolly hair. The individual being a 
male, the first pair of swimmerets ronsist oflong slcndtr ap- 
pendages, and the four succeeding pairs have one stiong, 
round, basal joint, to which are attached two palpi fringed 
with hair. There is some resemblance between this 
form and Ca/ianaTsa, but in this genus the lamellar 
appendage to the outer antenna is absent 'Jhtre .ire 
four pairs of limbs with chela; instead of three, and the 
carapace is soft 

To the genus thei oforc, with which it has all cha- 

racters in common except the great development of the 
right chela and the total absence of eyes— ncilhei tlur.xc- 
ters of generic value— the present species must be refc- • • 

A, ZatcHcu^,^ sp (lig i) 

Rostrum spiny, elongated. Lamellar appendage of 
the outer antennae reaching to the middle of the second 
joint of the funiculus Chelae on three pan 3 of ambulatory 
feet, those on the first pair strongly but unequally deve- 
loped. Cephalothorax very much compressed l.iterally, 
eyestjilks and eyes entirely wanting. 

On Sunday, March 16, we antnored m the Ciegaria 
Channel, at the entrance of the harbour of Charlotte' 
Amalia We spent a few very ple.isant days .at 5>t 
Thomas, some of the civilians of our parly enjoying 
greatly their first experience of life and scenery within 
the tropics. M Gardd, the Danish («ovcrnor, received 
us with the most friendly hospitality He is a n.ival 
man, and was greatly interested m our investigations, and 
hts Aide-de-Camp, Baron Eggers,had collected andworked 
out the plants of the Island with care, and was other- 
wise well acquainted with its natural history 

The natural history of the island of St Thomas is 
tolerably well known, and large collections of its fauna 
and flora have been sent home from tunc to time by very 
competent naturalists to the Museum at Copenhagen 
On the present occasion our time was imieh too limned 
to attempt to make collections, so the naturalists 
contented themselves with a little shallow water dredging, 
and SHch a general survey of the island and shores as 
might familianse them with the more characteristic forms 
of animal and vegetable life ; for while the Atlantic Islands 
Madeira, and the Canaries, although gradually assuming 
a more tropical character, tnamtain the most intimate 
relations in natural products with the south of Europe, in 
Tropical America everything is changed, and it takes a 
little time to become familiar with new acquaint.mces 
Whom one has hitherto known, if he has known them at 
ail, only from descriptions or figures, or at best mummied 
or pickled, or otherwise in inadequate effigy Ophiurideas 
are particularly plentiful at St Thomas, .-ind we made 
larm collections of these, particularly of the many large 
and charactenstic West Indian species of the genus 
Qphtodtrma 

On the 24th of March we left the harbour of Charlotte 
Asaaka and proceeded with a light north-easterljr breese 


towards the Culebra passage. The next morning we 
sounded in 625 fathoms. The ooze was closer and more 
free from shells and coial than m the former haul, but 
Otherwise much of the same character. This time the 
dredge came up about half full, and on sifting its con- 
tents many interesting additions were made to our collec- 
tions. Here we met for the first time with the curious 
little crinoid, Rhtzocnnus lofotemis, for which we had 
been on the outlook since the beginning of the cruise, 
and Salenta varisptna, which we now recognise as a 
very widely distributed inhabitant of the deeper water. _ 

This elegant little urchin (Fig 2) is about lomm. m 
diameter of the test. It resembles in general appearance 
young specimens of Ctdnris hy^lrix. The ambulacral 
zones are narrow, the intenambulacral correspondingly 
wide, and both are furnished with double rows of flat, 
paddle-shaped, secondary spines beautiiully striated m 
purple and white, ranged along the middle line, from 
which they shed outwards on either side The primary 
tubercles are large, imperforate, and distinctly crenated. 
Some of the larger of the primary spines are 50 mm. m 
length, 8 mm in diameter, and cylindrical, gradually 
tapering towards the point They arc fluted and serrated 
along the ridges with sharp prickles The spines m all 
the specimens we have dredged are very uniform ; some 
are slightly curved, but they scarcely agree with the de- 
scription given by Prof, A Agassiz, from a young speci- 
men, of being “of all shapes” The spines round the 
mouth are short, some of them slightly, flattened and 
sharply denticulated. .... 

The corals which were abundant m individuals were 
ail deep-water forms. 1 hey have been examined by Mr, 
Moseley, who refers the majority to species which have 
been described by M de Pouitalds* from the .Straits of 
Florida. 

Two examples of the sponge-body of a very handsome > 
Hyalonema were sifted out of the coral mud Unforlu- 1 
nately in both cases the sponge had been torn from the 
central coil, and the absence of the coil might have thrown 
some little doubt upon the form and mode of finish of the 
complete animal, so th.at it was extremely fortunate that a 
young specimen of the s.ime species about 40 mm. m 
length was caught m the tangles quite perfect 

Hyalonema toxeres, new species, resembles closely the i 
other known species H. lustiantcum and H sieboldt in 
general appearance and in the arrangement of its parts 
A more or less funnel-shaped sponge presents two sur- { 
faces covered with a network of different patterns fornicd ' 
by varying arrangements of large fine rayed spicules. ' 
The upper concave suriace shows a number of oscular 
openings irregularly arranged, and the lower surface a 
more uniform network of pores, some of which seem to 
be inh.ilent and others exhalent 

The central axis of the sponge is closely warped into 
the upper part of a coil of long and strong glassy spicules 
which, as m the other species, serve to anchor the sponge I 
in the soft mud. Both of the species dredged have the ' 
sponge more flattened and expanded than it is m H. last- . 
tantcum. In one of them it is nearly fiat (Fig. 3), forming ; 
a reniformcake-like expansion 80 mm. in length by 70 mm. 
in width, and about 8 mm. in thickness The upper or 
oscular surface is covered by an exceedingly close net- 
work with groups of large openings at nearly equal inter- 
vals It IS slightly raised m the centre. The central 
elevation is followed by a slight depression, and the upper 
wall then passes out nearly horizontally to a sharp pen- 
pberal edge innged with long delicate spicules, each 
consisting of a slender central shaft with a cross of four 
short transverse processes in the centre. The outer half 
of the central axis is delicately feathered. The lower 
surface of the sponge (Fig. 4) is protected by a singularly 
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elegant net-work of sarcode with wide oval and round 
meshes radiating irregularly from a central point. The 
membrane is traversed by irregularly radiating ridges 
Of firmer subsiance, which unite m the centre in a 
projecting boss at the point where, in this specimen, the 
“ glass-rope ” has unfortunately been torn out. 

Wyville Thomson 

{To be conltHued) 

THE ANCESTRY OF INSECTS 
XT^ITHIN a very few days after my last article on the 
VV *• Origin and Metamorphoses of Insects” appeared 
li Nature, I received from Mr. Packard a memoir,* 
under the above title, in which he developes his latest 
views on the same subject ; and I am happy to find 
that his views do not differ so much from mine as 
1 had supposed. He lays great stress, as is natural, 
on the larval forms “ If we compare,” he says, “ these 
early stages of mites and mynopods, and those of the 
true six-looted insects, as in the larval Meloc, Cicada, 
Thrips, and L)i agon fly, we shall see quite plainly that 
they alt share a common form. What does this mean > 
To the systematist who concerns himself with the classi- 
fication of the myriads of different insects now living, it 
IS a relief to find that all can be reduced to the compara- 
tively simple forms sketched above. It is to him a proof 
of the unity of organisation pervading the world of insects 
Me sees how Nature, seizing upon this archetypal form 
has, by simple modihcaiions ot parts here and there, b\ 
the addition of wings and other organs wanting in these 
Simple creatures, rung numberless chaiiv'esin this elemen- 
tal form ” And again (p. 131),“ Going back to the 1 irval 
period, and studying the insect in the egg, we find that 
nearly all the insects yet observed agree most strikingly 
in their mode of growth, so that, for instance, the earlnr 
stages of the germ of a bee, fly, or beetle, bear a rmi irk- 
able resemblance to etch o her, and suggest ag.im, more 
forcibly than when we examine the larval condition, that 
a common design or p.ittern pervades all ” 

He distinguishes, as in his previous writings (p 175), 
two priniipal types of larva; — 

“ Xhere are two lorms of in'-cctean larvse which are 
pretty constant One we c.!!! leptilorm, from Us general 
resemblance to the larv.e of the mites (Leptus) The larv.x 
of all the Neuroptcra, except those of the Phryganeid.c 
and Panorpida: (which are cylindrical, and resemble cater- 
pillars), are more or less lepiiform, t.e , have a flattened 
or oval body, with long thoracic legs. Such are the larva: 
of the Orthoptera and Hemiptera, and the Coleoptcra 
(except the Curcuhonidas ; possibly the Cerambycidce .and 
Buprestida:;, which approach the maggot-like form of the 
larvcc of weevils). On the other hand, taking the cater- 
pillar or bee larva, with their cylindrical fleshy bodie-, in 
most respects typical of larva! forms of the Hymenoptera, 
Lepidoptera, and Diptera, as the type of the cruciform 
larva,” &c. 

At first sight It would appear that Mr, Packard’s con- 
clusions differ widely from those which 1 have advocated. 
He rejects, indeed, the suggestion made by Haeckel that 
the “ common stem form ol all Tracheata ” may be found 
in “Zoeaform Crustacea.” It is evident, he says (p 159), 
that “ the Leptus fundamentally differs from tbeNauplius 
and begins life on a higher plane. We reject, therefore, 
the crustacean origin of the insects." And elsewhere 
"we find through the researches of Messrs. Hartt and 
Scudder that there were highly-developed insects, such as 
may-flies, grasshoppers, See,, in the Devonian rocks of 
New Brunswick, leading us to expect the discovery of 
low insects even in the Upper Silurian rocks. At any 
rate this discovery pushes back the origin of insects 
beyond a time when there were true Zohae, as the shrimps 

* Beins a chapter from " Our Ccnimon Iniecli," by A. S. Packurd, jua. 
(Printed m advance ) 


and other allies are not actually known to exist so far 
back as the Silurian, not having as yet been found below 
the coal-measures.” 

But then he observes that the “ larvae of the earliest 
insects were probably leptiform, and the cruciform con- 
dition is consequently an acquired one, as suggested by 
Fntz Muliler,” Again, “ for reasons which we will not 
pause here to discuss, we have always regarded the eruci- 
form type of larva as the highest. That it is the result 
of dewadation from the Leptus or Campodea form, we 
should be unwilling to admit” And once more, “ The 
Caterpillar is a later production than the young, wingless 
Cockroach.” 

Mr. Packard had already expressed these opinions else- 
where, and as I have on the contrary suggested that the 
grublike, or Lmdia-forms were the first to come into exist- 
ence, then the Tardigrade-form, and lastly, the Campodea- 
form, I had supposed that our views were in direct opposi- 
tion to one another but I am gl.id to iind from other pass- 
ages that after all there is not so much dffcrcnce as these 
passages would seem to indicate. I cannot, indeed, agree 
with him in his classification of Insect larvK , he ranks 
the Caterpillars with the grubs and maggots of Bees and 
Flits, as a class for which he proposes the term “cruci- 
form” in opposition to the “ leptiform ” l.irva: of Orthop- 
ura, Hemiptera, and most Co eoptera. It seems to me, 
on the contrary, th.at the two great groups are the 
Hexapod or Campodea-form, and the apod, grublike 
type, which I have proposed to call the Lindia form At 
the hrst glance, no doubt, the heavy sluggish Caterpillar 
seems to have more in common with the grub of a 
Bee than with the active larvx of Coleoptcra. The dif- 
ference, however, is one of habit, not of type. 

As regards the ancestral forms of Insects, Mr. Packard 
considers that “while the Poduras (p. 154) may be said to 
form a specialised type, the Bnstle-tails {Lepuma, Ata~ 
chtlts, Euohtca, and Campodeti) are, as we have seen, 
much more highly organised, and form a gencialised or 
Comprehensive type They resemble, m then general 
form, the larvx of Ephemends, and perhaps more closely 
the immature I’erla, and also the wingless Cockroaches. 
Now such forms as these Thysanurti, together with the 
mites and singular Pauropus, we cannot avoid suspecting 
to have been among the earliest to appear upon the 
earth , and putting together the facts, first, of their low 
organisation, secondly, of their comprehensive structure, 
resembling the larv® of other insects, and thirdly, of 
their probable great antiquity, we naturally look to them 
as being related in form to what we may conceive to have 
been the ancestor of the class of insects N ot that the 
animals mentioned above were the actual ancestors, but 


that certain insects bearing a greater resemblance to 
them than any others with which wc are acquainted, and 
belonging possibly to families and orders now extinct were 
the prototypes and progenitors of the insects now known.” 

As regards the probable origin of this Leptus form, 
Mr. Packard's views are expressed m the following pas- 
sage (p. 169) “ While the Crustacea may have resulted 
from a series of prototypes leading up from the Rotifers, 
it IS barely possible that one of these ^creatures may have 
given rise to a form resulting m two series of beings, one 
leading to the Leptus fornn, the other to the Nauplius. 
For the true Annelides (Chxtopods) are too circumscril^d 
and homogeneous a group to allow us to look to them for 
the ancestral forms 61 insects. But that the insects may 
have descended from some low worms is not improbable, 
when we reflect that the Syllis and allied genera of Anncn 
lides bear appendages consisting of numerous jomts ; 
indeed, the strange Dujardtnui lottfun, 

Quatrefages, in its general form is remarkably like the 
larva of ChloSon.” , „ 

Moreov cr, though Mr. Packard says that the caterpillar 
» a later production than the young wingless, cock- 
roach,” he elsewhere (p. iSz) says, it ts evident that 10 the 
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young grasshoppers the metamorphoses have been passed 
through, so to speak, m the egg, while the bee larva is 
almost embryonic in its build ” Mr. Packard admits then 
that theoretically the Orthoptera do pass through trans- 
formations similar to those of mctamorphic insects; 
though, while bees are hatched in an early larval, “al- 
most embyonic” condition, Orthoptera pass through 
these early stages rapidly, and within the egg. 

Mr. Packard then derives the various groups of Insccta 
as I do from ancestorb more or less resembling the hexa- 
pod larvae of Neuropter.i, &c. ; these from a more acari- 
form type ; and these again from lower, more vermiform 
ancestors. 

That the Lmdia-type larva- of Diptera are of more 
recent origin than the Campodea-forni larva; of Neuiop- 
tera of course I admit, because the pala;ontological evi- 
dence seems to show th.at the Neuroptera are a more 
ancient group than the Diptera , but 1 am not the less of 
opinion that the landia type itself is more ancient than 
the Neuroplerous. 

How far the foim of any given existing larva is adap- 
tive and how far it is hereditary, is a comparatively minor, 
though interesting question, and I am glad to find that 
there is less difference of opinion than 1 had supposed 
between Mr. Packard and myself as to the various stages 
through which m the long lapse of geological ages the 
existing types of insects have gradually been evolved. 

John Lubbock 

MIES ON THE HONEY-MAKING ANT OF 
TEXA.S AND NEIV MEXICO* 

'T'HE natural history of this very curious species {Myr- 
3- nucocy^tu's wi’rtcaww Westwood) is so little known, 
that the preservation of every fact connected with its 
economy becomes a matter of considerable scientific im- 
portance, and the following observations, gleaned fiom 
Cnpt. W B Fleeson of this city, who has recently had 
an opportunity of studying the ants in their native haunts, 
may, it is hoped, be not without interest 
The community appears to consist of three distinct 
kinds of ants, prob.sbly of two separate genera, whose 
offices in the general order of the nest ivouTd seem to be 
entirely apart from each othei, and who perfotm the 
labour allotted to thorn without the least encroachment 
upon the duties of their fello.vs The larger numbci of 
individuals consist of yellow worker ants of two kinds, 
one of which, of a pale golden yellow colour, about one- 
third of an inch in length, acts as nurses and feeders of 
the honcy-makmglind, who do not quit the interior of the 
nest, “ their solo purpose being, apparently, to elaborate a 
kind of honey, which they are said to discharge into pre- 
pared recept.rclcs, and which constitutes the food of the 
entire population In these honey-seeking workers the 
abdomen is distended into a large, globose, bladder-hke 
form, about the si/e of a pci ” The third v.iriety of ant 
IS much larger, black in colour, and with very formid.ible 
mandibles Foi the purpose of better understanding the 
dotngs of this strange community, we will design.atc them 
as follows - 

No 1 - Yt How workers , muse and feeders 
1^0 2 —Yellow workers , honey-makers 
No 3 —Black workers ; guards and purveyors 
The site chosen for the nest is usually some sandy soil 
in the neighbourhood of shrubs and flowers, and the space 
occupied IS about from four to five feet square. Unlike 
the nests of most other ants, however, the surface of the 
soil is usually undisturbed, and but for the presence of the 
insects themselves, piesents 'a very different appearance 
from the ordinary communities, the ground having been 
subjected to no disturbance, and not pulverised and ren- 
dered loose as is the case with the majority of species. 

The black workers (No. 3) surround the nest as guard 
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or sentinels, and are always in a state of great activity- 
They form two lines of defence, moving different ways, 
their march alwaj s being along three sides of a square, 
one column moving from the south-east to the south-west 
comers of the fortification, while the other proceeds in the 
opposite direction. In most of the nests examined by 
Captain Fleeson, the direction of the nest was usually 
towards the north , the east, west and northern sides 
teing surrounded by the soldiers, while the southern por- 
tion was left open and undefended In case of any enemy 
approaching the encampment, a number of the guards 
leave their station m the line and sally forth to face the 
intruder, raising themselves upon their hind tarsi, and 
moving their somewhat formidable mandibles to and fro 
as if in defiance of their foe Spiders, wasps, beetles, 
and other insects are, if they come too near to the hive 
attacked by them in the most merciless manner, and the 
dead body of the vanquished is speedily removed from 
the neighbourhood of the nest, the conquerois marching 
back to resume their places m the line of defence, their 



object in the destruction of other insects being the 
protection of their encampment, and not the ob- 
taining of food While one section of the black 
workers is thus engaged as sentinels, another and still 
more numerous division will be found busily employed 
in entering the quadrangle by a diagonal line bearing 
north-cast, and carrjing ih their mouths flowers and frag- 
ments of aromatic leaves which they deposit in the centre 
of the square. A reference to the accompanying sketch 
will give a more clear understanding of their course ; 
the dotted line a representing the path of this latter 
section, while the mound of flowers and leaves is marked 
f. If the line a be followed in a south-west direction, 
it wiU be found to lead to the trees and shrubs upon 
which another division of the black workers is settled, 
enraged in biting off the petals and leaves to be collected 
and conveyed to the nest by their assistants below On 
the west side of the encampment is a hole marked d 
leading down to the interior of the neat, which is probably 
chiefly intended for the introduction of air, as in case of 
any individuals carrying their loads into it, they imme- 
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diately emerge and bear them to the common heap, as if 
conscious of having been guilty of an error. A smaller 
hole near to the south-east corner of the square, is the 
only other means by which the interior can be reached, 
and down this aperture, marked b, the flowers gathered 
by the black workers are carried along the line from 
the heap in the centre of the square, by a number of 
smaller yellow workers (No i), who, with their weaker 
frames and less developed mouth organs, seem adapted 
for the gentler office of nurses for the colony within It 
is remarkable that no black ant is ever seen upon the 
line e, and no yellow one ever approaches the line a, each 
keeping his own separate station and following his 
given line of duty with a steadfastness which is as 
wonderful as it is admirable Uy removing the , 
soil to a depth of about three feet, and tracing the 
course of the galleries from the entrance (b) and (</), 
a small excavation is reached, across which is spread in 
the form of a spider’s web, a net woik of squares spun by 
the insects, the squares being about one-quaiter inch 
across, and the ends of the web fastened firmly to the 
earth of the sides of the hollow space which forms the 
bottom of the excavation In each one of the squares, 
supported by the web, sits one of the honcy-making ' 
workers (No 2), appaiently m the condition of a prisoner, | 
as It does not appear that these creatures ever quit the 1 
nest Indeed it would be difficult for them to do so, as 
tbeir abdomens are so swollen out by the honey which | 
they contain, as to render locomotion a task of difficulty. : 
if not to make it utterly impossible I 

The workeis (No. i), provide them with a constant 1 
supply of flowers and pollen, which, by a process analo- | 
eous to that of the bee, they convert into honey The 1 
fact that the remainder of the inhabitants feed on the | 
supply thus obtained, though it is surmised, h.is not been | 
established by actual observation , indeed with leferenie 1 
to many of the habits of lluse crcatuics, weare at present , 
left in total ignorance, it being a reasonable supposition j 
that, in insects so remarkable in many of their habits, I 
Other interesting facts are yet to be bioiight to light re- j 
specting them It would be of great value to learn the , 
specific rank of the black workers (No t). and to know 
the sexes of the species forming the community, their I 
season and manner of pairing, and whether the honey- ' 
makers are themselves used as food, or if they excrete 
their saccharine fluid for the benefit of the inhabitants in | 
general, and then proceed to distil more I regret that | 
at this time I am only able to bring before the notice of ] 
the Academy, specimens of the honey-makers (No 2), 1 
the other members of the communiiy, except from Capt.un 
Fleeson’s description, being quite unknown to me. It is, 
however, my hope that at a future meeting I m.ay be 
enabled to exhibit the other varieties, .and to give some 
more exterded information upon this very interesting 
subject The honey is much sought after by the Mexi- 
cans, who not only use it as a delicate article of food, but 
apply it to bruised and swollen limbs, ascribing to it great 
healing properties The species is said to be very abun- 
dant in the neighbourhood of .Santa Fd, New Mexico, 
in which district the obsrrvattojss of CapL Fleeson were 
made. 


NOTES 

The arrangements for the forty-third meeting of the British 
Association at Bradford, have been pretty nearly completed 
The General Committee will meet on S-eptember 17, the 
Opening day, at 1 p m , for the election of sectional oflicers, 
and the despatch of business usually brought before that bodj. 
The concluding meeting takes place on .Seplcmbei 24. We 
regret very much to hear that Mr Joule, onTuicount of lU- 
health, has been compelled to resign the presidency , Prof 
W. A. Williamson, will, it is said, be appointed in his place. 


Th* forty-sixth meeting of the German Association of Natu- 
ralists and Physicians will Ije held this year at Wiesbaden from 
September 18 lo 24 Communications are to be addressed to 
Drs. Fresenius and Haas Senior. 

We are glad to see so influential a paper as the Twin give 
so prominent a place to a notice of Sir Charles Wheatstone’s 
eIccUon to the l-rench Academy, which we ourselves noted a 
fortnight ago 1 here is no doubt that if we take into considera- 
tion the amount and value of the services Sir Charles has 
rendered to Science, both m its theoretical and practical aspect*, 
he must be ranked as among the most eminent men of the t me. 
The followiiigis the notice in the Times — 

“Sir Charles Wheatstone was elected, on the 30th ult , Foreig 
Associate of the French Academy of Sciences, to fill the vacancy 
occasioned by the death of Baron 1 lebig. He was for many 
/ears previously corresponding member of the Academy ; but 
the honour recently conferred upon him is the highest which it is 
in the power of that body to confer upon a foreigner The elec- 
tion was nearly unanimous, as he obtained 43 out of 45 votes. 
Sir Charles has also lately received from the French Society for 
the F.ncouragemenC of National Industry the great medal of 
Ampere, which is awarded every six years for what is consi- 
dered the most important application of Science to Industry. 
The former recipients of this medal wrre Henri Sainte-CIaire 
Deville, who introduced the manufacture of aluminum , De 
Lesseps, the F-ngmeer of the Suez Canal , and UoussingaiUt, 
distinguished for his researches in agriculture 

Gustav Rose, the cdebraleil mineralogist, died after a few 
days’ illness on the 1 5th ms^ , m the 75th year of hts age and the 
50th of his connection with the University of Berlin His mind 
ind power of work remained unimpaired almost to the last, and 
he was able on his sick bed to dictate to his son the icsults of 
his last researches 

Mr. j .S Davsnpori was elected on Wednesday, the 16th 
mst , Assistant- Secretary to the Royal Horiicultural Society, in 
the place of Mr Richards, who has accepted a post under the 
Commissioners of the International Exhibition 

The Chair of Physiology at Edinburgh is likely to be soon 
vacant, wc believe-, by the resignation of Prof Hughea Benoel^ 
from lU health There are several likely candidates for the 
proepective vacancy, all of them good men — Dr McKendrick, 
who has for some time efficiently discharged the duties of the 
chair, and a paper by whom in conjunclion with Mr. James 
Jjewar, on the Physiological Action of Light, we published a 
fortnight ago , Prof Rutherford, a former assistant of Prof. 
Bennet’s, and Dr J Hell Pettigrew, F' R S , who has distin- 
guished himself as an invcsiigalor in comparative anatomy. 

I There is a rumour that Piof. Hurdon Sanderson is also a candi- 
date 

We regret very much to h«^i that Mr Saville Kent has 
resigned his position m connection- with the Brighton 
Aquarium We do not desire lo express any opinion upon 
the misunderstandmg which has resulted in Mr. Kent’s 
resignation, but we cannot help saying that we consider it 
a great loss to Science that the Aquarium is now without 
a resident naturalist. The Brighton Aquanuin offers un- 
equalled opportunities for studying the habits of fishes, and 
during Mr Kent’s short connection with the establishment he 
ha» considerably increased our knowledge of this department of 
Natural History, and we confidently looked to tlie Aquanum to 
add still more to scientific knowledge in this diiection It would 
be a grievous thing, indeed, if the I'lrcctors should allow their 
fine establishment to degenerate mto a mere place of popular 
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Mr. Georgb Smith tetimed on SatardRjr last from his sac- 
ctssfril laboars in Ass^rria. 

The number of institutions in Ametica devoted to education 
of all kinds and of all grades, endowed and supported both fay 
the State and by the generosity of private individuals, theoreti- 
cally and practically open to ail-comers, is almost sufficient to 
fill a Briton with envy and chagrin, when he contrasts it with 
the comparative meagreness of the educational means of his oan 
country, hampered with so many traditional restrictions One of 
the most admirable, best organised, and most successful of these 
American institutions is the Sheffield Scientific School of Yale 
College, the Eighth Annual Keport of which for 1872-73 
we have just received. The School forms the Scientific Faculty 
of Yale College, on the same footing u the other faculties of 
Arts, Medicine, Law, and Divinity, and, to judgefrom the Keport, 
must be one of the most successful and efficient scientific 
Khools in the world It owes its name to Mr Joseph E Shef- 
field, who, in i860, presented it with a magnificent building 
and a libeial endowment, and has since frequently munificently 
increased his original gifts, his last one being an additional 
budding of five stories, with ample accommodation, which was 
very much needed to meet the rapid increase m the number of 
students, which, during the last session, was 201 The educa- 
tion supplied IS in all branches of Science, students being at 
liberty to choose a course of instruction to fit them for pure 
scientific research, or for some practical application of scicnlific 
principles, as engineering, agriculture, &c. The school is 
most liberally supplied with scientific apparatus in alt de- 
partments, seems to have plenty of funds at its command, 
furnuhed both by the State and by private individuals, and, 
to judge from the prospectus, provides students with a 
thoroughly well-organised and complete course of scientific 
instruction in each of its numerous departments. “Ihe 
benefit," the report says, "which the Scientific School 
has conferred upon the State m turning out young men who, on 
leaving the iDstimiiun, are enabled to assume the position of 
leaders in their several callings, and of educators of the people 
to a higher grade of culture, increasing the productive brain 
capacity as well as the material wealth of the country, cannot 
be estimated in dollars and cents From all parts of the 
country come back most favourable reports of the graduates 
who have been sent out, and their influence, alreadjr great, is 
constantly on the increase. 1 he people of this stale cannot do 
too much fur an institution which has already done and is 
continuing to do so much for them, by developing the material 
resources of Connecticut, and by exienaing its reputation 
throughout the entire country.” 

In this month’s number of the American Journal oj Scunce 
and Art Mr. Sellack gives a short but iiiierestmg account of his 
photographic work among the southern star-clusters at the Ar- 
gentine National Observatory, Cordoba, where, for this purpose, 
he has been for some time at the expense of some gentlemen fi om 
Boston, USA On his arrival at Cordoba Mr Sellack found 
the lens of the photographic refractor he was to use, broken, 
but by dint of perseverance and ingenuity he managed to put 
the pieces together m such a manner as to enable him 10 
a well-defined, nearly circular, photographic image of stars of 
the first and second magnitude ; and wuh exposures of eight 
minutes, even stars of the ninth magnitude, of white colour, 
give a phott^raphic impression. We have received a Inmr 
photograph obtained by Mr. Sellack, and although it will 
not bear compaiison with the well known phoiographs 
obtained by other astronomers who have devoted attention to the 
•nbject, nevertheless the Impression submitted to us rtflecto great 
credit on Mr. Sellack, considering the difficulties he had to con- 
tend with in getting it taken. The picture hu suffered 


somewhat by too long an eaposnie in the telescope and over 
development. 

We have received from Mr Gerard Krefft, Curator of the 
Sydney Museum, what he calls " a splendid bit of mimicry,’’ in 
the shape of a photograph of the chrysalis of Paputo sarp/dan. 
The chrysalis seems to be attached to a leaf, and has itself con- 
tnved to assume the shape of a leaf, or rather of a part of the 
l«af to which it is attached. Its colour, Mr Krefft says, is pale 
green, or sea-green. 

The last number of the Journal of the Linnean Society is 
entirely occupied by Mr. ^mham’s important paper on the 
structure, classification, and history of development of the Com- 
positic, the largest and most natural order In the vegetable 
kingdom In accordance with the system proposed in the 
“Genera Plantarum,’’ he divides the order into 13 sub-orders, 
via : I, VernoniaceK , 2, Eupatonacese j 3, Asteroidete ; 4, Inu- 
lotdea: , 5, Helianthoidea; , 6, Helenioidem , 7, Anthemidea. ; 
8, Scneciomdeai , 9, CalenduUceoe , 10, Arctoudese ; 1 1, Cyna* 
Toidete ; 12, Mutisiacea:, 13, Cichonaceoe , the most important 
diagnostic characters depending on the structure of the pistil (m 
the hermaphrodite flowers), fruit, andreecium, corolla, and calyx 
(pappus). A very exhaustive account is given of the geographi- 
cal distribution of the sub.order» and principal families ; and the 
first appearance of the order is traced wuh probability to Africa, 
Western America, and proliably Australia , the dilTerence 
between the forms now observed in Ihe northern and southern 
hemispheres having become developed only after the tropical belt 
introduced an impassable barrier between them It is one of the 
most important contributions to structural and systematic botany 
which has issued from this country for many years 

Dr Robert f 5 ciii esinger publishes (from the house of 
Orel!, Fiisslt & Co , Zurich) a small work on the microicopiea 
examination of Textile Fabiics in the raw and coloured state, 
with a no’e on the mode of detecting "shoddy-wool ’’ It con- 
tains a complete account of the fabrics made from the various 
vegetable fibres m more or less common use, also from hair and 
silk, with thtir distinguishing characteristics, as exhibited under 
the microscope, when raw, spun or woven, and d)cd, illus- 
trated with 27 woodcuts, and introduced by a preface by Dr. 
Emil Kopp. 

The current number of the Zmlogtsl commences wuh a paper 
by Mr F. H. Balkwill, having the pretentious title “A Dif- 
culty for Darwinists,” m which, like many others who do not 
fully understand the subject, he lays too much stress on the 
possibility of slight variations in an tnfinUt number of direc- 
tions. No doubt it is theoretically possible for an m- 
finite number ol variations to occur m living bodies, if they 
are within the influence of an infiiiue nuiiilier of different 
forces, just as the result of a very large number ol forces 
acting on a particle, majr cause it to take one of almost au 
infinite number of du-ections. But the forces acting on the 
hvmg body are comparatively limited, and when as in the cases 
of the Thylacine and the Dog, or of the Wombat and the 
Rodent, which are the author’s itumbhngblocks, the forces 
which have been called to act on the Marsupial and Placental 
types of organism have b en practically identical, they having 
bad to undergo the struggle for existence under similar circum- 
stance^ it IS not to be wondrrrd at, but oidy to be expected, 
that sunilar organisms should be the result, especially at lha 
two types to start with are nut separated by any great interval. 
It IS just as probable, ex emal circumstances being similar, that 
the isolated Marsupial ancestor should give rise to carnivorous, 
rodent, and herbivorous forms, as that they should be developed 
from u Placental type. 
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Thb current part of Mr. Dresser’s “ Birds of Europe ” com 
menced with the description of the Imperial Eagle {AyuUa 
ntogtlnik), to which two plates are devoted, m one of which the 
young of tliat species is contrasted with that of the distinctly 
separated White-shouldered Imperial Eagle (Ag. adalterti), from 
Spam. This is followed by illustrated description! of the 
Algerian Black-headed Jay (Gar, ulus arviealst), the Siberiar 
Jay (Pettsoreus tn/austus), the White Stalk (Cuoma alba) 
several Anserine birds ‘"'1 ‘lie Isabelline Lark {Gafen/a 
uabtlhna), which, by the way, does not occur in Europe. 

It is locally stated that among the collections made by the 
Chilian exploring cxpelitions on the west coast of P itagoma 1.. 
the Chacahuco, u a specimen of the huemul, an animal which 
had altogether been lost sight of There are five well prepircil 
skini in the National Museum of Chile Molina mentions it 111 
his “Natural History of Chile,” published in 1782 He de 
scribes a species of horse {Equus bisulcus), or rather nn ass, with 
Its hoofs divided like rum nants He says it inhabits the mo-i 
inaccessib'e parts of the Andes, and is difficult to be taken Mr 
E C Reed, of the National Museum of Chile, pronounces it to 
be a stag of the genus Cervus, and as not belonging to any new 

The record of the " Astronomical and Meteorological Obser- 
vations made during the year 1870 at the U S Naval Observa- 
tory” occupies a bulky quarto volume of about 1000 pages, and 
contains m its numerous carefully constructed tables sufficient 
evidence of the amount and value of the work done at the 
Observatory. The U S Government contribute liberally 
to the support of the Observatory, the work of which is 
performed by an efficient s all One of the most interesting parts 
of the record of work for 1870 is that describing the details 
of the Transit Circle 

Wit would recommend to all interested in education a pam- 
phlet by Mr Henry Lecdam, a prac'ical teacher, entitled “Com- 
plete ^lool Education,” It is evidently the result of much 
thought and observation, and of advanced views of what con,ti 
totes a complete education even for boys intended for business 
We are glad to see that in his s) stem he gives great prominence to 
science, as one of the roost efficient instiuments m general 
training. 

Tub Liverpool papers report that a sharp shock of earth 
quake was felt at Souihport on the evening of Wednesday, July 
16, accompanied by a loud report It was thought at first by 
many that a colliery explosion must have taken place in some of 
the collieries near Ormskirk, so loud and distinct was the first 
report. The other three — for there were four shocks — followed 
much quicker after each other than did the second alter the first 
There was no undulatory motion such as accompanied the severe 
shock which occurred about two years since. 

On May to a strong shock of earthquake, lasting two seconds, 
occurred at Opiape, m North Chtle. 

A COLLECTION of stone implements from Costa Rica, in Cen- 
tral America, has been sent to the American Museum of Natural 
History in New York. 

Don Carlos Moesta, formerly Director of the Astronomical 
Observatory at Santiago, in Chile, has been appointed Chilian 
Consul-General in Saxony. 

Thb sixth annual report of the Provost of the Peabody Insti- 
tute of Baltimore, to the trustees, da’ed June 5 of this year, is 
in all respects very satisfactory, and shows that the Insiitute 
forms an important means of education, literaiy and scientific, 
in the aty to which it belongs. The library is a large one, np- 
wards of Jo^ooo volumes, and the number of readers hat in- 


creased considerably during the year, the proportion of scientific 
works sought for being on the whole, as things go, large. 
During the year 120 lectures were delivered, of which 20 were 
pt^ular, and 90 special class lectures in particular departments. 
Though scientific lectures seem to be much less attractive than 
lectures m literature, still the Provost rightly thinks they should 
lie persisted m, especially as this is one of the main objects of 
the institution, which is well supplied with scientific apparatus. 
We have no doubt that by judicious arrangement of subjects and 
hours, and by securing compe’ent lecturers who know hiwto 
make their subjects attractive, scientific lectures wilt become in. 
ureasingly popular. 

We give the following on the authority of the Anuncan 
Artisan — ^The President of Rutgers College, New Jersey, Dr. 
Campbell, recently found beneath some of the trees m the 
campus, numerous carpenter bees, each minus its head. Having 
call^ the attention of Rev. Samuel Lockwood, the eminent 
naturalist, to the fact, careful observations were made with 
interesting results. It was first noied that these bees were all 
•if the same species, and were all honey-gatherers. The case at 
first appeared to be one of wanton massacre ; the merciless 
executioners being common Baltimore orioles. On making a 
more thorough examination of the headless trunks, it was dis- 
covered that every body was empty, the insect having been 
literally eviscerated at the annular opening made at the neck by 
the separation of the head. The interesting fact disclosed by 
these observations is that these b rds had learned that the body 
of these particular bees— the slingless males — were filled, or 
contained honey sipped from the blossoms of the horse-chestnut ; 
and so they watched the insects until they were fully gorged, then, 
darting upon them, snipped off their beads, and always at one 
place, the articulation, thus showing themselves acquainted with 
the anatomy of tbcir victims as well as their habits, and taking 
advantage of both for the gratification of their love for sweets 

The journal of the Franklm InstUuU says that the splendid 
telescope deiigned for the National Observatory at Washington 
will, in all probabihty, soon be erected and m use The work 
upon the new tower and dome, intended fur its reception, is 
being rapidly brought to completion. The object-glass — the 
largest ui the world, twenty-six and a half inches diameter, and 
thirty-two feet focal length — is now finished, and ready for the 
instrument The cost of the new instrument, with the necessary 
fflachtnery, vnll be about 30,000 dels., and that of the tower 
and dome, erecteil to receive it, about 1 5,000 dols If to this 
we add the list of new apparatus already acquired or m process 
of construction for the Observatory, for the observation of the 
coming tiansit of Venus, the Institution will shortly be as well 
or, perhaps, better equipped than any other of its kind m the 
world. 

The additions to the Zoological Society’s Gardens during the 
past week include two Argus Pheasants {Argus gigauteus) from 
Malacca, presented by his Excellency, Sir H Ord ; a Jaguar 
{FAisanca) from America, presented by Mr J H. Murchison j 
a Himalayan Bear {Clrsus iibetanus) presented by Mr, G R. 
Taylor; two Mulita Armadillos [TMusta AvinJa) from Buenos 
Ayres, presented by Mrs. Mackinlay , two White-crested Goans 
(IhfiUe jacutuiga) from British Honduras, presented by Mr. S. 
Carmichael; a Patas UoaVey [Cerco/utAecus ruber) (ram West 
Africa, presented by Mr. E. Hoai, three Black Vultures 
(Calhartes eUratus) tram America, presented by Mr, C, C. 
Lovesy; three Fournier’s Caproniys (Cafiro’nys ftloruies) from 
Cuba, presented by Mr. J R. VVa ktns, a Rhesus Monkey 
{Mataeus erythriim) from India, presented by Miss E. O. 
WiJiart ; a Sable Antelope {irftottagus mger), from South 
Aihca, deposited. 
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RESEARCHES ON EMERALDS AND BEK YLS * 
Pa*t I. On the CotouRiNc matter ot the Lmi raui 
"CROM the time of Vauquelm’s Rnalysts, the colour of the 
emerald wm always regarded as due to the presence of 
oxide of chromium, until the publiLalion of the memoir of 
Leury. who ascertained that emeralds contained that tlcinent, and 
concluded that the colour was due to the presence of some 
Organic substance Lewy also affirmed that the deepest tinted 
emeralds contained the most carbon Wohler and Rose, on the 
Other hand, having exposed emeralds to a temperature cipial to 
the fusing-point of copper for one hour, without their losing 
colour, and also having fused colourless glass with minute 
quantities of oxide of chromium and obtained a fine giecn 
glass, considered chromium and not 01 game matter to be the 
cause of the colour. 

Boussingault, in the course of an investigation of the “ mo 
rallons,” arrived at the sime conclusion as Wohler and Rose , 
and although admitting them to contain carbon, denied that it 
was the cause of their colour, inasmuch as they endured heating 
to redness for one hour without loss of colour This result has 
been confirmed liy Hofmeister I have carefully repeated ami 
extended these experiments The emeralds employed were 
canutiUos from Santa Fe de Bogota Their specific gravity « is 
a (k). 

One of the above emeralds was exposed for three hours m a 
platinum crucible to a bright reddish-yellow heat At the cud 
of the operation it was rendered opaque on the edges, Imt the 
green colour was not destroyed This experiment comnlilily 
confirms those of Wohler and Rose and Hofmeister Ihe 
power of the colouring-matter to resist a red heat having made 
me inclined to disconnect the question of the colour from Ih it of 
the presence of carbon, I made experiments to dittrmiiie 
■whether beryls contained that element, and, if so, to what 
amount The expertments given further on, were mule at this 
stage of the inquiry, and the result showed that the beryl an x 
lysedt contained the same amount of carbon as Lewy’s cmenld 

Although demonstration had been obtained of Ihe presence of 
carbon in the beryl A, it was still possible that it might have been 
derived from the decomposition of a carbonate d o settle tins (|ues- 
tion, an apparatus was so arranged that the beryl could be trcilcd 
with sulphuric and chromic acids successively It was found 
that no carbonic anhydride was liberated by sulphuric and. hut 
the addition of chromic acid caused it to appear immediately 
The numerous precautions taken are fully described in the oiigi- 
nal paper 

Strictly comparative experiments were then made upon minute 
quantities of charcoal and grijihite, the results indicating the 
carbon coniatne 1 in the beryl A to be in a condition which is 
more slowly attacked than either charcoal or graphite, and it is 
probably m the form of diamond, as has been shown to occur 
with the carbon contained in arlilicially crystallised lioion 

The presence of carbon in beryls does not appear to be in- 
variable Afier repeate 1 experiments upon anoihcr hrge beryl 
from Haddain County, North America, I %as unable to satisfy 
myself that it contained carbon 

The next point I wished to ascertain was the relation home 
^ the quantity of carbon in the beryl A to that in the emerald 
F^r this purpose I employed a similar apparatus to that used by 
Dumas in his researches on the atomic weight of carbon pre- 
viously alluded to. The following percentages were obtained — 


Carbon anhydride 
Water . 

II.— On the EKFKcrs 




OF Flsion UFON FmERAIU'. 

Bekvis. 

On the Effects of Eunon upon Opapte B,ry!s In order to 
study the effects of fusion upon beryls or emeralds, I found it 
necesaary to use the oxyhydrogen blowpipe My first expen 
inents were made upon the beryl A , it weighed (12 54 grms 
and its density was 2 65, 

The phenomena observed on submitting a fragment of Iieryl 
to the action of the flame are very beautiful Having so ad- 
jvsted the flame that the beryl fuses tranquilly, and is yet at the 
exact point of maximum beat (if the substance is not coo large 
^s ^A bstract of^per read before the Koyal Society, June 19 Ky Gr 

1 As this beryl will be repeatedly alluded to in this paper, and espcciallv 
in the second part, 1 shall, for convonieace of reference, caU it "be™! A ” 
It was found m Ireland 


for the apparatus), it no longer lies as a shapeless mass on tlie 
car bon support, but gathers together, rises up, and forms a per- 
fect bead — round, clear, and Irilliant To obtain the adjust- 
ment of position necessaiy for this result, it is indlspcDsabfe to 
wear very dar k glasses, so dark, indeed, that objects can scarcely 
be discerned through them in broad daylight Without this 
precaution, the minute details of the globule cannot be observed. 
The heat and glare would also seriously affect the sight. If all 
IS working properly, the bead should he quite mobile , and ad- 
vantage of this must be taken to keep it incessantly rolling, and 
yet not remove it from the point where it gives out the most 
bntliant light By this means the whole globule is rendered 
transparent. If, on the other hand, it is allowed to remain with- 
out motion on the carbon (unless the globule be very minute), it 
will be found, when cold, to have a white opaque base, passing 
into the centre of the bead in a conical form, and entirely de- 
stroying Its beauty 

The globules thus obtained from the beryl A were clear and 
colourless, but generally contained a fev minute air-globules and 
strev, svhich become obvious under the lens Towards the end 
of this part of the investigation 1 succeeded in almost entirely 
avoiding the c defects , but I have been compelled for a time to 
abandon experiments in this direction m consequence of the 
strain thrown upon the eyes 

When chromic o\ide is added to the heads, and they are again 
carefully fused, they acquiie a fine green colour , the tint is, 
however, inferior to lint of the cmeiald The green beads may, 
by an intense and prolonged heal, he ri iilered colourless With 
cobalt oxide the beads affoid beautiful blue glasses of any de- 
sired shade , and m all cases the results are the same as with the 
artificial mixture of beryl mgiedient, to be desciibed further on. 

The effect of fusion ujion the beryl is to lessen the hardness 
and lower the specific giavity 'I lie globules may be scratched 
by qiurtr The s|Ktific gravity was found to be 2 4 1 

The beryl, therefore, lost nine pet cent of its density tn pass- 
ing from Ihe crystalline to the vitreous state 

1 was desiious of carefully cominrmg this loss of density under- 
gone by beryls with that of rock crystal fused under the same 
circumstances I have repealed with gre.il care the determina- 
tion of the specific gravity of lock-crystal, both Itefore and after 
fusion Before fusion it was 2 65, .and afterwards, 2 19. 

Rock crystal loses, therefore, no less than seventeen per cent, 
of Its specific gravity oil passing fiom the crystalline to the 
amorphous state, or about half a jicr Cent less than is undergone 
by garnets, accoiding to the observations of Magnus , whereas 
the beryl A only lost nine per cent , or little more than half as 


On the Effuts oj Eusum upon LmeialJs — On heating alone 
before the oxyhydrogen blowpipe, emeralds hear a bright red 
heat without losing their colour , and at a heat which causes 
incipient fusion, the edges turn colourless and opaque, while the 
centre remains green After fuse n for a short time they yield 
an opalescent greenish glass, winch, kept for a long time at the 
maximum temperature of the blowpipe, becomes quite trans- 
parent and almost colourless The addition of chromic oxide 
causes the bead to become of a dull green colour, which is not 
improved by moderate heating The lact that emeralds endure 
a temperature cajiahle of fusing the edges, without the centre 
losing colour, apjiears conclusive against the idea of the colouring- 
matter being organic The beads produced by the fusion of 
emeralds resemble those formed m the same manner from beryls ; 
the phenomena during the lasion are also nearly alike , but it 
takes longer and a higher temperature to produce a colourless 
transparent bead with emeralds than with colourless beryls. The 
beads can be scratched by quarir, and the density is reduced to 
2 40. The density of fused emeralds is therelore almost exactly 
the same as the globules obtained in a similar manner from the 
beryl A 

On the £jffe<ts of Fusion upon on Artifinat Mixture of Beryl 
Ingredients —Being desirous of trying the elTecls of fusion upon 
an artificial mixture of the same composition as that of a beryl, 
I made a series of careful analyses of the beryl A. Even my 
earber analyses enabled me to obtain a sufficiently close approxi- 
mation to the compositions of the beryl A The following were 
the proportions used . — 


Silica . . . 67 5 

Alumina . . 18 5 

(iludna . . 14 o 
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I did not introduce any iron or magnesia, as I regard them as 
acadental impurities varying in amount 

When a mixture of the above composition is exposed to the 
flame of the oxyhydrogen blowpipe, it fuses with almost exactly 
the same phenomena as with the natural beryl. It is, however, 
as might be anticipated from the absence of iron and chromium, 
much easier lo get a colourless transparent liead with the mix 
ture than with eilher emeralds or beryls The greatest difficulty 
in this respect is, of course found with emeralds. The spCLihc 
gravity of the artificial fused globules was 2 42, or almost 
exactly the same as the density of native emeralds and beryls 
after fusion. 

When a small portion of chromic oxide is added to the 
artificial mixture and the whole is subjected to fusion, the re- 
sultliig bead is of a rich yellowish green, and in many exjieri- 
ments approached to the emerald tint , but, as a rule, the 
colour IS more of a faded leaf-green . and, although I have 
never obtained a globule of the vivid tint of a fine emerald, the 
glasses, when well cut, are quite beautiful enough to seive as 
Jewels Prolonged heating gradually diminishes the colour, 
the head gradually becoming of the palest bottle green, and, 
finally, nearly colourless This result is the same os with the 
emerald 

1 he metallic oxide which yields the finest tints when fused 
with opaque beryls, or the artificial mixture, is that of cobalt 
The manner m which this oxide withstands the intense heat of 
the oxhydrogen flame is remarkable All tints, from neaily 
black to that of the palest sapphire, can he obtained, and the 
resulting glasses, when cut, are extremely beautiful, and have 
almost the lustre of crystallised gems 

The globules obtained by fusing the artificial mixture of 
beryl ingredients with didymium oxide show the characteristic 
absorpl ion-spectrum of that metal in a very perfect manner, the 
lines being intensely black. Even when the bead is quite 
opalescent from insufficient heating, the black lines are beauti 
fully distinct in the spectroscope With a large quantity of 
didymium oxide the beads are of a lively pink. Incoming more 
Intense by artificial light, and, when cut, form very pretty gems 
The presence of didymium in sufficient quantity raises the specific 
gravity to 2 59, being nearly the same as that of the emerald 
before fit. ion. 

Cvitelusiom — 1 he evidence given in this paper, showing that 
colourless beryls may contain as much carbon as them best 
tinted emerald, taken m conjunction with the ignition expei 1 
ments, and the results of the fusion 1 f chromic oxide with colour 
less beryls, and wiih an artificial mixture of the same comimsi- 
tion, leave me no room to doubt the correctness of Vauquclin's 
eonclukinn, that the green colour of the emerald is due to the 
presence of chromic oxide. 

The fact that emeralds and beiyls lose density when fiiseJ 
cannot properly be cited as proving that they have been made 111 
nature at a low temperature , for it is quite possible that they were 
crystallised out of a solution in-a fused mass, originally lornied 
at a temperature high enough to keep the constituems of the 
emerald in a state of fusion, ana that the crystals developed 
themselves during a slow process of cooling or evaporation 1 he 
method eniployeii by Ebelmen for the artificial production of 
chrysoberyl, namely, heating alumina, gluciiia, and carbonate of 
lime with boracic acid in a porcelain furnace until a portion of 
the menstruum had evararated, yielded crystals of the true 
specific gravity, showing the density of minerals to be less de- 
pendent on the temperature at which they are produced than 
upon their crystalline or amorphous state 

One crystalline gem (the ruby) has undoubtedly been pro- 
duced in nature at a high temperature. I have frequently 
repeated Gaudm’s experiment on the artificial formation of this 
Slone, and can confirm most of his results. I did not, however, 
find the density to be quite the same as the native ruby or 
sapphire, which is, in different specimens, from 3'S3 lo 3 56 
Artificial rabies of the finest colour made by me by Gaudiii’s 
process had a specific gravity of 3 45, which is not 3 per cent 
lower than that of the ruby. The reason for this close uppioxi- 
mation will be found m the fact that fused alumina crystallises 
on cooling. The crystallisation is, however, confused and im- 
perfect, which causes the resulting product to be only partially 
transparent, and to have a slightly lower specific gravity than 
the natural gem. It is consequently scarcely correct to call the 
fused stones made by Gaudin’s process “ artificial rubies.” 

I have convmced myself that rubies have been formed in 
nature at a temperature equal, or nearly equal, to that of the 


fusing-point of alumina, from the circumstance that the reaction 
between chromic oxide and alumina, which results in the deve- 
lopment of the red colour of the gem, is not effected at low or 
even moderately high temperatures, but requncs a heat as high 
as that of the oxyhydrogen blow pipe. It is not necessary that 
the chromium should be presented to the alumina m the form 
of chromic acid It appears, therefore, that the red colour of 
the ruby is not caused by the presence of chromic acul It is, 
in fact, a colour reaction om between alumina and chromic 

oxide, which, as far as my experiments have gone, only takes 
place at very elevated temperatures 


SOCIETIES AND ACADEMIES 

I ON DON 

Royal Horticultural Society, June 18 — Scientific Com- 
mittee — Dr Hooker, C B , F R S , m the chair —Dr Capa- 
ncma, from Rio Janeiro, described the destruction in Brazil of 
orange, peach, and cotton plants, more especially at Milagres, 
in the province of Ciara, from the attacks of a Coccus An 
orange tree of historic inttresl more than 200 years old had 
been destroyed by tins insect —Dr Masters, F.R S , reported 
upon a double-flowered v.iriety of y rnnui The calyx 

was normal, the corolla svas affected by a d!ilouhhmciit, the 
stamens were more or less pctaloid, the ovary was represented 
by obscure carpellary leaves beating ovules on the margins — 
Mr Lane, o( Berkhainiistead, sent a cutting of a yellow-leaved 
variety of Laburnum which had broken from an old stem of the 
ordinary kind previously budded some time befoic with the 
yellow one The buds which were inserted died, but as m other 
cases the tendency to variegation m the foliage had been com- 
municated to the stock -The Rev M J Berkeley stated that 
he had provisionally referred the thread blight which had attacked 
the tea plantations m India to iottuuim rep^n Berk, 

July 2 — A Smee, F R 's , in the chair — I’rof C Babmgton 
sent flowers of a potato m which the petals were rejdated by 
stamens —Dr Denny sent a Pelargonium which showed an in- 
teresting reversion to one of the original wild forms {P im/tiiriiint) 
It had been raised from Wellington ns the seed parent, and 
Marathon as the pollen parent, both varieties of the nose-gay 

LDlMlUKl.Jt 

Scottish Meteorological Society, July z — Sir Thomas 
Buchan Hepburn in the chair -The Cmintil reported lo the 
General Meeting, that there are 92 Stations m Scotland in con- 
nection with the Society, 5 in England, 4 on the C onlinent, 2 In 
Iceland, l in Faro, and i in South America , that there are 9 
honorary, 16 corresponding, and 557 ordinary members , that 
the value of the Instruments at the Society's Stations amounts to 
1,173/, of which 218/ belongs to the Society, and the reel to 
local parties , and that dm ing the past ten years, 63 certified 
Barometers, 59 louvrc-boardcd lioxes, on Stevenson’s pattern, 
for holding thermometers, had been despatched to the Society’s 
Stations, and about 800 thermometers compared in the office 
In reply to an application from a Committee of the British 
Association, the Council have intimated that they will, as 
hitherto, be glad to make the unpublished meteorological obser- 
vations in their possession available to scientific men, and free of 
charge, in so far as the limited means of copying at then dis- 
posal will enable them to do to — Mr, Buchan gave m the report 
from the Committee which had been appointeil to inquire into 
the subject of the Hemng Fisheries in relation to Meteorology 
The returns of the fishings at Wick, Buckie, Peterhead, and 
Eyemouth, for six seasons of thirteen weeks each (1867-1872) 
had been examined, and the catches of herring compared with 
the mean daily temperature of the sen and that of the air with 
the height of the barometer, the direction and force of the wind, 
storms of wind, thunderstorms, Auroras, and ram 1 he fishing 
season at these places, m common wiih the whole cf the east 
coast of Great Britain, from beotlaml to FUmborough Heail, 
occurred during July, August, and Septemliei, ending some- 
what earher at the northern than al the southern stations 
From the mean daily catch at Wnk and Buckie, from 
which daily returns had been made, it is seen that during 
the SIX years the largest average catches were taken be- 
tween the I3tli and aand 4,ugiist, and the whole hermg se^n 
begAn about the 191)1 July, and ended on the 2nd September. 
That period agreed exacUy with the highest mean daily 
temperatures of the sea durmg the year, and the period of the 
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heaviest catches coincided with that of the absolute maximum 
temperature of the sea It is premature to affirm that there is 
any absolute connect on between those two facts, seeing, for 
example, that the herring season at Stornoway occurred m May 
and Tune, but it is, to lay 'he least, a striking coincidence. The 
relations of the tempe^all!r^ of the sea to the migrations of the 
henings wilt receive further elucidation when, the returns from 
Stornoway and other places lieing discussed, it is exactly deier- 
mtned with what critical i pocha of the annual march of the 
temperature of the sea, the hrrring seasons, and the pcuods of 
maximum catches in different distin-ts correspond. In almost all 
cases the largest catches occuncil with a high, steady baro- 
meier and light winds, indicating settled weather , and very 
light catches, in the height of llie season, with thunder storms, 
a low and unsteady barometer, northerly anti easterly wind*, and 
weather more or less stormy It u n. let-ommended that, in the 
further prosecution of the inquiry, attention lie given to investigate 
the causes which determine the lime of the commencement of the 
fishing, the fluctuations of the catclies in iliflTcrent districts or on 
different days, and the end of tile lislurg season Self rigisicnng 
thermometers, similar to those now m <>,)cration at Peterhead 
Harbour, established at dilTerent points on the coast, ami otisei- 
vaiions on the temperature of the sea, by the more intelligent 
fishermen on their fishing excursions, couiri not fail to contiibuie 
very material assistance to this difficult inquiry, The Committee 
was re-appointed to eontiuue their investigation of this im- 
portant question, Mr Thomas Stevenson, convent r --Mr Robert 
Louis Stevenson then re id a paper on “ I jrcal Conditions in- 
fluencing Climate m Scotland ,” in which the effect of shelter 
from the East and West, and of relative proximity to the sea, 
were chiefly considered The mean annual temperature of Uiist 
and Monach, two of the Society’s stations, winch, being situated 
on outlying islands, are almost wholly removed fiom llie iiiHu- 
ence of the land, was found to coincide with the mean sea tem- 
perature in their neighbourhood A series of observ.itinns was 
proposed at three or four stations, provided with Iheimomcters 
similarly placed ant prulecled, one set being clo-e toihc shore, 
onuthrr a mile inland, and the others at intermediate distances, 
in order to decide in what manner the climatic influence ol the 
sea extends inland Mr, Milne Home stated liis belief that the 
bociety would be able to carry out the proposal 

Berlin 

German Chemical Society, July 14 —C Bollinger has 
obtained a new acid from pyruvic acid, by heating it to 
130" with a small quantity of baryta. It is well crystallised, 
and having two atoms of hydrogen more than uritiic acid, has 
obtained the name of hyriruriUc acid. Its mode of lormation 
IS expressed by the formula 

4C,H40 j = + C,H, 0, + CO, + ilLO 

A Kekule and A. Fleischer have treated camphor with iodine 
and thus Iransfornied it into oxy-cymol, a phenolic body boiling 
at 231” ol the formula C,„H,4U Piof, Kekule considers this 
reaction as a proof for a new graphic formula for camphor, which 
he intends to prove by further researches.— F Landolph re- 
ported on the action of nitric acid on various cymols Csm- 
phor-eymol yields mono-nitrocymol and mono-nitio-toluyic 
acid, which is volatile below us fusing point Cymol 
from ptychotis-oil yields dmitro cymol and a roononitro- 
toluyic acid different from the above and fusing at 184° — 
F. F Utica .has obtained identical products from the cymols of 
camphor, ptychotis-oil and thymol. All of them yield tao diffe- 
rent mono nitro cymols, one solid, the other liquid —A Kekuld 
has found amongst the products of PCI, on .pnenol-parasulfuric 
acid a body of the formula PO yielding with water 

a corresponding acid and chlorophenol — V. v Richter has found 
that benzoate and formate of potassium fused together yield 
both terephthalic and isophthalic acids, a fact which renders 
untrue many conclusions on the constitution of aromatic bodies 
which have been founded on the production of either one or the 
other of the above adds with derivatives of benzol and formate 
of potash Prof. Richter thinks that either one or the other of 
those isomeric acids are formed according to the temperature 
employed in fusing.— F. Baumstark has found m urine a new 
neutral crystallis^ substance of the formula C,H,N,0, 
which with alkalis ;^ds lactic acid and ethylamme — K 
Bimbaum reported on the attraction of water by super- 
phosphate of calcium exposed to moist air — G Barbag- 


Ka reported' on The impurities contained 'in commercial 
isobntylic aldehyde (chiefly acetone) derived from propylic 
alcohol, and on the conditions under which isohutylic alcohol 
yields acetone — A Oppenheim communicated the continuation 
of his researches on c> mo'es derived from varioui isomers. 

Those from terpene and from citrene yielding both naratoluyic 
as well as terephthalic and acetic acids, can only differ in the 
position of the 2 atoms of hydrogen which they contain in addi- 
tion to cymol. This renders improbable that all Cioll,, yielding 
cymoles should be constituted according.to the view lately ex- 
pressed by Kekul^ 

Academy of Sciences, July 7 — M Bertrand, president. — 
The proceedings commenced with the announcement, by the 
perpetual secretary of the award of the Albert Medal of the 
Society of Arts to M ChevreuI — During the meeting the com- 
mission charged wiih the recomme idaiion cf a candidate for the 
place left vacant by the decease of M He Verneuil, presented its 
report It recomm>-nds, 1st, M de Lessepa , 2iid, MM Bri:- 
guet, du Moncrl, jacqmin, and Sedtll >t — 1 he following papers 
were read — Theory of the planet Saturn, by M N J Ixiverricr 
— On an isochronous r-gulator constructed oy M Brdgucl for the 
Transit of Venus at Vokoliama, by M Vvon Villarceau — On 
the m<-thod of action of the water during the reactions accom- 
panying the mixing of neutial, ncid, and alkaline sulu- 
lions, by M Bccquerel —On ihe definiti.in attamable with 
small astronomical telescopes, by M d'Abbadie. — A direct 
demonstration ol the fundamental principles of thermo-dyna- 
mics , the laws of friction and concussion, by M A I.edieu. 
— Thermal rescan hes on saline solutions hyM.P A Favre — 
On the fossils ol the phosphatic chalk of Qiiercy, by M P Ger- 
vais — Oo the development of the p'ague m the mountainous 
countries am! plateaus of Europe, Atrici, and Asia, by Dr,' 
Tbolozan — On the iron ores of the department of I He et-Vil- 
laine, by M Delage — Exjienments on the aition of ammonia 
and the prolonged action of water on the Phylloxera, by M. 
Gueyraud — On magnetism, by M du Moiitel — On the vai table 
fienod of the closing of a Voltaic circuit, by M Cazin — On an 
“absolute” barometer, by MM Hans and Hermary. — On the 
dissociation of mercuric oxide, by M H Debray —On a method 
of comparing dilTerent gunpowders by M de Trumenec — On 
theoxalms, ore hers of glycerin and the polyatomic alcohols, by 
M. Lonn Oxalm is proluced by the action of oxalic acid on 
glycerin — On the zoological pos'lion and idle of the acarians 
known as //y/e/wr, Ihmopus, 'J nchadatlylti^, by M Megmn — 
Experimental conlnbutions to the history of digestion m birds, 
by M Joliert — Obseivations on certain of the organic liquids of 
fish, Crustacea, and cephalopoda, by M 1’ Papillon —On the 
beat of combu-tion of explosive substances, by MM. Roux and 
Sarrau — New experiments relating to the theoiy of the ihrust of 
earthworks, by M J. Curie 
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THE ENDOWMENT OF RESEARCH 
IV 

I N accordance with the heading, deliberately adopted 
for this senes of articles, the main object of them 
has been to insist upon the national importance of a 
direct endowment of research, and to indicate a way 
whereby scientific investigators, relieved from any inci- 
dental duties, may be placed upon a footing of security 
and competence. In justice, however, to the lettci fioni 
Professor Flower, published in our last number, it is 
necessary to give some explanation why the indirect 
endowment of scientific men by means of the existing 
profess rule has been comparatively ignored 

'I hough It IS very far from our intention to quarrel with 
the mam driftof that 1 tter, yet it were vain toaitcmpt todis- 
guise the real point of disagreement between Prof. Flower’s 
proposals and those herein advocated. To augment tl.e 
salaries of distinguished men of Science, whether govern- 
ment official, executive members of the wealthy scientific 
bodies, or University professors, and to increase their 
numbers, is no doubt an object to which certaui classes 
of llie public require that their attention should be drawn, 
as It IS also one of the means by which original scientihc 
work would be encouraged At this point, apparently, 
Professor Flower would lor the present stop ; yet we think 
that there are many and weighty reasons why those who 
are nut content with such a scheme as final, should hold 
that a favourable time has now arrived for putting for- 
ward a more complete system sufficiently elastic to 
comprehend within its future development the liberal 
subsidy of all foinis of unremunerative bcientific Ke- 

As to the funds at the disposal of scientific bodies, it is 
well known that they are so small as to form a scarcely 
appreciable element in the consideration of the present 
question, nor is it likely that they will receive much in- 
crease ; but yet it would be desirable that the method of 
their dutnbuiion should form an example to guide the 
application of a more complete system. Again, with re- 
ference to the Government appointments, the prosjicct 
does not appear more encouraging. Our practical poli- 
ticians are not unnaturally offended by the anomaly that 
the holders of these offices should confessedly receive pay, 
not for the work they do, but m honour of their general 
scientific attainments. The Mastership of the Mint has 
not been saved even by the Ulustnous character of its 
previous occupants, and along with it have gone several 
subordinate posts which also were honoured by the scien- 
tific men who held them. It only remains for some 
Chancellor of the Exchequer or Minister of Public Works 
to arise, wholly given over to the less noble doctrines of 
Political Economy, and Science will lose the remainder ol 
those places which open competition could fill so much 
more cheaply, and then the.public scientific work of which 
the popular voice demands the accomplishment, may be 
resigned to the enterpnse of pushing newspaper proprie- 
tors. This sort of indirect endowment of research may 
be said to have had its day ; it was of a piece with the 
piiblle sinecures which used to be awarded indiscnmi- 
Na 196— Vot, vni. 


nately for literary or other ill-recogmsed merit. It was 
extremely useful when no particular kind of work was re- 
quired in return, and when the national benefits arising 
from the advancement were less thought of than they 
are now. 

It is, without doubt, to the professoriate at the Uni- 
versities that the advocates of indirect endowment roust 
turn in the first place, both for the wealth and the organisa- 
tion they require, and it is on this ground that issue with 
them must be joined. It is our purpose, therefore, to point 
out, first, that the Science professors at the Universities 
are already in a fair way to get both the position and the 
emoluments which they deserve, and secondly, that to 
subordinate original research to the paramount duty of 
teaching is a clumsy expedient which should not, on 
principle, be systematically adopted. 

In the first place it hardly needs to be said that all the 
tendency of ancient and modern endowment has been in 
favour of the Professoriate, so that the interests of teach- 
ing are already in possession of ihe field. In the old days 
when all instiuction was of necessuy oral, to found a 
chair was ihe one means by which the highest forms of 
new learning could be promoted , and the force of this 
tradition,' acting in harmony with the practical character 
of Englishmen, who always expect visible results from 
money spent, has been a guarantee that modern Science, 
while growing to its present dimensions, should not fail to 
receive this sort of attention at the Universities. At 
Oxford, for example, the present holders of the three 
leading chairs of Chemistry, Physiology, and Physics re- 
ceive from various academical sources endowments of 
800/ each per annum, and if the other Science Professor- 
ships are inadequately endowed, the same may be said of 
many of those subjects which enter directly into the 
course for the Arts degree. According to a rough esti- 
mate of Mr. M. Patiison’s, Science on the whole receives 
nearly 5.500/., whereas Philology, the next highly en- 
dowed faculty, gets but 4,000/.* It must also be borne 
in mind that the University Commission of twenty yean 
ago gave a stimulus in this direction which has not died 
away. Both the University and College authorities are 
not unmindful of the duty of extendmg the Professoriate, 
and endowing it worthily new chairs are even now in 
process of foundation, and at Oxford at least it is the rule 
rather than the exception to confer a full fellowship upon 
a hardworking professor in whatever department of 
knowledge, whose statutable endowment is comparatively 
small. From these statements it would be manifestly 
wrong to draw the inference that either the physical 
sciences or the other branches of scientific study are as 
yet fully represented or adequately endowed at Oxford 
and Cambridge the purport of them rather is to show 
than teaching at the Universities m Science as in other 
matters has gamed a position which can well take care of 
itself. If the plan were adopted which has worked so 
well at Glasgow, viz, to allow the professors an official 
house, and to leave to the lees of their pupils the further 
augmentation of their salaries. Prof. Flower’s demand for 
a simple competency would be completely satisfied. 

The real difficulty, however, will yet remain, for on the 
one hand we have not yet attained any assurance that we 

* It •ksuia b* u<io«e that the anomalout chain of Divwity havs bwa 
ihtMifhsut axsaptad from theta calculatiou. 
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shall get from onr endowments anything more than first- 
rate teaching, and on the other hand we have a large 
proportion of the University revenues yet to dispose of 
It would, of course, be a possible allernaiivc to endow so 
large a number of professors as to reduce tbtir teaching 
duties to a vanishing point, and thus avoid tfie appear- 
ance of a radical change and escape the reproach which 
apparently attaches to the direct endowment of Research. 

It it not to be supposed that the advocates of indirect 
endowment intend deliberately to take up with such a 
subterfuge, yet on any other hypothesis it is as certain as 
anything can well be, that the original investigation which 
they pot in the second place will come off second best 
It were invidious to allude to particular instances, but it 
is past denial that the original discoveries m Science which 
once made England famous, and now more orlessniamtam 
that fame, neither wete nor are achieved by the holders of 
teaching posts, and it is equally clear that many of the forms 
into which modern Science is developing are not of such 
a character as to be capable of being transmitted by or.il 
instruction The truth seems to be that the intimate 
connection sought to be established between origins! in- 
vestigation and professorial teaching is borrowed from 
the artificial institutions of another country Jt is the chief 
characteristic of a German University that the full pro- 
fessor, the extraordinary professor, and xfie f»nmt (Kiaiii 
make up ihe class winch is there engaged m scientific 
Study not less than in academical te.aching, a peculiarity 
whlA may be partly attributed to the laborious character 
of the people, but yet more to the pecuniary poverty of 
the Institutions. It is in fact from the want of endow- 
ments that the emulous spirit of German pairioiism h-is 
been compelled to exact double work fiom a single in- 
strumentality. The renowned University of Beilin is 
indebted for the whole of its resources to the state, and 
that, a state which is the most frugally administered of | 
any in Europe and fiom this cause it has learnt to j 
elaborate an organised system of student teachers and 
inchoate professors, from whom research is expected as 
a duty co-ordmatc with instruction, while the natural 
docility and perseverance of the German chameter have 
caused these expectations to be abundantly realised. Yet 
one of the most celebrated of modern German pro- 
fessors IS reported to have said, that “ the life of a 
professor would be a very pleasant one, if it were not for 
the lecturing ” No doubt there are ni.any English pro- 
fessors who secretly to themselves would rt-ccho the 
sentiment ; yet what could sound more absurd if regarded 
from the ordinary point of view which is jpopultr m this 
country ? Cctinany indeed has set an example of the 
novel forms of scientific industry which should flourish at 
a hving University, but the attempt to transfer to Oxford 
and Cambridge the German system m its integrity would 
in some respects be a backward step, and would piobably 
prove a failure The history of our Universities is 
against it, and their wealth alone serves to vitiate any 
analogy borrowed from the parsimonious Teuton They 
possess, however, a large number of appointments, uncon- 
nected for the most part with teaching duties, a»d origin- 
ally destined to be held on the condition of study It 
would be easy by means of amalgamation and modifica- 
tion of tenure to make these appointments worthy of the 
acceptance of those who devote thek lives to scientific 


research ; nor ought it to be styled a visionary loeai, 
to recognise that natural division of labour, which is per- 
mitted to us by the magnificent wealth at our disposal, 
agreeable to English precedent, and m close accordance 
with the intentions of the founders of Colleges. 


CARNtfS " TRAVELS IN TN DO-CHINA ’’ 
Travels m Indo-Chma and the Chinese Empire By 
Loms de Camd, Member of the Commission of Explo- 
ration of Mekong With a Notice of the Author by 
the Count de Carnd, Translated from the French. 
(London Chapman and Hall, 1872 ) 

T he work, a translation of which ix before us, is a 
history of the expedition despatched in 1865, under 
the auspices of the French Government, for the purpose 
of exploring the river Mekong, of which expedition Mons. 
Louis de Carnd was a member In consequence of his 
death the work iias been earned through the press by 
his father, the Count dc Carnd, Mons. Louis de Carnd, 
with every allowance being made for a father’s very natu- 
ral expressions of eulogy and admiration, seems to have 
been a young man of rare ability and promise, and his 
untimely de-ath at the early age of twenty-seven, the re- 
sult of the hardships he had to encounter during the 
expedition, marks a devotion to the cause of Science 
worthy of the emulation of all those who are desirous of 
: helping forward scientific inquiry and research The 
! expedition, the history of which is here detailed, origi- 
nated m a suggestion by the Govemor of the French 
colony of Cochin-China to his Government, that the 
river Mekong, at the mouth of which Saigon, the capital 
of the colony, is situate, might be made the principal route 
for the commeicc passing between Europe and China 
There can be no doubt that, could this route be satisfac- 
torily established, the advantage to Europe would be 
immense, for in addition to a saving of about i,20o miles 
m point of distance, the perilous navigation of the China 
seas, so much dreaded on account of the terrible mon- 
soons by which they arc periodically ravaged, might be 
entirely avoided Accordingly, in the year 1865 the 
Marquis de Chasseloup, the French Colonial Minis- 
ter, sanctioned the scheme of an expedition which should 
serve the interests of Science, as well as those of the 
colony, and which, ascending the Mekong from its mouth, 
where it empties itself into the Indian Ocean, to its sources 
amid the mountains of Thibet, should report fully on the 
navigability of that great river, which was then almost 
unknown beyond the Lake of Augeor, through which the 
boundary line between the kingdoms of Siam and Cam- 
bodgia passes. M. de Carnd thus sums up the objects 
of the expedition ft was desired, first, that the old 
maps should be rectified, and the navigability of the 
river tried, U being our hope that we might bind together 
French Cochin-China and the western provinces of China 
by means of tt. Were the rapids, of whose existence we 
knew, an absolute barrier > Were the islands of Khon 
an impassable difficulty? "Was there any truth in 
the opinion of gec^aphers who, with Diimoulin, be- 
Jieved that there was a communication between the 
I Melnt^i and the Mekong ? To gather information rjs- 
fpteti^ the source^ of the latter, if it proved impoeyil))j^ 
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to reach them j to solve the different geographical pro- 
Ucms which would naturally offer, was the first part of 
the programme the Commission had to carry out. W. 
were required, besides, to report any miscellaneous facs 
which might throw light on the history, the philology, the 
ethnography, or the religion of the peoples along the 
great river, which was to be as much as possible the 
guiding- thread of our expedition. We had instniriions 
to seek for a passage from Indo- China to China , an en- 
terprise in which the English have always failed as 
yet.” 

M. Drouyn de Lhuys, theMinister of Foreign Affairs, 
heartily approved of the scheme, and appointed young 
de Carnd to represent his department on the expedition 
The exploration party started from Saigon in Jun<-, 
1866, but they were doomed to disappointment, so 
far as regarded their mam object, for it was ascertained 
that the Mekong abounded in rapids, cataracts, and 
obstructions of various kinds, which precluded all possi- 
bility of a route being found to Chin.i m that direction, 
and after encountering severe sufferings and hardships to 
which some of their number succumbed, including M do 
Lagrde, the chief of the expedition, they returned to 
baigon after an absence of about two years and a 
half. 

M de Camd claims, as the actual results of the enter- 
prise, so fai as It was successful, to have “ corrected the 
errors, and set at rest, by lifting the veil from the doubts 
which had hitherto led geographers to false and uncertain 
conclusions m describing the eastern /one of the Indo- 
Chinese peninsula The capricious windings of the | 
Mekong ; the prolongation of its course to the west, at 
the i8ih parallel of latitude , the importance of its ablu- 
ents ; the strength and volume of its waters, and, if 1 
may venture to .s.iy so, the proof of its individuality, 
which, contrary to the received opinion (viz of the union 
of the waters of the Mekong and Meinam), continues to 
the end of its course , the certainty of its entry into 
Yunan, where it receives the waters of Lake Tali, and 
into Thibet, where it has its source-all these points were 
cleared up In a word, we brought back precise infor- 
mation respecting the whole course of an immense nver, 
which rises amidst the snows, and completes its course 
under a burning sun On the other hand, there are the 
exact observations and seemingly well-founded informa- 
tion respecting the other rivers of Indo-Chma ; as to 
their position in different parts of their course, and the 
limits of their basins ; and, in addition, many particulars 
respecting a part of China itself, which had been hitherto 
the least known,” 

We undei stand that an officfal report of the expedition 
is in course of preparation, and we have no doubt 
the present work will be found to form a very useful 
supplement to it. The volume would, however, be ten- 
dered more valuable and complete by the addition 
of a few maps, the only one it at present possesses being 
a somewhat rough sketch of the route followed by the 
exploring party. Whether France will be able, as M. 
de Carn^ suggests, to establish a communication between 
her colony and China by the river Songkoi, which flows 
along the north of the Annamite peninsiUa^is a problem 
whicli yet remains to be eqlve 4 . 

O.I.FC. 


MOTHER EARTH'S BIOGRArHY” 
ChroHOS • Mother Earth's Btoj^rnfihy A Romance of 
the New School. By Wallace Wood, M D ( Trubner 
and Co ) 

T here can be but few with active minds who have 
not occasionally found, after having grasped ihe 
essential points of any inclusive theory, that in mo- 
ments of ease and quiet thought, it is far from unpleasant 
to attempt to apply it, by a running analogiy, to some 
series of phenomena entirely different from those to which 
It was originally intended to relate, and by taking detail 
after detail, rebuild it on a fresh foundation. Few, how- 
I ever, have the confidence to put their results on paper, 

' and fewer still to submit them to the criticism of a ruth- 
less public. 

The theory of evolution has an intrinsic fascination of 
this kind, especially to those with a cynical turn of mind ; 
for though developed on a puiely physical basis, never- 
theless Its entile applicability to the intricacies of society, 
puts the facts of every-day life in a manner so bold, and 
yet so evidently truthful, that, as it were, scales fall from 
the eyes of its disc iples, and the panorama of moral 
philosophy flashes out in a manner so vivid and unmis- 
takable as nevci to be effaced 7 he picture is a mono- 
chrome, and negativism is the colour ' 

As the title of this work indicates, thehistoiy of the 
world from the beginning of time has to be sketched, and 
the author commences with a vivid exposition of the 
nebular hypothesis, and the cooling down of the eartli to 
the commencement of geologic time, under the headings 
of its Birth and Infancy. He then describes the com- 
mencement and development of vegetable and animal 
life Just as m a tree all life is found in the terminal 
twigs, so “ the spec les of animals we sec on the earth are 
the twigs of the great animal tree, the body and branches 
of which have long since perished,” and the struggle for 
existence by which the present forms have been arrived 
at, leads to the adoption of the fundamental maxim, “ Be 
hungry and you will be great,” which is proposed in place 
of the old adage— “ Be virtuous and you will be happy.” 
Further on the same principle is illustrated in a very 
different manner ” only iron-clad and zinc-covered trunks 
are seen on the Western American railroads, all others 
being smashed up by the remorseless pit:hmg of the 
baggage men, employed, it would seem, foi the purpose , 
this 1$ the Survival of the FitU 1/ " 

After the world had passed through the early ages of 
only protoplasmic and invertebrate forms, the vertebrate 
era commences with “the’ fishy jperiod.” From the 
amphibian type was developed the reptile, as we are told, 
thus “ The lizard differed from the frog, and the newt 
&c , chiefly by breathing entirely through lungs instead 
of gills, and thus dispensing with water, except as a 
beverage , forced to magnificent temperance by long ages 
of death , driven to it by the great propelling power to 
which wejare all more or less victims— the force of cir- 
cumstances. Thus a second nature is given, and a new 
type is Created. The fish became a reptile. There was 
no tnore longing for the good old times , a more glorious 
prospect in life the world has never seen. The untrod 
wv a garden of thick fleshy plants ; whole oceans 
of appetisLng insects apd delicious worms 4W»iJed onig 
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the eating. And the newcomers grew and throve as 
never has any immigrant race before or since." The ten- 
dency in animals, as we ascend in the scale of life, to j 
assist one way or another in the further mimtenancc of 
their offspring, either by development of a nutritive yolk 
or by feeding them after they are hatched, is certain 
“The explanation of this is very simple. As the popula- 
tion of the earth ever increases and competition grows 
sharper, it is those who have this assistance in their 
younger days that are enabled to succeed in the world, 
and to arrive at maturity. And these possess the inherit- 
ing tendency to do the same, or very likely a little more, 
for the new generation than their parents had done for 
them, ‘If I could only give John a thousand dollars 
when he is twenty-one, I shall be satisfied,’ says the sire , 

‘ my father was only able to give me a hundred and a 
freedom suit.’ ’’ 

The Reptilian Period is followed by " the Age of 
Brutes," wherein the mixim “might is right’’ was the 
ruling power. This is followed by “ the Anthropological 
Age,” that of the present time , a time of advance accord- 
ing to evolution, and not of decadence, for all we know 
tends to show that “ the course of history is one of pro- 
gre's, and that consequently man is an elevated and not 
a fallen being , that he is a perfected creature and not a 
degraded divinity j that his course is Excelsior, onward 
and upward, and not downward." And if we consider 
the age of Man, in coniradistinction to that of brute and 
reptile, to have been that in which man first appeared on 
earth, what may the present be considered— but the age 
of Woman. “ Historically considered, her case is very 
strong If the position of woman continues to become 
exalted in the future at anything like the rate it has 
advanced m the past— granted that she began as the 
slave of a brute — that future will show not an equality, 
but woman the ruler, the subordinate man ; and these 
are advantages in her favour which none but the naturalist 
dreams of.” 

“ A complete equilibrium— when for every desire there 
shall be a gratification,’’ is the author’s deduction as to 
the future, things being as they are ; but “ it would seem 
that life on earth is doomed to die a violent, and not a 
natural death. Man proposes, but the attraction of gravi- 
tation disposes,’’ and so “ we must be resigned, remem- 
bering that after all we arc bat a mere spfck in the 
great celestial economy, which will lose nothing by our 
death." 

The above short account of this eccentric and amusing 
work, which excels more by the quaint way in which well- 
known facts are put, than by anything original in itself, 
will be best supplemented by a perusal of the original 
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7 he Elements e/ Chemistry Theoretical and Practical. 
By William Allen Miller, M.D DCL LLD, late 
Professor of Chemistry in King’s College, London. 
Revised by Herbert M'Leod, F.C S., Professor of Ex- 
perimental Science, Indian Civil Engineering College, 
Coopers Hill. Part I. Chemical Physics Fifth 
Edition, with additions. (London ; Longmans, 1872.) 
Although Parts II. and III. of this well-known 
manual have needed frequent alteration and revision 
as the science advanced, Part I. has, until quite re- 


cently, experienced but little change from its well-known 
form. The recent great advances which have been made 
in what is now so well known, or at least so often heard 
of, as solar chemistry, have necessitated considerable 
additions to the edition of 1867, the last that left the 
hands of the lamented author. 

The name of Mr M’Leod is a guarantee that the 
work has fallen into good hands At page 196, a 
most complete and well-condcnsed statement of the 
present aspect of the subject will be found. The early 
Indian observations of Captain Herschel and others 
are referred to, and an account of the discovery of 
the method of observing the chromosphere without an 
eclipse is given, and also a sketch of the nature of the 
phenomena thus observed. A very good statement of 
the present state of our knowledge with regard to the 
thickening of the F line, and of Frankland and Lockyer’s 
researches on that subject, is also given, and reference 
is made to their remarkable observation of the different 
lengths of the metallic lines above the pole, an obser- 
vation which has since lead to such important results 
in connection not only with solar and stellar, but with 
terrestrial spectroscopy. The additions conclude with a 
Very clear and succinct account of our knowledge of the 
movements of the gaseous masses on the surface of the 
sun, and the means of measuring their rapidity and 
direction The nature of the spectroscopic phenomena 
of sun-spots is also described, but somewhat briefly. The 
added portion is illustrated with twelve woodcuts, 

Mr. M’Leod’s hand is again visible m the chapter re- 
lating to atomicity, where he has added in notes several 
important points in modern chemical theory, which had 
not been sufficiently explained m the original work of 
Dr. Miller ; and we also notice in the body of the book a 
short cxplan.ition of the graphic and symbolical formula; 
now so much used in explaining chemical facts to the 
student. We most cordially welcome this new and 
improved edition of an old friend, and congratulate the 
present editor on the share he has had m producing it. 

R. J. F. 

The A B C of Chemistry By Mrs. R. B. Taylor. 

Edited by W. Maiiieu William-, F.R.A.S., F.C.S. 

(London . Simpkin, Marshall, and Co , 1873 ) 

This little boi k is intended apparently for the use of 
very young children. The attempt to explain the nature 
of the elements by analogy with the letters of the alphabet 
is somewhat obscure, though it would perhaps be difficult 
to find a different method. The book 1$ divided into 
lessons, and each lesson fo lowed by quesiions which aie, 
on the whole, well selected The same cannot, however, 
be said of the experiments at the end of the book, which 
all smack strongly of the “ conjuring trick ’’ We cannot 
coincide with the editor m recommending the book to 
artisans and business men, who, we think, might attempt 
something a little more advanced, even as a first book. 
For those, however, who wish to teach children chemistry. 
It will no doubt be usefuL 

Third Annual Report of the Wellington College Natural 

History i-ociety, December 1870 to December 1872. 

(Wellington College George Bishop, 1873). 

It is disappointing that the first words of this report, as 
in the case of the Rugby Society which we noticed re- 
cently, should be a confession of partial failure : “ Natural 
History," the Preface begins by telling us, “does not 
flourish at Wellington College . . . The chirf reason un- 
doubtedly is, that during ihe past two years the older 
Fellows— and in particular the Sixth Form— have ignored 
the existence of the Society altogether." Judging from 
what is said at p. 36, the apathy of the older memoers of 
the school is owing to tome anta^nism which exists be- 
tween the Natural History Society and the Debating 
Society attached to the school But, with Mr. Fenny, we 
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cannot see that there is any reason why the two societies 
should be in the slightest degree antagonistic. On the 
contrary, they might be mutually helpful, both having 
ultimately the same end in view— to teach the boys to 
examine, think, and act for themselves. Of course it 
ought to be remembered what a great innovation a society 
like that of Wellington College is on the traditional 
methods of instruction belonging to a school. The work 
IS entirely voluntary, not clearly defined, as in the regular 
task-work of the school ; and the only rewards held out, 
rewards which it is difficult to get the traditional school- 
boy to understand and appreciate, are, besides the direct 
acquisition of knowledge and the pleasure attending it, 
development of the power ot observation, keenness of in- 
sight, and general intellectual vigour. A debating society, 
with all ns undoubted advantages, u apt to become a 
nursery of boyish vanity ; the reward of successful speaking 
IS immediate and very sweet to a tyro, and can be obtained 
without much labour. The work of a Natural History So- 
ciety involves much plodding patience, with very little glory 
to follow , the rewards are intangible, invisible, especially 
to the boys themselves, and it will take the training of j 
a few generations to teach boyish human natuie to love 
knowledge for Us own sake. One of the most valuable 
means to accomplish this purpose in a school is a society 
like that of Wellington College, and therefore we would 
counsel those who are anxious for Us prosperity not to 
be discouraged, but to work on so long as they can get 
any boys to work with them, using all possible means to 
insure success. We hope the merely local obstacles will 
be overcome, and that the mxt report will have a more 
lightsome beginning ; also that it will contain many 
papers by the boys themselves, nearly the whole of the 
papers m the present report being by Mr. Penny and 
Mr. Lambert, and not one by a boy, though we are glad 
to see that some papers by boys were read at the meet- 
ings. The Rev. C. W. Penny, piesideiu of the Society, 
deserves the greatest credit for the interest he di-plays m 
the Society, and the amount of work he does to help on 
the objects for which it is established. A large number 
of the papers, full of instruction and interest even to boys, 
are by him , hi$ predecessor in the presidentship, Mr. Lam- 
bert, has also contributed much to make the meetings 
of the Society attractive and instructive. Appended to 
the report are pretty full botamcal, zoologic.al, and ento- 
mological lists. 

Familiar History of British Fishes. By Frank Buckland, 
Inspector of Salmon Fisheries of England and Wales, 
Corresponding Member of the “ Diutscher Fischerei 
Verein,” &c. &c. fLondon Society for Piomoting 
Christian Knowledge ) 

This is a new edition of the above work, Mr, Buckland 
having found it necessary, he says, almost to re-wnie the 
book. It may be described as a free-and-easy gossip 
about fishes, the book being largely made up of cxiracts 
from all quarters. Land and Water especially being very 
fruitful in material. As might be expected, Chapter xv., 
treating of italmonida, and occupying upwards of too 
pages, a fourth part of the volume, is the most original 
and valuable The chapter will be found useful to all 
who taka an interest m the rearing and pieseivaton of 
salmon. 'I he numerous illustrations are veiy fairly exe- 
cuted, and the general reader will find the book enter- 
taining and informing. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himtff responsible for opinions expt es'ed 
by hu correspondenU. No notue it taken of anonymotis 

Endowment of Research 
Direct and Indirect Endowment 
1 SHOULD like to make one or two remarks on Prof, Floweret 
Uliee In ycur last number. 
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He modestly suggests that his views respecting the endowment 
of research unencumbered with teaching, or as he felicitously 
calls It, the direct endowment of research, may be considered by 
members of the Association for the Organisation of Academicid 
Study as " heretical.’’ I venture to think that he is orthodox on 
the roam theoretical position that, in the long run, research roust 
bo endowed directly as well as induectly (by the subsidy of teach- 
ing professors) and with an equally liberal hand, lie is at issue 
with us only, if I take him rightly, as to the time when it will be 
desirable or possible to make a claim for such direct endowment. 
Wo contend that now is the only time for making such a claim, 
and for a reason which I will give presently Mr. Flower, on 
the contrary, says that while indirect endowment of research, by 
raising the salaries of teachers, may be earned out at once with 
less opposition from old prejudices, “the far more difficult ques- 
tion will follow more appropriately and [the endowment] be 
carried out more efficienily when the body of educated scientific 
men in the country is larger than it is now, and the public gene- 
rally, especially those m high places, have more appreciation of 
the claims of Science for its own sake, ” < c. m the more or lets in- 
definite future. 

In answer to this 1 would say — 

(1) The “ public m high places,” by which I suppose is meant 
Mr. Lowe, who make a conscience of Political Economy, appear 
to appreciate the fact that the support of an useful and mcessary 
but essentially unremunerattve employment like research, out of 
public money is economically a sound investment ; whilst the 
subsidy of a remunerative employment like teaching, out of 
public funds, though perhaps unavoidable, is nevertheless, 
economically speaking, an unsound one. We have no fear of 
Mr. Lowe’s opposilion 

(2) If by “ the opposition of old prejudices ” is intended the 
atti ude of the Conservative party towards the claims of know- 
ledge, I would call Mr Flowei’s attentiun to the fact that some 
of the warmest supporters of “ direct ” endowment are poll ical 
Conservatives It is, indeed, one of the soundest elements m the 
Conservative consciousness, the distrust of immature generalisa- 
tions resting upon insuffiuent inquiry , and the suspicion that, if 
we insist too much upon exposition, and throw the weight of our 
endowments into that, and if we make it every man’s duty to b« 
continually expounding, instead of insisting upon research and 
throwing the weight of our eiido vments into study, the heads of 
the rising generation run the risk of being inflated with imma- 
ture and windy generalisations Depend upon it, the Con-erva- 
tives are prepared for keeping the endowments of our colleges 
for the support of that lifelong and uninterrupted study for which 
the founders originally intended them 

(3) Thirdly, Mr. blower desires to wait till the demand for 
these supports of knowledge is much increased, and the body of 
scientific men wanting them is larger than it is now. But has he 
ever asked himself whether it is likely, that when this mdlenniom 
of expectancy arrives, there will still be any univeisily or college 
endowments undistributed, out of which this increased demand 
IS to be satisfied? Tf Reformers of our old Institulions content 
ihem-elves with ske'ching merely a teaching organisation on the 
German mod. 1, and with a-king to have that amply endowed, 
and lake no thought for the morrow when this larger body of 
trained investigators shall have come miraculously into exist- 
ence— and I think this would Iw a real miracle, the emergence 
of a set of phenomena for which the conditions do not 
previously exist-lf, Isay, they are afiatd of asking now 
to have a large fund gradually put in reserve, to be 
gtadually drawn upon as the occasion arises, for the support of 
study aad of those engaged in it- does Mr Flower imagine that 
the remainder of the College endowmenls which are not Uken 
up by the teaching esUblisbment upon the German model, wiU 
be allowed to lie dead ? That no claim will be put m for them 
by the county towns for the erection of more teaching establish- 
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mnits, or for the nipport of the lectures to ladies, or as Mr 
'Walter Morruon detires, for the improvement of the incomes of 
village schoolmastert ? 

Assuredly all these claims, and more, wilt be put in fur the 
residue of the funds— and I think it will be more than half— 
which will remain unemployed when wc have pulleil down our 
old Universities and set up our Lrerman teaching establishments 
in thetr stead And shall we be able to offer any lesistance to su,.li 
de ands, unless we can come forward tiata with the courage 
of our opinions, and present the whole of our scheme for a 
sdentific as well as a teaching organisation, the former on a no 
less complete scale than the latter, instead of keeping half of our 
scheme, and the more important half of it, in our pockets? Mr 
Flower will remember the old lines — 

“ When land is gone and money spent 
Then learning is most excellent 

In conclusion, I wou'd refer for a moment to Mr Mowei's 
fifth paragraph, m whicli he seems to say that the inleiruptiuii 
of research and study by teaching work or by oflicial duties, is 
rather an assistance to them As this statement is very ofleii 
made, but always without the addition of any reasons fur the 
opinion, I would respocKully ask Mr Flower to let us know 
why an interrupted employment is more likely to prosper Onn 
a continuous one ? what is the precise advantage of distracting 
intellectual force from the work it has to accomplish ? and why 
the merobcis of the Government, or, say, the jury in the Tieli- 
borne case, should not also be compelled to deliver at least one 
course of lectures during the London season ? 

July 25 C E Ai'PLeton 

<y Endm^inuitt 

I HAVE read with mueh interest the three aitieles which have 
appeared m Naiukk under the above tide The author of 
these articles has not as yet indicated the manner in which the 
Objeel which he proposes is, m letaiion to the Universities, to 
be attained He may intend to do this hereafter, but is the 
absence of any really praelical scheme has been mcntiimcil m 
the public jouina's as an objection in the way of sueh endow- 
ment as that proposed, I may pe-rhaps be permitted to offer one 
or two suggestions on the matter First, it appears certainly 
desirable tnat the Fellowships at the Universities should not be 
abolished, but that the conditions of their tenure should be 
changed. Scholarships of considcrublt value, and tenable for a 
limited number of ye.irs, might still be awarded .ifier strict «s- 
aromation , but the 1' cllowships should be rcscrvcil cxelusivcly 
for the recognition of a capacity for ongimi! rcsc.in li, jirovtd by 
the publication ol mcmoits, or otherwise Under snrli a system 
there woulil be little need fir an Order of Inicllecuial Merit 
The title of “University Fellow" might well sulfice 1 have 
used the expression “ Univcisity Fellow,” for though it would 
still be desirable that a ci rtain ]irop«rlion of die f-cllows should 
be required to reside at the several colleges, yet it would pro- 
bably be considered pitferable that the power of election should 
be translerred from the eolleges to a University Couneil Sueh 
a Council would have to disch.irgc a funclton bimilar to th.it 
annually performed by the Council of the Royal Society To 
prevent favounti-m and nepotism, it would be requisite tint the 
names bf all candidates should be published, together with the 
grounds on which each bases ins candiilature .Smiilaily the 
names of the selected candidates should lie published, toge- 
ther with the reasons by winch the Council have been inllueneed 
in their selection llul, it will probably be said, siipimsing ihit 
the Council have in their seleciioii exercised a wise and un- 
biassed judgment, what Is there to prevent the Fellowships from 
d^cnerating into mere sinecures? How is the cunlmuance of 
original reseirch to be secured? Probably theie wuidil be, in 
this respect, Intlc danger m the case of those who have aluady 
proved their cajiacity tor ongtnal work Hut if it lie conlinde.l 
that the danger is real, it would not be difliculi to pioxulc 
against it by granting Fcllowshtiis, not for life, but lor ten or 
fifteen years, and by icnewing them, on the expiiy of the original 
term, only to those who have given stnet proof of the continu- 
ance of their researches, making exception, of course, m the case 
of penolu disqualified from work either by age or disease. 


Such a scheme as that I have suggested would, I venture to 
think, be both practical and useful, though many matters of de- 
tail would still remain to be considered 

July 24 M A 


Mechanical Combination of Colours 

As you have kindly requested me to give a short account 
NATURh of the instrument ' ’ ^ ‘ ^ 

bmation of colours,” I have 
request The instru- 
ment was designed to 
show the colour that 
resulted from the 
mucture of all or any 
of the colours of the 
spectrum given by 
any light The con- 
struction is as fol- 

To the centre of a 
disc, A, which can be 
caused to revolve by 
the wheel 0, a plain 
mirror, B, is fixed at 
an angle of 45“ to the 
surface of the disc 
In front of the mirror 
is placed a prism, D 
At the edge of the ' 
disc there are placed i, 
difTcrent slides, E, 
for cutting off any .L 1 
particular rays , aUo, j ( 
above the mirror, is a 
small slit cut in a 
piece of brass, C','*o 
atdmit the ray under 
examination 

ar a: IS a ray of light, 
which passing through 
the sht C, is dctlccled 
at right angles by the 
mirror B through the 
prism D, and is then 
iccetved m the foim 
a spectrum upon 


the sc 


As 



soon as the wheel G 
i the 

spectium also moves loutid the conical screen b S, and when a 
certain velocity is arrived at, the colours combine and form the 
original coloured light which is enteiing at the slit C Tn the 
same way, by using llie slides, any two or moie colours may lie 
combined to lotm the resultant colour 

I'RrDjRicKj Smiih 


On seeing the Red Flames on the Sun’s Limb with a 
Common Telescope 

Oh observing the partial eclipse of the sun on Dec. 22, 1870, 
itoccuired to me whether it might not be possible to see the 
red flames on the sun’s limb without waiting for a total solar 
eclip^ or whether it was po<sible to make an artificial eclipse 
sufficiently perfect to admit of the red flames being seen. Ac- 
cordingly I cut out several circular discs of ihm brass (blackened 
on both sides), leaving three arms projecting from the pcnidiery 
of each of such length that when the ends were bent tlicy 
should slide into the tube of the eye-piece 1 placed one 
such disc in the cyc-tube as near to the field Icits as possible to 
avoid Its gelling hot , but here a difficulty presenlcd itself whiclt 
I had not lorcscen, — the disc was a Irille too large, and it shut 
out the sun altogether 1 put in a smaller one whicli adiiiuted 
too much of the sun’s light 1 afterwarils tried sivcral, and 
It required a considerable amount of filing and tcrapirg to 
produce one jurt the right sue to cover the sun's disc and no 
more, especially os the least jarring or vibration of the telescope 
would cause the edge of the sun to be seen first on one side and 
then on the other After several trials at different times f suc- 
ceeded on January 16, 1872, in seemg on the south-western limb 
a red flune. It appeared rather wider at the top than the bottom 
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with » smaller one growing out from the bottom or root close to 
the sun’s limb. There was another tongue of flame a little to the 
right, which appeared to be detached from the larger flame and 
auo from the sun's hmb 

On September 20, 1872, I saw a red flame which went up a 
little distance from the sun’s limb and then divided in three 
Close to this; on the edge of the sun’s disc, was a group of nine 
small spots, and a large space was covered with faculc 
The flame — which was of a deep red colour— did not appear 
to be projected against the sky, but upon a very delicate purjile 
background. 

No coloured glass was used m either of these observations, but 
a sheet of letter paper was held between the eye and the tele- 
scope which was removed the instant the sun was brought into 
the centre of the field of view. R Lani.do.'I 


The Huemul 

In the number of Nauiah for July 24, p 253, I sec it is 
stated that “ the Chilian Exploring Expedition has discovered 
a specimen of the Huemul, an animal that has been altogether 
lost sight o( " 

The late Earl of Derby received a female specimen of this 
animal from Port Famine, in the .Straits of Magellan, desciibed 
and figured by me m the Proc Zool Soc. 1849, p. 64, t xii , 
as Cenms leucotts, which is now in the Derby Museum at l.iver- 
pool. Mr Bates has sent to the British Museum a mole and 
female of the Huemul, which were obtained by Don Enrique 
Simpson in a valley of the Cordilleras, lat 46 S These speci- 
mens have been desoriherl, the horns of the male figured, and 
the history of the animal given m detail by me, under the mmt 
of Huamela ItuioUs, in the Ann and Mag Nat Hist 1872, x 
p 445 , 1873, XI p 214, and p 308. 

'1 he animal, like all the American deer, differs from the stags 
of the Did World m having no tarsal gland, 

British Museum, July 24 J E Gray 


Colour of the Emerald, &c 
In the valuable and important paper given on this subject in 
Naiure (July 24), the writer has not made it quite clear wlut 
kind of emerald was experimented on 

Taken in conjunciion with the beryl, it may be assumed tint 
reference is intended to the green beryl, a sihcate of alumina and 
glucina, commonly called emerald, from its colour , but the 
name of emerald is also applied to green varieties of corundum, 
which IS crystalline aliinuna. 

It would be interesting to understand fully the distmctron of 
colour constituents. 

July 25 A II 


Parasites of the House Fly 
Some of your readers may not be aware that the common 
house fly 1$ at this time frequently found with from one to twenty 
parasites on its body To such I recommend the obscivai.oii 
of them as an interesting microscopical study They arc usuilly 
on the under part of the fly and can he seen with an oidinary 
lens of high powei A R 

Regent Street, July 23 


Bees and Aphides 

In his mleresliiig communication respecting the relations sup- 
posed to exist between 7rtgimd and AfemiuMS, Dr. H Muller 
appears to have overlooked the Abbe Boisier’s observaiion 
(kuhy and bpence, “ Introduction to Entomology,” 7th edition, 
p. 384) that hive-bec-s will collect the honey-dew excreted by 
Apfauies I have also observed the same habit in humble bees 
KUderry, Co. Donegal W, E Hart 


Flycatcher’s Nest 
Some flycatchers have built their nest tnnM a temporary slied 
erected for the m.tsons at present employed upon the rebuilding 
of Llanfrechfa Church The nest is now full of young ones, 
and the old birds fly in and out of the shed with perlect con- 
fidence, carrying food to them, and quite regardless of the 
canring and sawing going on ’ ■ 

July t6 


Elizabstk H. Mitchell 




Relics of the Pyramids 
Glancing over a numtier of your periodical I find depicted 
(vol vil p 147) * grey granite ball, recently discovered m the 
Great Pyramid, and surmised to be an ancient K »yptian weight. 
It does not seem to have struck the author of the article that 
this ball could lie anything else than a standard weight, hut the 
description he gives leads me to assign to it quite .1 different use. 



1 believe it to be a naluially foinied granite jielible, selected 
on account of Its nearly sjilierical foim, for a mason’', “plumb- 
bob ” The small white spots of lime found on the ball were 
probably the result of Us impict against the narrow cement 
joints whilst the masonry was m progress and the mortar not 

^ The bronae hook and cedar rod may h ive formed part of the 
same tool, which possibly resembled the accompanying sketch. 
Mangalore, June 20 E II Pringle 


FlSIf DISTINGUISHED BY [HEIR ACTION 
A S the trained eye of a constant resident in the country 
enables him to recognise the vanoiis species of 
birds that cross his path by their flight, irrespective of 
their form and colour, so the obscrv cr of lish as they wander 
at will in the tanks of a large aqmnuin soon learns to 
invest them with an additional marked individuality im- 
parted by their mode of action In some instances these 
distinctive characters are instructive, as illustrating the 
varied mechanical principles on which locomotion is 
effected, while in others they are highly valuable as 
affording accessory mc.ms of discriminating the zoological 
affinities of Uie diiferent races and species 

Commencing with the Plagiostomous order, wc find m the 
two primary sub-gioups, including rtspectivcly the Sharks 
and Rays, that progiession is effected on very distinct 
principles With the ittlaihouha, or shark tribe, the fish 
move by the even, powerful swaying from side to side Ih® 
largely developed and unsyinmelrical c.uidal lin and whole 
postciior part of the body, the other fins rem.iimng quies- 
centand being merely subservient as b.il.mccrs Descend- 
ing to the species we find .igain that c.ich foim exhibits a 
peculiarity faction distinct f.om us congeners, and one 

which readily enables us 

Thus in the Smooth Hound, Mn^t.hn, the pectoral fiM 
are so largely developed that their balancing powers aW 
highly augm^ented; comparatively 
ca^ extremity suffices to propel the fish through the 
wa^ wd the whole body being flexible, it pre- 
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cresses with a measured grace of action surpassed characteristic of the Vanessa tribe. Yet a third property of 
by no other species of its tribe. In the Picked motion is possessed by these remarkable fish. Settling on 
D( gfish, Actni/tias, the general contour of the body is the ground at the bottom of the water, they are capable of 
vety similar to that of the last species, but the pectorals literally walking event by means of the three free rays of 
being much smaller, more rapid action of the caudal the pectoral fins, which are snuaied a little in advance of 
extremity IS requisite for supporting it in the watt r, and to the others, and are curved and especially thickened, to 
this has to be added a great rigidity of the anterior half adapt them for their anomalous office, 
of the vertebral column, causing the fish to swerve from The Cemmeous Draeonet, Caliienymus lyr/i, a small 
side to side with each stroke of the tail, the same cause and beautiful fish somewhat lesemblmg the Gurnards in 
preventing It also from turning corners with ease and outward appearance, is distinguished by an essentially 
rapidity, and altogether imparting to it a want of grace of different mode of progression. The habits of this species 
action compart with that of other members of us tribe, are rather sluggish , it spends much time reclining on the 
For the foregoing leason this species requires a tank of ground, occasionally moving for short distances just 
larger size for its preservation in good heatih than other above its surface, by the flitting action of the delicate pec- 
Dogfish, as if confined within the boundaries of a small toralfins On ascending towards the top of the water, its 
one, It beats its head against the sides and rockwo k to swimming capacities are shown to bi very limited, being 
such an extent, that the cartilage of the skull is frequently re<-tricted to the weak vibrations of the pair of fins above 
exposedtoview. Inthe Spotted Dogfish. '■tj'///«*«,thewhiile mentioned, and which impart to it a peculiar jerky 
body is more elastic even thin in a character ad- action. The male in this species is recognised by 

mirably fitting It for iisground-Ioving habits, and cnabli' g the extraordinary length of the first ray of the anterior 
it to explore, and adapt itself to every sinuos ty of ih,, dorsal fin, which is raised and depressed at pleasure 
ground while hunting for us prey. When swimming m like the latteen sail of a Mediterranean fishing yawl, 
open water, tt is distinguished by a more rapid action and This singular appendage appears, from rny own observa- 
swifter piogress than MusUlus, though at the same time tions of the species in coniinement, to be subservient to 
the greater amount of force expended in Us movements the same end as the wattles, crests, and other abnormal 
deprives it of the peculiar grace associated with that adjuncts of the male in the Gallinaceous birds— for the 
species. purpose of fascinating their mates ; to this is added a 

One anomalous form standing as it were between the similar heightening of the colour, which is earned to such 
Sharks and Rays, the Monk, or Angel fish, Mttna an extent in this fish, that the two sexes were long re- 
sgualiua, affords in its locomotive chaiacteis an inic- garded and described as separate species,, under the 
resting link further indicating Us close affinity raihcr respective titles of Cu/Z/w/j'/w/rr ///u and 
With tne former than the latter group. The habits of this In the Pipe-fish and Sea-Horses, .yy//i,'-/wZ/4«r and 
fish are essentially nocturnal, and throughout the d.iyiime Htppocampus, repre<ent.uivcs ot the l.ophobrancliu, the 
It usually reclines sluggishly at the bottom of us tank, organs of locomotion arc reduced to then minimum. 
Its depressed body and broadly expanded pectoral nns, being often restricted, in the former genus, to a single 
resemble those of a Ray more than a Shark, and like the median dorsal fin, and being at the most supplemented 
former fish u seeks concealment by but ying itsi If beneath by a pair of diminutive pectorals and a rudimentary 
the sand or shingle, excavating a hole with the shovel- caudal. In all cases this dorsal fin is the chief propelling 
like action of these bro<id fins, and thus watts in ambush mstiument, and in motion, rapidly undulating from end 
for passing prey Immediately the Monk fish rises above to end, illustrates the action of the Archimedian screw, 
the surface of the ground, us true affinities become ap- driving the fish through the water on the same puncipH. 
parent, progression being effected entirely by the lateral Dr J £. Gray was the first to point out this remaikable 
action of the caudal extremity, as in the bharks, though peculiarity, in the case of SynyynithHS, from observing 
in a mote slow and clumsy manner The lateral position these fish in the Aquarium ac the Zoological Gardens, 
of the gill openings in this fish forms its chief shark-likc In both Syngnathns and Ilippoiampiif the animal 
anatomical character, and to this has to be added us usually assumes a vertical position while progressing 
viviparous habits. through the water. 

In the Batoidea, or Ray tribe, onward motion is ac- The John Dorde, affords us an example of 

complishcd by a singular, even, and wing-like action of the same principle noticed in the by ngnathidx, applied 
thebroid pectoral fins, the a tinuaicd caud.il extremity to the purposes of locomotion, though to a still more re- 
remaining perfectly quiescent, and serving only to preserve markable .and extensive degree. 

the fishes' equilibnnm. bwimming towards the surface One of these singular looking fish added to the 
of the water, these fish present a most remarkable bud- Brighton tanks about two months since, has continued m 
like aspect, their large flapping fins reminding the ob- perfect health up to the present lime , and although of 
server of the flight of the heron or some other unwieldy shy and retiring habits, luis already yielded many points 
representative of the Grallian order, while the slender tail of interest in connection with its life history The ordi- 
dependent in the rear suggests the characteristic mode m nary position assumed by this fish is the neighbourhood of 
which those birds hold their long legs, while pursuing some projecting rock near -the bottom oi its tank, and 
their course through the more subtle medium which they against which it sometimes inclines in a leaning posture, 
inhabit. remaining motionless for hours together Its ordinary 

Proceeding to the Teleostean group, we find the means progress from place to place is remarkably slow, and it is 
by which the same organs are made subservient to the only when on rare occasions it rises high m the water, 
faculty of locomotion, still more highly diversilitd , sp.ice, that the beautiful mechanism that guides us movements 
however, will only admit of a few selections can be appreciati d. It may then be seen that the only 

In the Gurnards, 7r/g’/u, during rapid movement, all the organs called into action arc the narrow and delicate 
fins are pressed closely against the body, the broad wmg- membranes of the posterior dorsal and anal hns, each of 
like pectorals being shut up like a fan, while the fi^h is which vibrates in a similar manner to the single dorsal of 
propelled swiftly through the water by the vigorous undu- the pipefish ; the long tiUmentous first dorsil, pectorals, 
lations of the tail ; when the fish moves leisurely the pec- ventrals, and caudal hns meanwhile remaining peifectly 
torals are opened to their full extent, acting as balances, motionless Thus this wary hsh, with an almost iinper* 
In many species, such as the .Striated Gurnard, 7 . Itneala, ceptible action, silently and stealthily advances upon its 
these fins are brilliantly coloured, reminding the observer, intended prey, enguipbing it m Us cavernous mouth 
especially when regarding them from above, of gorgeous almost before the hapless victim is aware of its enemy’s 
topical butterflies, gliding along with the smooth action .approach. W. Saville Kent 
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THE ORIGIN OF NERVE FORCE 

T O any one taking a general view of the present posi- 
tion of physiology, there are few things more striking 
than the deficiency of our knowledge respecting the source 
of the current which traverses the nervous system, and is 
brought into play through the instrumentality of its 
various parts. That the current itself is electricity in some 
form or another, is almost universally acknowledged, but 
in what part of the body it originates, or from what stoie 
of energy it is derived, is more than most have attempted 
to answer. The question is made more difficult than it 
would otherwise be, from the fact that in all those animals 
which exhibit external electrical phenomena to any extent, 
such as the Torpedo and Gymnotus, there are large and 
elaborate special organs for the development of the 
shocks they produce, but no similar mechanicism, 
and nothing approaching to it, c.an be detected m man or 
other anim.ds, whereby an electiical current or charge 
might originate. The brain and the various ganglia are 
often compared to the batteries of a system of electric 
telegraph, but how they would act if they were such, it is 
almost impossible to explain. 

Direct evidence, therefore, failing to give a satisfactory 
solution of the problem as to whence nerve force 
originates, it is necessary to appeal to the ludirei t m 
endeavouring to obtain an answer The hypothesis of 
" the survival of the fittest ” evidently presupposes that 
after the struggle for existence has lasted a certain time, 
the individuals which remain, economise to the utmost all 
the forces at their disposal, because the more perfect use 
that a living being can make of the limited forces at its 
command, the easier will it be for it to continue to live 
The Rev Samuel Haughton from the resulting very 
strongly marked economy of the animal mechanicism, 
has deduced the principle termed by him that of “ least 
action in nature.” The genei.ilncss of this principle m.akis 
It necessary, if there is evidence of the existence of any 
store of energy in the living body appaiently unemployed, 
to endeavoui to find whether its effects have not been 
overlooked, or included with those of some other foitc, 
and if, at the same time, a force is at work whose origin is 
unknown, to try and prove whether the two are in any way 
related to one another As shown above, there is a fore, 
which is in continuous action, with an unexplained origin . 
the question then resolves itself into whether there is a 
source of energy in the living body, whose effects have 
not been explained, and if so, can it on any known 01 
probable grounds, be considered competent to give rise to 
the nerve current ’ An endeavour will now be made to 
show that both parts of the question may be answeied 
in the affirmative ; in other words, that there is an 
available source of energy, as yet unrecognised, of 
which the function is therefore not yet explained, and 
which IS quite capable of giving rise to the nerve 
current. 

This physiologically new source of energy is //«? 
difference!, of temperature between the interior ami 
suiface of the living body. Tliose who are unac- 
quainted with the principles of the modem doctrines 
of thermo-dynaniics, will readily perceive that a diffeitnce 
of temperature m two bodies is a source of power, when 
they consider that a low-pressure steam engine depends, 
for Its power of doing work, on the difference of temper.i- 
ture between its boiler and condenser , and that a current 
may he maintained through a copper wire, if it is connected 
with a thermo-electric battery of which the two ends are 
kept at different temperatures. In what are termed hot- 
blooded animals, that is, m mammals and buds, the 
difference of temperature between the surfaesand the in- 
terior is considerable under all natural circumstances, and 
m them there is a regulating action of the skin, by which 
they maintain a uniform internal temperature, always 
hotter than the surface, whatever that of the external 
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medium may be. In the sluggish so-called cold-blooded 
animals, the temperature of the interior of the body is 
but slightly different from that of the air or water in which 
they live ; that it must be higher is evuient from the fact 
that destruction of tissue is continually going on in their 
bodies, which is alw.iys necessarily attended with the 
evolution of heat. 

Such being the case, it is evident that in the difference 
of temperature between the surface and the interior of 
the living body there is an available source of energy, 
which IS almost certainly employed advantageously 
throughout the whole animal kingdom , and what is 
more, it may reasonably be supposed to be that which 
gives rise to the electrical nerve current, as only one 
assumption is involved, and that not an improbable one, 
it being that a thermo-electric current is capable of being 
generated between soft tissues of different composition or 
structure. Physicists will be able to decide this question 
experimentally, and if they do so, they will do a service 
to physiology. 

For the distribution of a current so generated, the con- 
struction of the nervous system is perfectly suited Two 
sets of conductors are necessary, the one to carry the 
currents from the skin to the central org.in, winch 
.11 ranges the direction that they must take, and the other 
to send them on to their destination , these arc to be 
found in the afferent and efferent nerves As in the 
telegraph system, no return conductot is necessaiy , for 
.is the ends of the wires are put into connection with the 
earth, by which they are able to communicate, so the 
terminations of the nerves m the skin, muscle-coi- 
puscles and otherwise where they lose their insulated 
coverings, place the extremities of the afferent and efferent 
nerves in communication through the intervention of the 
mass of body tissue. The brain and minor ganglia would 
then act like greater and lesser offices for the reception 
and transmission of currents in the required dirc'ctions, 
being in fact the commutators of the system. 

There are several of the most important phenotnen i 
exhibited bjr the nervous system which are very satisfac- 
torily explained on the above hypothesis. For instance, 
m cold weather the impulse to action is much more 
powerfully felt, than in summer when the air is hot, and 
therefore the temperature of the surface is highci It is 
well known that it is impossible to remain for more than 
a very short time in a hot water-bath, of which the tem- 
perature IS as high as, or a little higher than, that of the 
body, on account of the faintness which is sure to come 
on, and this may be leasonably supposed to be the result 
of the cessation of the nerve current, which is consequent 
on the temperature of the surface of the body becoming 
the same as that of the interior. This faintness is imme- 
diately recovered from by the application of a cold douche. 
When great muscular eprtion has to be sustained, as in 
running or rowing, it is always necessary to have the 
clothes very thin, and it is felt during the time that it is 
necessary for the continuance of the effort, that the sur- 
face of the body must be kept cool. 

As the termination of the nerves m the skm must 
correspond, on this hypothesis, with the cooled end of a 
thermo electric battery, therefore the brain, which is very 
abund.antly supplied with blood, and is the part of the 
body to which most of the nerves are diiected, must 
he compared with the heated end ; and as it is by the 
conversion of heat into electric current that the nerve 
force IS deveteped, it is evident that heat must, to a certain 
extent, disappear as such 111 the brain, .ind that that organ 
must consequently be colder than the blood which enters 
It. This is exactly what Dr John Davy observed in the 
case of the rabbits he expenmented on, and his results 
have not been shown to be incorrect 

A paper on this subject by the present writer appeared 
in the Tune number of the Journal of Anatomy and 

Physhloity- GaRRod 
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NOTES FROM THE ^'CHALLENGER” 

V. 

Wednesday, March 26, wc sounded (Station 
25) in lat. 19’ 41' N , long 65“ / W., nearly 90 
miles north of St. Thomas, in 3,875 fathoms. The 
f bottom brought up m the hydra tube was reddish 
mud, containing, however, a considerable quantity 
of carbonate of lime. It is singular that the colour and 
composition of this mud were not uniform. The upper 
layer, that which had been forced farthest into the tube, 
was much redder than that which was nearest the mouth 
of the tube, and which had consctnienily come from a 
greater depth. I am inclined to attribute this to the 



steepness of the slope from the plateau of the Virgi 
Islands. It is easy to conceive that, under the influenc 
of cuirents varying from time to time m force and diret 
tion, ihe calcareous mud, the product of the dismtegratio 
of the coral icefs, may be washed down the incline 1 
v-irying propxirtions. 

I wo thermometers were sent down in this sounding 
and a slip water-bottle. The thermometers were unable ti 
bear the extreme pressure, and both were broken 
have already (vol viii p. 109) in a former report describe) 
the circumstances connected with the loss of these twi 


instruments. The water bottle appeared to have 
answered its purpose. Mr. Buchanan finds that the 
bottom water has a specific gravity slightly greater than 
usual at great depths, but not materially so. The 
amount of carbonic acid is somewhat in excess. 

As this was the deepest pounding which we had taken, 
we Were anxious to try whether the dredge would still 
prove serviceable The small dredge was accordingly 
lowered with the usual bar and tangles, and from the 
centre of the bar a '• hydra ” sounding tube weighted with 
4 cwt. was suspended about two fathoms behind the dredge. 
A two-inch rope was veered to 4 400 fathoms ; a toggle 
was stopped on the rope 500 fathoms from the d-edge, and 
when the dredge was well down two weights of one cwt. 
each were slipped down the rope to the toggle. We com- 
menced heaving in about i 30, and at 5 PM. the dredge 
appeared, with a considerable quantity of reddtsh- 
grey ooze, mottled like the contents of the soundmg-tabe. 
The whiter portion effervesced freely with acids, the redder 
only slightly. The mud was carefully examined, W no 
animals were detected except a few small foraminfera, with 
calcareous tests, and some considerably larger of the 
arenaceous type. This dredging, therefore, only con- 
firmed our previous conviction, that very extreme depths, 
while not inconsistent with the existence of animal life, 
are not favourable to its development In the afternoon 
a series of -temperatures were taken at intervals of loo 
fathoms from the surface to 1,500. The temperature at 
the surface was 24''-5 C., and that at 1,500 2*4 C. The 
curve constructed from this scries indicates a very rapnt 
and uniform fall of about 20 C during the hrst 600- 
fathoms,' and generally a distribution of temperature 
almost identicsl with that of some of the later stations 
on the section from banti Cruz to Sombrero In this way 
we pursued our course northwards unclei ail plain sail. 

On the following day we sounded in much shallower 
water— 2,800 fathoms. The bottom was much of the 
same character, and on the 28th m 2,960 fathoms with a 
like result, but at our next sounding in 2,850 fathoms on 
the 29th, the calcareous element m the mud had almost 
entirely disappeared, and the contents of the tube seemed 
to be identical with the “ red clay ” which occupied so- 
large a portion of our first section. The occurrence of 
this clay 15 a large and import.ant phenomenon. In the 
section of the Atlantic, from tlie Canaries to the West 
Indies, It occupies about 1,900 miles, a distance twice as 
great as that occupied by the globigenna mud What iis 
lateral extension from that line may be, we do not know ' 
but we now hnd that it extends more or loss from over 
the greater part of the distance between St. Thomas and 
Bermudas The nature and source of this deposit, and 
the causes of its peculiar distribution m the deeper parts 
of the ocean, are therefore questions of the highest 
interest. 

On the 2nd of April, at a distance of 134 miles from 
Bermudas, a series of temperature soundings was taken 
at intervals of 20 fathoms from the surface to 300 
fathoms. 

The pilot came on board m the afternoon of April 4,^ 
and we passed through the narrows, the reefs which make 
the navigation of this singular little group of islands so 
dangerous spreading round us in rich purple patches, 
contrasting with the vivid pale green of the channels of 
'’■leper water between them. 

The evening was falling as we anchored in Grassy Bay 
and received our first impressions of Bermudas. On the 
Monday following we moved from Grassy Biy to the 
Camber, in the peat Dockyard. We remained there till 

21st of April, and employed the interval in taking such 
jf timTallo'^'^'^ natural beauty of the island as 

As Bermudas, on account of its isolated position, its 
structure, and its peculiar conditions of temperature, pre- 
sents many points of great irterest, I will ^er giving » 
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detailed account of it until some investigations which we 
have still in hand arc completed. 

We met at Bermudas with a singular confirmation and 
illustration of our view as to the organic origin of the 
“ red clay ” of the Atlantic sea-bed. 

The Islands of Bermudas consist exclusively of lime- 
stone, m some places very compact and hard, almost 
crystalline ; more usually soft and crumbling easily when 
first quarried, but hardening on exposure to the air 
The limestone is very irregular in the direction of its 
dip. In amount, however, the dip seems never to exceed 
30°. The beds are thrown about in a curious way, every 
quarry or road-cutting showing contortions of all kinds 
in the strata and every amount of irregularity consistent 
with uniformly low angle of dip. One would imagine at 
first sight that the islands exhibited, on a small scale, an 
epitome of the geological phenomena of a disturbed 
palseosoic district. 

Lieut (now General) Nelson, R E., at that time a young 
man, stationed at Bermudas, communicated to the Geolo- 
gical Society of London on April 23, 1834, a very valuable 
paper on the geology of Bermudas, which was published ■ 


in the fifth volume of the Transactions of the Society, 
Lieu'. Nelson pointed out that the great proportion if 
not the whole of the Rocks of Bermudas are formed 
simply by the blowing up by the wind of the fine cal- 
careous sand the product of the disintegration of the coral, 
sheds, scrpula-tubes, and the other constituents of the 
Bermudas reefs, that white sand which we found to extend 
at varying depths through a radius of about 20 miles round 
the island. The sand is washed in bv the sea , it is then 
caught at certain exposed points by the prevailing winds, 
blown into sand-hills 40 to 30 ft. in height, which slowly 
move along, forming shoreward a glacis at the angle of 
repose of loose sand, on which l.imina after lamina is 
deposited, overwhelming a large trait of country with 
Its fields, gardens, and cottage*, m a comparatively short 
time, and advancing until its progress is stopped by 
an opposing slope of sufficient height, or by the binding 
of the sand by vegetation. On these wmd-blown beds of 
lime, aptly called by Lieut Nelson, AColian formations, 
which are originally formed at a considerable inclination, 
changes m the direction and force of the wind-floods of 
' sub-tropical ram and other transitory and accidental 



causes produce with great rapidity all the appearances, 
denudation, unconformability, curving, folding, synclinal 
and anticlinal axes, &c , which are produced in teal rocks, 
if I may use the expression, by combined aqueous and 
metamorphic action, extending over incalculable periods 
of time. 

Rain-water contains a considerable quantity of fiee 
carbonic acid. Water thus charged dissolves the lime 
rapidly, and the solu ion of bicarbonate of lime percolat- 
ing through the bed, loses a poriion of its car- 
bonic acid, and deposits a cement of carbonate of 
lime between the particles of the coral sand. This 
process is kept up not only by the surface rain but 
by the water of the sea, which, as we shall see, percolates 
through the porous stones of the islands. As evidence of 
the universauty of this process, we have every crack and 
fissure of the rock filled with semi-crvstalline stalagmite, 
Sind every here and there the rock is hollowed out into 1 


caves which in some places assume the proportions of 
mugmficent caverns with lofty roofs, supported by huge 
stalagmitic columns, and fretted and enriched by curtains 
and fringes of stalactite. 

One very striking thing about Bermudas is ihe total 
absence of running water. There is not a trace of a 
stream or pool, or even of a ditch The ram, which often 
falls in great quantities, sinks through the soil at the spot 
wheie It falls as it might sink through a sieve The 
islands are perfectly permeable to watei horizontally as 
well as verucaily, $0 that below the level of the sea the 
stone is saturated, or filled with salt water. The fresh 
water lakes and wells, of which there are many, are thus 
merely catches of fresh water lying upon the surface of 
salt water, and they are nearly all slightly brackish, and, 
those near the sea nse and fall perceptibly with the tide. 

Wyvillk Thomson 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE 

I. 

D uring the Ust few years public attention has been 
frequently diaun to the subject of our national 
weights and measures The administrative and social 
questions of the improvement of our evisling system, and 
of the proposed introduction into this country of the deci- 
mal metric system — first established in Fiance, and now 
being generally adopted on the Continent of Europe, and 
indeed extending to the other quarters of the world— have 
formed the subjects of debate in every Session of Parlia- 
ment, and are still awaiting solution The scientific ques- 
tions involved in the use of weights and mi asures have 
for a much longer period engaged the attention of many 
of our most eminent men of Science, several of whom 
have been members.of the various Standards Commissions 
from time to time appointed by the British Government 
These questions are also at the present tune the objects 
of investigation and ddibetaiion by the large IxiJy of 
scientific men from all civilised countries, who compose 
the International Metric Commission at Pans It may', 
therefore, be useful to bring together and place beJore the 
public the several points involved in the science of weigh- 
ing and measuring, and to give some account of our stan- 
dards of weight and measure, as well as to desciibe tn 
some detail the scientific construction of our cvisling im* 
erial standard yard, and pound. N o sufficient means have 
itherto been adopted for making the general public ac- 
quainted with this part of the subject, although they ire di- 
rectly interested in it, the information hitherto published 
respecting it having been confined to a few papers in the 
“Philosophical Transactions,” and to rtpoits of the 
several btandards Commissions, and other Parh iment.it y 
Returns Of these papers the mo'^t important are those 
on the construction of the imperial standard pound, by 
Prof W H Miller, m “Phil Trans,” 1856, .md on the 
construction of the new impcnal standard of length, by 
the Astronomer Royal, now bir G B Airy, K C B , in 
1857. In the following treatment of the subject use will 
be made of these papers, as well as of other authoritative 
works relating to weights and measures 
The science of weighing and measuring comprehends 
the following points — 

The scientilic definition of weight and measure 
The authoritative establishment of fundamental units 
of weight and measure of length and the constiuction of 
their material representatives as primary standards, in 
relation to which all numerical amounts of weight and 
measure are to be expressed 

The establishment of determinate aliquot p.aris and 
multiples of the primary units of weight and measure, 
and of other units derived from them, such as the unit of 
measure of capacity, &c , and the construction and veri- 
fication of their material representatives, as secondary 
Standards, by comparison with which the accuracy of all 
weights and mcasutes m ordinary use is to be deter- 
mined. 

The scientific methods of using st.indard and other 
weights and measures in which special accuracy 1$ re- 
quired, as well as auxihary scientific instiiiincnts, such as 
balances, thermometers, barometers, niiciometers, and 
Other comparing apparatus. 

The determination of the just results of weighing and 
measuring with the'e scientific instmments, after allowing 
for all indirect influences affecting the aceuiacy of Ae 
direct results of weighing and measuring , for instance, 
differences arising from the physical composition of 
bodies, variations of temperature and consequently of the 
expansion or contraction of the several substances, 
chiuiges of condition in the medium in which the com- 


parisons are made, &c., including also a computation of 
the probable errors of the final results. 

The whole subject will therefore be treated under the 
following general heads • — 

I Definitions of weight and measure 

II. Slaiidaids of imperial weight and measure. 

III. Scale of multiples and parts of imperial standard 
units. 

IV The metric system. 

V. Weighing and measuring instruments and their 

use. 

I. Definitions’ of IVnght and Measure. 

Weight Qx giavity\iz.% been defined as the quality in 
physical bodies by which they tend towards the centre of 
the earth, in a line perpendicular to its surface , or it may 
be defined more generally as a pioperty inherent tn all 
bodies, by which they are drawn to some common point, 
called the centic of gravity, and with a velocity in propor- 
tion as they are more or less dense, and as the medium 
through which they pass is moi e or less rare. 

In following out his discovery of the theory of universal 
attraction and gravitation, Sir Isaac Newton demon- 
strated, first, that the weights of all bodies at equal dis- 
tances from the centre of the earth arc directly propor- 
tion.al to the qinintity of matter that each body contains ; 
whence it follows that the weights of bodies have no de- 
pendence on their shapes or textures, and that all spaces 
ate not equally full of matter Up to the time of Newton 
the earth was considered to be spherical, but it was de- 
monstrated theoretically by Newton, as well as by 
Huygens, that the earth must be flattened at the poles. 
Whence it was shown by Newton, secondly, that on diffe- 
rent paits of the earth-sill face, the weight of the same 
body IS diffeieut, owing to the spheroidal figure of the 
earth, which causes the body on the surface to be nearer 
to the ctntie in going from the Equator towards the 
Poles; and that the increase of the weight is nearly in 
proportion to the vrrsed sine of double the latitude, or, 
w'hich IS the same thing, to the square of the sme of the 
latitude Me assumed the weight at the Equator to that 
at the Pole to be in the proportion of 2:9 to 230, and con- 
sequently the whole increase of weight from the Equator 
to the Pole to be the 229th part of the weight at the 
Equator 

In accord.ance with the pnnciple the discovery of 
which IS ascribed to Archimedes, that all bodies im- 
mersed in a liquid suffer a loss of weight precisely equal 
to the weight of the liquid displaced, it was also demon- 
strated that a body immersed in any fluid specifically 
lighter than itself loses so much of its weight as is equal 
to the weight of a quantity of the fluid of the same bulk 
with Itself. Hence a body loses more of us weight in a 
heavier fluid than in a lighter one, and therefore it weighs 
more in a lighter fluid than in a heavier one, for instance, 
more m air than in water. 

The foregoing principles laid down by Newton are 
universally admitted as correct, with the exception of the 
numerical proportions of the weight of bodies at different 
parts of the earth’s surface , for it is important to observe 
that Newton founded his calculation of the earth’s elhp- 
ticity on the hypothesis of its being homogeneous, which 
is not the case , and hence he makes the equatorial dia- 
meter greater than the polar axis, a> 230 is to 229. But 
from the numerous experiments since made with the 
pendulum .it different parts of the earth, it has been found 
that the earth is not homogeneous, or composed of con- 
centric strata of equal density, and that the eUipticity is 
not so great as Newton supposed. 

The method of measuring the intensity of gravity on 
different parts of the terrestrial spheroid, by means of the 
seconds pendulum, is said to be due to Borda, as origiiu 
ally described in a Memoir inserted in vol 111. of the 
Base dii Sysiime MHrtqne. From the results «f Borda’s 
experiments, made towards the close of the last century, 
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Laplace computed the ellipticity of the earth to be 
but later experiments and computations of other men of 
science concur in making it nearly 
In the Philosophical Transactions of the Royal Society 
for 1818, Capt. Kater has stated the results of bis pendu- 
lum experiments in Lond in, and determined the length 
of the pendulum vibrating seconds, or comple mg one 
vibration in gsdnir P‘“‘t ® mean solar day, when 

measured m a vacuum at the mean level of the_ sea and 
at a temperature of 62° Fahr, to be 39 13842 inches of 
the Standard yard, which was legalised m 1824 as the 
Parliamentary Standard of length, The latitude of his 
place of observation in London was 51” 31' 4' N. He 
subsequently made a slight correction in this determina- 
tion, making the length of the seconds pendulum to be 
39‘i3929 inches, as shown m Phil. Trans. 1819, and this 
length, or rather 39 1393 inches, was declared to be the 
true length in the Standards Act of 1824 

It was, however, discovered by Bessel that the correc- 
tion which had ordinarily been app'icd, and was applied 
by Kater, for reducing the vibrations of a pendulum, as 
obS'TVed in ord nary air, to vibrations in a vacuum, ought 
to be greatly incieascd. The experiments were conse- 
quently repeated by Capt (now Sir Edward) Sabmc, with 
special reference to the form of pendulum usually em- 
ployed in England. In Phil Trans. 1821, Sir Edward 
Sabme has shown as the lesults of his exptnments on 
the at celcration of the pendulum in different latitudes, 
that the mean diminution of the force of gravity from ihe 
pole to the equator was o'oa55i38, in other words, that a 
weight of too lbs, at the equator would be less by o 551381b. 
at the pole, whilst the resulting mean ellipiicity of 
the earth deduced from his pendulum observ,itions, was 


31^6' 


Sir Edward Sabine has also shown as the result 


of his experiments on the length of the seconds pendulum 
in Greenwich Observatory, that its length vibrating 86,400 
seconds in the 24 houis, at the teniperaiuic of 62" F, and 
in a vacuum, was found to be 39 13734 inches. 

In his paper on the Yard, the Pendulum, and the 
Metre, Sir J Herschel has observed that the true measure 
of the earth’s attraction (independent of centrifugal force 
arising from its rotation), is best to be derived from an 
ideal seconds-pendulum supposed to vibrate at the extre- 
mity of the earth’s polar axis , and that the mean length 
of the polar or of the equatorial pendulum must be de- 
rived fiom the general result of observations of the lines 
of oscillation of one and the same invariable pendulum 
at a multitude of geographical stations la all accessible 
latitudes in both hemispheres , but that no two combi- 
nations agree in giving the same precise length, in conse- 
quence of the local deviations of the intensity of gravity, 
due to the nature of the soil or crust of the earth, and the 
configuration of the ground immediately beneath and 
around the places of observation. And further, that since 
the pendulum cannot be observed at sea, the whole sea- 
covered surface of the globe is of necessity excluded from 
furnishing its quota of observations to the final or mean 
conclusion. Water being on the average not more than 
one-third the weight of an equal bulk of land, such as 
the earth surface consists of, and only of the mean 
density of the globe, the force of gravity at the surface 
of the sea is less than at the sea-level on land by the 
attractive force of as much material taken at twice the 
specific eraviiy of water (or at ^ that of the globe), 
as would be required to raise the bottom to the surface. 

With regard to the determination of the earth’s ellip- 
ticity, as shown by actual measurements of the dimen- 
sions of our globe, and the relative length of the equatonal 
diameter ana the polar axis of the earth, the most recent 
determination is that by Mmor Clarke, as stated In his 
“ Comparison of Sundards of Length,” published in 1866. 
' This memoir has been declared by Sir J. F. M. Herschel, 
to be the most complete and comprehensive discussion yet 


received on the subject of the earth’s figure, and to be 
held as the ultimatum of what scientific calculation is as 
yet enabled to exhibit as to Us true dimensions and 
form 

Mijor Clarke’s results were computed, not from 
pendulum experiments, but from the combination of all 
the separate measurements of arcs of meridians in Peru, 
France, Prussia, Russia, Cape of Good Hope, India, and 
in the United Kingdom. They are as follows — 



In computing these equivalenls. Major Clarice takes 
the metre at the temperature of 32° F. from his own 
measurements 10 be equal to i 093623 1 1 yard at 62", that 
IS to say to 3‘28o86933 )t , or to 39 37043196 in , instead 
of the more generally received determination by Capt. 
Kater of 39 37079 m- The metric length according to 
both these equivalents is here given. 

From the determination of the earth’s dimensions, it 
may be easily computed, that the earth’s ellipticity in 
the longitude of Pans, is jjg, whilst its mean ellipticity 
m all longitudes is jjg 

Hence also the mean length of n degree of latitude m 
the longitude of Paris is ft ^ 

69051111168 The mean diameter of the earth is 41,800,173 
ft, or 7216S miles, and us mean circumference 23,871 
metres 

Thus not only each longitudinal mciidian, but also the 
equator is slightly elliptical. 

Sir H James has shown in his preface to Major 
Clarke’s paper that the longest meiidian mis" 34' east 
longitude, nearly corresponds to the meridian m the 
eastern hemisphere which passes over the greatest 
quantity of land , and m the western hemispherfe to that 
which p isses over the greatest quantity of water, as it 
passes through the centre of the Pacific Ocean The 
shortest meridian m 105" 34' east longitude nearly 
corresponds to that which passes over the greatest 
quantity of land in Asia ; and m the western hemisphere, 
and that which passes over the greatest quantity of land 
of North and South America. 

The connection here shown to exist between the de- 
finition of weight and the measurement of the dimensions 
of our globe, leads naturally to the definition of the 
second pnncipal head of the subject, vu. of measure. 

Measure is generally understood to mean Ihe determi- 
nations of a body with relation to a fixed standard unit, or 
the measure of extension , and U is m this sense that it 
will now be taken in discussing the “ science of measuring." 
The measure of extension comprehends 

The measure of length, or linear extension , 

The measure of surtact, or square measure , 

The measure of volume, or solid or cubic measure j 

The measure of capacity, or the cubical qu.antity con- 
tained in any vessel for measunng dry goods, 
liquids, or adriform fluids. 

All these measures of extension are based upon one 
fixed standard unit of length , and as all measures of 
length vary according to their temperature from expan- 
sion or contracfian, the length of the standard must be 
fixed at a normal temperature. 
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Strictly speaking, measure includes weight, which is the 
measure of the gravitation of bodies towards the centre 
of gravity And measures of capacity also are almost uni- 
versally derived, not from their cubical dimensions, but 
from the weight of pure water contained in them under 
determinate conditions as to temperatuie and atmospheric 
pressure. 

The measure of temperature is based upon the observed 
rate of linear expansion by heat of a body selected 
for this purpose, generally mercury, taking as constant 
units the temperature of melting snow or ice, and of 
water boiling under determinate atmospheric pressure. 

In defining measure, it should be added that it is also 
applied to the measure, or (as it is termed) adnuasitre— 
ment of the tonnage of ships, being a determination of 
the weight a ship is capable of carrying, with relation to 
its measure of cubic capacity , to value in relation to 
a monetary unit , to tune and duration in relation to the 
unit of a mean solar day or a second, its 86, yooth part ; 
to vcloeity, by combining the measure of extension with 
that of time or duration , to mechanical work, the unit of 
which IS a horse power, as it is commonly termed, or more 
properly the power of raising 33,000 lbs one foot m 
one minute, thus combining the measures of linear 
extension, weight, and time , to angles, the unit being a 
degree or the 360th pait of a circle described from the 
point of junction of the two straight diverging lines 
forming the angle , Sd-. &.c It is not, however, proposed 
here to refer further to these measures or to the scientific 
questions connected with them. 

The measure of volume, or bulk of a body, as compared 
with that of another body differing in volume but equal 
m wtight, IS shown by its density, and is also expressed 
in terms of a fixed standard unit The densities 
of bodies .ire jn the direct ratios of their masses, or 
quantity of matter, and tn the inverse ratios of then 
volume 

1 he density of a body is defined to be the mass con- 
tained in a unit of volume, when referred to a uniform 
standard I lie specific density is to be distinguished from 
Its specific gidvity, which shows Us weight in relation to 
Us volume, also when referred to a uniform standard. 
The specific gravity of a body is defined to be the 
wci^n / of a unit of Us volume 

The specilic grwity of .a body is ihe quotient of its 
density when divided by the density of that substance 
which is considered as unity Pure w.iter is generally 
adopted as sue h unity But since both these densities 
vary with the temporatme bec.iusc the s.imc invariable 
quantity of matter whicli the body contains is always 
distributed o\ tr its whole volume, and this is vai table with 
the temperature , so that, generally speaking (with some 
exceptions, pine water, for instance, at certain tempe- 
ratures), the body, at a higher temperature, has less den- 
sity than atalouei tcmpeiaruie— we must fix a certain 
temperature at which the body, as well as the water, must 
be lonsidcied U is not nccessaiy that this fixed tem- 
perature should be the same for the body and the water, 
its choice foi both being quite arbitrary 

I* or bodies the most conv enient stand<ard temperature 
for expressing then density seems to be that of one of tlie 
fixed points of the thermometer , and the temperature of 
melting ice or snow (32” F, or o' C) is generally 
adopted I' or pure water, there is a maximum of density 
which occuis at nearly 39' F. or 4" C , and this maximum 
density of jiure water 13 generally adopted as the unit of 
density 

The sign A prefixed to the symbol of any weight, with 
its ntiinerical value following, denotes the ratio of the 
density of the weight at the temperature of inelung snow 
to the maximum density of pure water. 

The relation of the bulk or volume of a body to its 
weight IS expressed both by its density and its specific 
gravity, these terms being often used ladiscrunioately. 


But the former tenn is more strictly applicable to solid 
bodies, and the latter to liquids and gases, • 

To ascertain the density of a body, it is requisite that 
Its volume should be determined, as the density cannot 
be directly found The actual volume may be deter- 
mined — 

I. Either by cubic measurement, when the form of the 
body admits of this measurement being actually made ; 
but this occurs but rarely. 

a Or by ascertaining its specific gravity, from de- 
termining the difference of its weight when weighed in 
air and in water This is the readiest and most accurate 
mode of determining both its volume and its density, but 
the immersion of a body in w.ater is not always prac- 
ticable, or It may be injurious to the body under expe- 
riment. H. W. Chisholm 

(To be tOHtmued') 

NOTES 

At the Meeting of the Pans Academy ol Sciences, M. Fer» 
ilmand dc Leaseps was elected an “ Academicicn libre ” in the 
place of M de Verneuil, deceased M do Lcsseps obtamei 33 
votes, M. Breguet, 24, MM. du Moncel, Jacquemni, and Sedillot 
I each M de laisscps tlius obtauied 2 votes beyond the abso- 
lute majority required to render an election valid, and was 
therefore declared elected The number voting, 60, was large. 

The forty-first Annual Meeting of the British Medical Asso- 
cmtion will be held m King’s College, London, on Tuesday, 
Wednesday, Thursday, and hnday, August 5th, 6tb, 7lh, and 
8th The President-elect is Sir William Fergusson, Bart, 
F R b The follouing arc the six sections into which the meet- 
ing will be divided, and m each section a very large number of 
papers is already entered to be read — Section A, Medicine , 
B, .Surgery, C, Obsletiic Medicine, 1), Public Medicine, E, 
Psychology , F, Physiology The sections will meet in rooms 
of the C ollcgt .•ippropriatcd for the purpose, and the Annual 
Museum of objects of intcreat in connection with medicine, sm- 
giry, and then allied sciences ivill be arranged in the Library of 
the College The Pieinlent's address will be delivered at 3 P M. 
on Aiigu.t 5, and m the evening the Lord Mayor will hold a re- 
ception at the MariMoii House The following public addresses 
will be doUveri d — On August 6, an address on Medicine, by Prof 
It A Paikcs, Nf D , I'.K b , on August 7, anaddress on Surgery, 
by 1‘iof John Wood, F R b. , and on August 8, an address on 
1‘hysiology, by Prof Burdon Sanderson, F.R S The President 
.xml Council of the Royal College of Surgeons holil a reception 
on the evening of August 6, and several excursions have been 
arranged to take jilace duiing the meeting Altogether, to judge 
from the programme, the meeting promises to be a very success- 
lul one 

Tub Royal Aich.eological Institute commenced its annual 
session at Exeter, on Tuesday, when the Mayor and Cor- 
jioration held a reception at noon. The President, the Earl of 
Hevon, thereafter delivered his inaugural address on the advan- 
tages of the study of Archicology, and in the afternoon an 
excursion took place to Kougemont Castle. In the evening, 
again, the Mayoi held a reception in the Albert Mueeum. The 
Sectional Meetings commenced yesterday, and several interesting 
excursions have been arranged The Sections are, Antiquities, 
Architecture, and History. One of the most attractive accom- 
paniments of the Exeter meeting is the formation of a temporary 
Museum and Portrait tiallery. 

The French Association for the Advancement of Sdence 
commences its second session at Lyons on August ai, the con 
cliidmg meetmg to be held on August 28. As was the case a* 
Bordeaux, there will be General Meetmgs, Meetings of Sec- 
tions or Grotqjs, Scientific Excursions, and Pubhe Lectures. A 
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lAlje number of papers has already been entered to be read at 
the Sectional Meetings, by well known scientific men, and 
several interesting excursions have been planned, including one 
to the famous pre-historic station at Solutr# So far, this year’s 
meeting of the Association promises to be very successful Im- 
mediately after the session of the Association is concluded, the 
Geological Society of France holds its annual meeting at Roanne 

Da. Copper r, of Breslau, the leteran writer on the '■ubject of 
fossil plants, IS desirous of disposing of his immense collection, 
in securing which he has spent more than thirty ycais, and made 
it perhaps the finest in the world, embiacing, as it does, type 
specimens of 94 diffeient works and 400 minor essays, repre- 
sented on about 1,000 plates The number of specimens exceeds 
11,000, and includes SigiUaria from sixteen to twenty feet in 
length, and other specimens of eciual magnitude. There are also 
200 specimens of different kinds of amber with their inclosed 
plants, and also a senes of diamonds, with various objects 
included in them In addition to the fossil objects thcie is also 
a very large collection of recent plants, which serves to illustrate 
the first-mentioned senes, such as palms, tree-ferns, cycades, 
bamboo, alga, sections of wood, fruits, seeds, &c Numerous 
original drawings also accompany the collection, which add 
much to Its Value 

Mr Smith gives some very interesting details m the 
Teiegtaph of his excavations at Nimrod Wc think, however, 
the mam result of his expediliun is to show the necessity of a 
more thorough and longer continued exploration of the riiius of 
Assyria than Mr Smith has been able to give , and the sooner 
such an exploration is undcitaken, the more fruitful arc the 
results likely to be 

The .Viw \oiK /ft raftf of the 1 7th inst publishes a letter from 
Dr. Peterman 11, theemnientCjennangeographer, to Dr Strasnecky, 
the Secretary of the Amoncan Geographical Society In it he 
says , — As at the dejiarturc of the expedition much stress was 
hud on Its prospect of reaching the North Pole, the public at 
large, which has no idea of the difliculties surrounding the solu- 
tion of geographical problems, might look upon it as a complete 
failure It should not be made a reproach to Captain I lull that 

beheld out such a prospect, for without it be would not probably 
have obtained either ship or money, or any other suppuit 
Placed in a similar condition, the sitne thing has happened to 
me and my friends in Germany, and it will always remiin thus 
as long as the civilised Goiernmeiits of the world devote their 
millions prinupally to the increase of their armies, and the 
scientific objects only figure m the Budget for the crumbs, and 
ailongaspeoi lc who are willing to add to the little kiiowleilge' 
we have of oui ow n earth have to go begging for small contribu- 
tions. To me the geogr.iidncal usulis of the expedition appear 
of an extraordinary value At my rate they are the highest that 
any vessel among the numerous expeditions of all nuions to the 
North and .South Poles liave ever accomplished for many 
centuries 1 shall sjieak of ihe subject at greater length m my 
next Arctic report (No. 80). 

At the commencement of 1874, says the Dcuisdie ZntuHR, 
one or two ships of the German navy are to be sent on a scien- 
tific mission to observe the transit of Venus These vessels will 
have to submit their observations, which are Ui lie extended to 
ocean currents and tides, to the hydrographic office of the 
German Admiralty 

The first three numbe.s ol a work on indigenous and exotic 
^pidopteia have been issued by Mr Hermann Strccker, of 

Reading, Pennsylvania, U.S the obje-ct of the author bemg'ptui- 
cipally to bring to the cognizance of the public the many nesv 
spedeaftom all parts of Uie world embraced m his very exten- 
rive cabinet. While the preference wiU be given to those from 


North America, he, unlike Mr. William H Kdwards, includes 
some species from other countries. The illustrations, which 
occupy one plate for each number, are 'all drawn, printed, and 
coloured by Mr. Strecker himself in the intervals of his daily 
labours, and the whole work is extremely creditable to him 
The work is in quarto, and it is proposed to publish one number 
every two months, each with a single plate, crowded as fully as 
possible with figures The enterprise is well worthy of commen- 
dation, and persons desirous of obtaining the work can do so 
by addressing Mr Strecker, as above. A few copies only are 
pnnttd, and the drawings then erased to make way for a new 
set 


Proi Mi.ek announces the existence of primordial species 
among the fossils collected by Dr Hayden, in 1872, from neat 
Gallatin City, Montana, U .S —a very important geological fact 
He has also found carboniferous fossils m various localities. Some 
of these are from the “ divide ” between Ross’s Fork and Lin- 
coln Valky, Montana, embracing many of the same species as 
occur in the noted Spurgeii Hill locality, in Indiana, of the age 
of the St I ouis limestone. 


I At noon of July 8 Prof Agrssu formally opened the Anderson 
School III Natural History on Penikese Island, thus bunging to 
a practical beginning the great idea of a summer school of natural 
science as first suggested by Prof .Shaler Our readers are suf- 
ficicntly lamillar with the details of the circumstances which led 
to the establishment of this magnificent educational enterprise — 
first, the donation by Mr John Anderson, of New Votk, of 
Pemkese Island, one of the Elizabeth giouji, situated at the 
entrance of Buataid’s Bay, and valued at 100,000 dollars , then 
his endowment of it m the sum of 50,000 dollars to meet the 
^ current expenses ; and jsubscquently the presentation to the 
I professor by Mr Galloupe, of jSwampscat, pf a yacht worth 
20,000 dollars, for use m deep sea dredgingx and other explora- 
^ tions m connection with the school In a circular Prof Agassiz 
! gives notice to the public that the island affords no accommoda. 
Hon to strangers, and that no guests can be received except- 
ing those who have been accepted as members of the school. 
The limit of fifty has long since been made up, one third of 
them being ladies, while more than a hundred have been rejected 
in conseijiicnce of the limitation A caterer hac been engaged, 
who will piovide for the table, and keep the rooms in order 
There is to be no charge whatever for tuuion, and as the dormi- 
tories hau been built ,U the expense of the fund, no rent will he 
charged Uyond a percentage of the value of the bed-room fui- 
mture Tlic board is to be charged at cost. .Should any persons 
desire to make collections of specimens to carry away with them, 
cans and Jcohol will be furnished at cost to those who are not 
already piovided. 


Thi RussUn astronomers have decided upon occupying 
twenty four stations on the important occasion of observing the 
Transit of Venus. It is found that the weather wJJ. probably he 
highly favourable to astronomical observation at all the staHons 
in Sibeiia and on the Pacific coast, as there is an average of only 
three cloudy days m the month of December in these jiarts of the 
Russirn jiossessions The extreme cold of November is well 
regarded as an almost insuperable hinderatice to the projiosed 
work The following very complete outfit has bun ordered 
for use on this occasion, viz , tliree heh.mielers and thiee pliolo- 
hehographs, for use in measuring the position of the pl.inet on 
Its passage across the sun’s disc , ten eriuatorials, for observing 
the apparent contacts of the limbs .'of the planet and sun l.y Ihe 
use of the spectroscopic method, and for the deteroiinnt'on of 
the same moments by observations with the filar micrometer , 
ten telescopes, for simply observing the instant of each contact ; 
and besides these, there « for each station a complete outfit of 
clocks, duronotneters^ and instrummits for deteimuitng the local 
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time. The obrntrers ue all to practlu berorehand at the Im> 
penal Central Obwrvatory at Pultovro. The geographical posi- 
tions of those stations at which the observations reault success- 
fully will be afterwards determined by a special geographical 
expedition by the Russian navy To perfect this porthm of the 
work, a line of telegraph will be built through Slbena to 
Nicolaevsk. 

We have received the programme for Session 1873-7401 the 
University of Durham College of Physical Science, at New- 
castle-on- Tyne. It contains ample information at to the 
amount and kind of instruction to be obtained at the Newcastle 
College, and full details as to the arrangements, fees, examina- 
tions, exhibitions, and scholarships Tnere arc three exhihi- 
tlons of IJ/ each to be anarded after examination in October, 
one scholarship, the T Y. Hall scholarship, of 30/, yearly 
value, tenable for three years, and two scholarships oflered by 
Mr. Hugh Taylor, consisting of the expense for maintenance and 
education at the Newcastle College, for Iwj years- those last 
are for sons of overmen, deputies, or pitmen, who are engsgeil 
in coal mines in the counties of Northumberland or Durham, 
end are between sixteen and eighteen years of age So far as 
it goes, the Newcastle College seems to furnish a thorough 
training in scientific knowledge and method. 

We have received from Mr F. Abbott a paper read before 
the Royal Society of Tasmania, giving the result of his recent 
observations at the Private Observatory, Hobart Town, 
Tasmania, of 1) Argus. He thus summarises the results 
of his most recent observations. In the eye draft of the 
object ij Argus, Feb 1873, the principal stars appear to have 
retained their relative position as shown in the drawing of last 
year. The dark spacei are extending and becoming more un- 
defined, gradually fiiling up with small stars, fully halt as many 
again as shown m last .year’s drawing , the whole field of the 
telescope when directed to v is studded with surs from the 7th 
to the 1 2th magnitude, too numerous to count I have on the 
present occasion omitted to make a drawing of the object, as in all 
probability before long photography will be applied both to this 
and other portions of the dense Nebula between it and « Crucis— 
a thing much required 

A SfACNlFlCPNT work, in the shape of a Photographic 
Album of tthnology {“ Anlhrop.Jogisch-ElIinologisches Al- 
bum”), from the collections of the Berlin Anthropological 
S Kiely, IS about to be published 111 parts, by Wiegandt and 
Hempel, of Berlin, the photographs by C Daramann, of Ham- 
burg Each part will contain five leaves 48 centimetres In 
length by 6+ ccntimelres m breadth, each part m a separate 
portfolio. The contents will be arranged in tablet contammg 
from ten to twenty photographs each, and the price’of each part 
is twelve thalers. The first part contains two tables Ulusttative 
of the East Coast of Africa, and three tables for Asia, lUus- 
traling Eastern Siberia, Japan, Siam, &c. Appended to each 
portrait is a brief description indicaiing the country, particular 
district, sex, and age of the original. The immense value of 
fuch a work to cthnologuts is evident 

F KOM the “Report of the Uaiicbffe Observer to the Board of 
Tiuvtees,” we -ee that a considerable amount of regular obser- 
vatory work has been done during the past year, and that the 
establishment is in good condition 

In a letter to the Btthsh Medical yeurttai, Mr J. C. Galton 
refers to a specimen of a human heart m which the “ modentor 
band ” recently found by Prof Rolleston in the Cassowary, and 
long known to be well developed in Ruminanis as a strong 
fibrous cord, tunning in the right ventricle between its outer 
wall and the septum, is well developed as a thick muscular band. 
But he remarks (hat from it “ some of the chord® tendinese of the 


tricuspid valve take origin.” Prof. Rolleston also coiwders fihat 
one at least of the column® camea in man, which are unat- 
tached in the middle of their course, and are in connection with 
the mnsculi papidares of the tricuspid valve, is homologous with 
it. In the Ruminant, however, the band is quite free and of 
fibrous structure, and is apparently a much more specialised 
develapment than the uncertain muscular cords found la the 
human heart 


The report of work contained in the “ Proceedings of the 
Liverpool Naturalist’s Field Club for the year 1872-3,” appears 
to us, on the whole, gratifying. The Society made nine field 
excursions during last summer, and, coniidering the unsettled 
state of the weather, these were Well attended. The working 
members of the Society, during these excursions, devote them- 
selves mainly to botanical collecting, though the majority of 
those who make up the parties spend their time in visiting placet 
of aniiquarian and historical interest. Prises are given for bo- 
tanical collections, and we. are afraid the Society do not take 
the precaution of urging upon collectors the danger of extip. 
pating the rare plants of the districts visited m their eagerness to 
make up prize-taking collections. Several evening meetings 
were held during last winter, at the first of which Mr Fishei 
gave a risuml of the Botanical gains of the Society during the 
excursions. The following valuable papers were also read at 
these meetings — “On the Respiration and Germination of 
Plants,” by Dr Carter; “Corals and Coral Islands,” by the 
Rev. H. H. lliggins, President , “ On the Intimate Relations 
between the Animal and Vegetable Kingdoms,” by Mr. 
Chantrell , “ On the Sap of Plants, the Physical Causes of 
IIS Ascent, and its Composition,” by Mr. Davies. We have 
also received an •' Appendix to the Flora of Liverpool,” con- 
tainmg a comklerabli. number of additions to that valuable 
work, which we noticed on us appearance about a year ago. 

It is said thjit the scheme which has been on foot for some 
time past, having for its object the closet connection of St 
Andrew’s University with the neighbouring town of Dundee, 
by the es-ablishment of an affiliated college there, on the same 
principle as the Scence College at Newcastle is connected with 
the University of Durham, has fallen through, several of the 
St Andicw’s professors being of opinion that if this arrange- 
ment were entered into it would ultimately end m the University 
being transferred across the Tay. 


The first four parts of an " Illustrated International Review 
of the Universal Exhibition of Vienna, 1873,” have come to 
hand. It is a handsome and welUillustrated folio, printed in 
♦French, German, and English, and promises to be an “abso- 
lutely complete encyclopxdia of the Vienna Exhibition of 1873, 
at once descriptive, artistic, scientific, anecdotic, and biogra- 
phical.” If the prospectus is faithfully carried out, the work 


will be very valuable both m a scientific and 
of view. 


industrial point 


Advices to the 12th of June, dated Denver, U S., make men- 
tion of satisfactory jirogress in the explorations conducted by 
Professor Hayden and his parties One of the divisions of the 
survey a- that time was es ablished near Central City, in 
charge of Mr Jackson, and consisted of Mr. Coulter as botanist, 
Mr. Carp nter as naturaiut, and Mr Cole as ass.stani natu- 
ralist Tiiey bad already obtained a lar^e collection of plants 
nnd aoological objects, having spent two weeks high up m the 
mountains Mr Jackson had made about fifty negatives of the 
higher peaks, principally in the vicinity of Long's Peak, They 
expected to proceed shonly to the “ Garden of the Gods." Mr, 
Gaidner has been occupied m establishing his base line of trlan- 
gulaiion. He has already erected three signal monumente thirty 
feet high, and twelve miles apart, all of which can be semi from 
the main range of mountains. One party is at work on Long'* 
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PMtk, ta dikree of Mr Marvin, accompanied bjr Mr. Gardner, 1 It reema to me that the aolution of the problem) >*hich form 


and another nnder Mr. Gannett, accompanied by Dr. Peale, at 
geologiit, and Mr. Batty as naturalist According to the Denvtr 
Ntws, the cattle, finding these constructions extremely con- 
renient places for scratching, and thinking them apparently 
erected for their accommodation, have at once commenced 
appropriating them to that purpose, and evidently with great 
satisfaction, as it is said that they concentrate in their vicinity for 
miles around. 

Annalen des Physikalischen Centralobiervatoriums ” it the 
German title of the record f<r 1871 of the work done at the 
great Physical Observatory of St Petersburg It is a very thick 
quarto in Russian and German, and contains full and well- 
arranged me eorological statistics for fifty-five Russian towns for 
the year 1871. 

The fallowing are the principal additions to the Brighton 
Aquarium during the past week .—to Thomback Rays {/iam 
(lavata), l Large Tope {Ga/eus fants), t Large Smooth Hound 
(Mustflusiulgarts) 3 Th'ee-biarded R'wkling (Motella Irtctrrala), 
1,000 Sticklebacks (G<ufrvor/r«r sftnosus), l fine group of Ac- 
Hmloha dumthta (orange variety) ; a Smooth Hound {AfusUlut 
vulgans) gave birth to seven young ones, which died imme- 
diateiy, or were born dead 

The additions to the Zoological Society's Gardens during the 
past week include two Mange’s Dasyures (Daiyurut maui'ot) 
from Australia, presented by Mr. George Heath, a Tytlers 
Paradoxure (Poradoxunts tyllm) from the Andaman Islands, 
presented by Mr. J S. Campbell , a Bactrian Camel {Catnelus 
iachioHUS ) firm Asia ; a Gibbon (HylobaUt sp. ?) , a Crowned 
Eagle {Sptiantut coronatus) from Senegal , three Blue crowned 
hanging Psriaketts {Lortculut galgulus) from Malacca , an 
Egyptian Fox {Cants nt/a/icus) , an Egyptian Vulture (Mir/drwi 
ftrmopteras), purchased ; an Ocelot (Ftlts pardatu) from 
America , a Hobby {Hypoirtarchis subbutto) from this country, 
and four red-billed Tree Ducks {Dendrocygna autumnalts) from 
Amenca, deposited. 


ON THE TEMPERATURE AT WHICH BAC- 
TERIA, VIBRIOSES, AND THEIR SUPPOSED 
GERMS ARE KILLED* 

V^HILST a heat of 140“ F. (60° C ) appears tobedestruc- 
''' live to Bacteria, Vibritmcs, end iheir supposed germs in 
a neutral saline solution, a heat of 149* or of 138* F is often 
necessary to prevent the occurrence ot putrefaction in the inocu- 
lated fluids when specimens of orgai ic infusions are employed 
What is the reason of this difference ? Is it owing to the fact 
that living organisms are enabled to withstand the destructive in- 
fluence of heat better in such fluids than when immersed in neu- 
tral saline solutions? At first sight it might seem that thu was 
the conclusion to be drawn, We must not, however, rest satis- 
fied with mere superficial considerations. 

The probitm IS an in'eresting one; yet it should be clearly 
understood that its solutiun, whatever it may be, cannot m the 
least afirct the validity of the conclusion arrived at in my last 
paper, vis , that living matter is certainly capable of arising d* 
now. We were enabled to arnve at the conclusion above men- 
tioned regarding Archebiosis by starting with the undoubted 
iact that a heat of 158° F. reduces to a state of potentul death 
aU the Bacteria, Vibnanes, and their supposed germs which an 
Organic infusion may contain. The inquiry upon which 1 now 
propose to enter, tbrnrfore, touching the degree of heat bdirw 
Ms point which may suffice to kill sach organisms and their sup- 
posed germs in an organic infusion, and touching the cau-e of the 
delayed putrefaction apt to take place in inoculated organic infu- 
sions which have been heated to temperatures above 140" and 
below 138° F., IS one lying altogether ouuide ihe chain'of fact 
and inference by wMcb the occurrence of Archebiosis is proved. 

the SlajrT ? R-S 1 rwu* h«*>" 


the subject of the present cimmunication can only be safely 
attempted by keeping constantly before onr minds two mam con- 
siderations 1— 

Thus, m the experiments whose results it is now our object 
to endeavour to explain, the fluids have been inoculated with a 
compound consisting partly (al of living units, and partly (ti) of 
a dr.>p of a solution of organic matter in a state of molecular 
change , so that in many cases where putrefaction has been 
initiated after the inoculating compound has been heated lo cer- 
tain temjieratures, there is the possibility that this process of 
putrefaction may have been induced (in spite of the death of the 
organisms and their germs) owing to the influence of b, the dis- 
solved organic matter of the inoculating compound , that is to 
say, the heat to which the mixture has been exposed may have 
been adequate to kill ail the living units entering into ihs modu- 
lating compound, although it may not have been sufficient to 
prevent its not-living organic matter acting as a ferment upon the 
infusion 

And there are, I think, the very best reasons for concluding 
that m all the cases in which turbidity has occurred after the 
organic mixtures have been subjected to a heat of 140“ F (60° 
C ) and upwards, this turbidity has been due, not to the survival 
of ihe living units, but ra'her to the fact that the mere dead or- 
ganic matter of the inoculating compound has acted upon the 
more unstable organic infusions in a way which it was not able to 
do upon the boiled saline fluids. 

The reasons upon which these conclusions are based are the 

I. Because the turbidity which has occurred in inoculated 
oiganic infusions that have been subjected to a temperature of 
Mo" 1' has always manifested itself appreciably later, and ad- 
vanced much more slowly than in similar mixtures which had 
not been heated above 131" F , whil-t it has commenced even 
later, and progressed still more slowly, when occurring in mix- 
tures previously heated to 149* F, Such facts might be 
accounted for by the suppisiimn that exposure in then: organic 
fluid' to the slightly higher temperature suffices to retard ihe 
rate of j^iowth and multiplication of the living unita of the 
inoculating compound, although the facts are equally explicable 
upon the supposition that the later and less energetic putre- 
faciions are due to the sole influence of the mere organic matter 
of ibe inocalating compound. 

t So far as the evidence embodied in the Tables goes, it 
tends to show that the mure unstable different specimens of 
similar infusions are (that is, the stronger they are), the more 
rapidly and frequently does late turbidity ensue, and the more 
this late turbidity approaches, both in time of onset and m rate 
of increase, to that which occurs when inoculated infusions are 
not heated to more than 131’ F. — when both living and non- 
living elements of the inoculating compound act conjointly as 
ferments. Such fac’s show quite cleaily that where the in- 
trinsic or predisposing causes of change are strong, there less 
potent exciting agencies are more readily capable of coming 
Into play , but they slitl do not enable us to decide whether the 
exciting cause of this delayed turbidity is in part the living 
element whose vitality and rate of reprwluetion has been 
lowered by the beat, or whether the effects aie wholly attn- 
butable to the mere organic matter of the uioculaung com- 
bo far, therefore, we have concomitant variations which are 
equally compatible with either hypothesis. But it wiU be 
f.iund that each of the three succeeding arguments speaks more 
and more plainW against the possibte influence ^01 the living 
element, and in favour of the action of the organic matter of the 
inoculating Compound, as an efficient exciting cause of the 
delayed putrefactions occurring in the cases in question 

3 As stated in my last communication,* when single drops of 
slightly turbid infusions of hay or turnip previously heated to 
140° F. are mounted and securely cemented ss microscopical 
specimens; no Inpreise of turbidity takes place, although drops 
of similar infusions heated only to 122° r. do notably increase 
in lurbidity (owing to the multiplication of Bacteria) when 
mounteil m a similar manner. Under such restrictive conditions 
u these, 10 fact, a drop of an inoculated and previously heated 
organic infusion, behaves in precisely the same manner as a drop 
of a similtrlv trtated ammonic-tartrate solution. In each case, 
when heated to 140’ F., turbidity does not occur, apparently 
because then no living iimis to multiply, and because in 
• See Natuss, wl to p sjs- 
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these mere thin films of fluid dead fements are as incapable of 
operating upon the organic fluids as they are upon the ammonic- 
tartrate solutions. 

4. Because, m the case of the inoculation of fluids which are 
not easily amenable to the influence of dead ferments, such as 
a solution containing nmmonic tartrate and sodic phosphate* this 
delayed turbidity does not occur at nil Such inoculated fluids 
become rapidly turbid when heated to 13 1“ F , though they 
remain clear after a brief exposure to a temperature of 140” F. 
When the living units in the inoculating compound are boiled, 
there is nothing left to induce turbidity m such solutions. The 
mere fact that these fluids do not undergo change when ex- 
posed to the air proves conclusively that they are very slightly 
amenable to the influence of the ordinary dead organic particles 
and fragments with which the atmosphere abounds The 
absence of dclaved turbidity m these fluids serves, therefore, to 
throw much light upon the cause of its occurrence in the organic 
infusions 

5 And, lastly, I can adduce crucial evidence supplied by the 
“ Method of Difference,” speaking with its accustomed clear- 
ness Two portions of the same hay- or tumip-mfusion can be 
inoculated m such a manner as to supply us with the information 
we require. In the one case we may employ a drop of a turbid 
ammomc-tartrate solution previously heated to 140" h., in which, 
therefore, the living units would certainly be kificil whilst m 
the other we may suid an unheated drop of the same turbid saline 
solution to the organic fluid, and then he.at this mixture also to 
the temperature of 140” I' The comparative hehaviour of these 
two inoculated fluids (plated, m the ordinaiy manner, in pre- 
viously boiled corked phials) should be capable of showing us 
whether the living elements of the inoculating compound were 
able to survive when heated in the organic infusion. If they did 
survive, the fluids inoculated in this manner ought to ttndergo 
putrefaction earlier and more rapidly than those inoculated with 
the drop of turbid fluid, m which we know that the Bactena, 
VibnoHis, and their supposed germs would have been reduced 
to a state of potential death. With the view of settlmg this 
question, therefore, the following experiments were made . — 



No experiments could speak more decisively. Those of senes 
B show that Murterta, l^ripites, and their supposed germs are 
either actually or potentially killed when heated to 140" F. in 
the neutral saline fluid, Which the experiments of senes A show 
s These expenmenU of aeries C, T>, and E were many time, reputed with 

••“'•.men. eX the .ame turiiip- oud hay-infusions, the specific *r« ' 

It jooS and that of the latter 1005 DiRerent — 

■■ “ "■ ”Mlutdy tsient^ 


irtio^of the tame infiition for the comparative expenment”o 


to be eminently favourable for their growth and reproductioiL 
Being certain, therefore, that the hving units are killed in the 
drops unth which the fluids of series C were inoculated (becauM 
they were drops of the same fluid ns was employed in series B), 
we may be equally certain that the turbidity and putrefaction 
which did ensue in the turmp-solutlons of scries C were due 
to the influence of the mere dead constituents of these drops of 
the turbid saline fluid , whilst, seeing that the behaviour of the 
fluids of senes D was precisely simiUr to those of series C, we 
have a perfect right to infer that this senes of fluids (D) was at 
devoid of living units as those of C are known to be — that is, 
that Baclerta, Vibnones, and their supposed germs arc lulled by 
the temperature of 140° F m organic fluids, just as they are in 
saline fluids, although, as shown by the experiments of senes E, 
they do not succumb to a heat of 131° F 

The evidence now m our possession shows, therefore, that 
whilst the temperature at which living ferments cease to be 
operative vanes within very narrow limits (I3I°-I40° F ), that 
which destroys the virtues 0/ non-living ferments varies withm 
much wider limits, and depends not only upon the amount of 
hc-at employed, but .also upon the nature of the piitrescible or 
feimenlable liquid to which such ferment is added, in conjunc- 
tion with the degree of heat and other conditions lo which 
the mixture is subsequently exposed * Here, therefore, we 
have evidence as to the cxisfence of a most important dif- 
feience between living and not living ferments, which has 
always been either unrecognised or more or less delibe- 
rately Ignored by M Ibastcur .and his followers t This difference 
IB, moreover, ilioioughly in accordance with the broad physico- 
chemical theory of fermentation which has been so ably ex- 
pounded by lUron Liebig and others, and the truth of which 
may now be regarded as definitely established According to 
this theory “living” matter, ns a ferment, would take rank 
merely as a chemicil comi>ound having a tolerably definite con- 
I stilution , and this, we might reasonably infer, would, like 
other chemical compounds, be endowed with definite properties, 
and amongst others that of being decomposed or radically 
altered by exposure to a certain amount of heat f.ooked at 
also from this essentially chemical point of view, it would be 
only reasonable to expect that the molecular movements of living 
ferments with a lowered vitality might not be more marked or 
energetic than those which many not living organic substances 
are apt to undergo , and this being the case, we might expect 
that there would often be a great practical difficulty m ascer- 
laming whether a ferment lickingmg to the arbitrary and artificial 
(though, m a sense, justihable and natural) category of “ living " 
things had or had not been 111 operatioa 

Dr Iksstian then refers to certain statements made by M, 
Pasteur, and afterwards classifies the various fermentable fluids 
under three mam divisions —I Self-fermenUble fluids. If. 
Fluids which will not ferment without the aid of unheated 
organic matter, either not-living or living , III, Fluids which 
will only ferment under the initiating influence of living m.'ittcr. 

Dr Bastian’s conclusions from these investigations are thus 

Thus it can now be proved, by evidence of a most unmis- 
takable nature, that the process of putrefaction which invariably 
occurs in previously boiled putrescible infusions contained m 
flasks with narrow but open necks is not commonly (is. perhaps, 
only very rarely) initiated by living germs or organisms derived 
from the aliuosphera , it can also be proved that putrefaction 
and the appearance of swarms of living organisms may occur 
in some boded fluids when they are simply exposed to air which 
has been filtered through a firm plug of cotton wool or thougli 
the narrow and bent neck of a flask, to air whose particles hav« 
been de-troyed by heat, or even m fluids hermetically sealed in 
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Auks (ram which all air has been expelled. The evidence m 
onr possession is therefore most complete on this part of the 
subject ! it shows beyond ail doubt, not only that putrefaetton 
may and does very fieijuently occur under conditions m which 
the advent of atmospheric particles, whether living or dead, is 
no longer possible, but also that living particles derivetl from 
the atmosphere can only be very rare and altogether exceptional 
initiators of the putrefaction which invariably occurs in pre- 
srkmsly boiled infusions exposed to the air 

Again, the evidence which we now possess with reference to 
the influence of heat upon /iaetena, nnd their sup- 

posed germs is no less decisive It has been unmistakably 
proved that such organisms and their imaginary germs arc either 
actually or potentially killed by a brief exposure to the tempera- 
ture of 140“ F. when 111 the moist state , and it had also liecn 
previously established that they are invariably killed by desicca- 
tion even at much lower temperatures * 

But if living germs do not come from the air to contaminate 
the previously boiled fluids, and if it is not possible for any of 
them to have escaped the destructive mflueiite of heat m the boil- 
ing fluid or on the walls of the vessel in which the fluid is con- 
tained, what can be the mode of origin of the swarms of living 
things which so rapidly and invariably appear in such infusions 
when contained In open flasks, and which so frequently appear 
when the infusions are coniamed m flasks whose necks areclosed 
against atmospheric particles of all kinds ’ They can only have 
arisen by the process which I have termed Archcbiosis. 

Conclusions 

If a previously boiled ammomc-tartrate solution remains free 
from licuhtui and Vitmonts when exposed to the air, it is because 
the air does not contain living organisms of this kind or their 
supposed germs, and because mere dead organic particles are 
not capable of initiating putrefaction in such a fluid 

Ana if ordinary organic iniusions previously boded and ex- 
posed to the air do rapidly putrefy, though of the same 

infusions when exposed only to filtered air remain pure, it is 
because such fluids are, in the absence of living units, quite 
amenable to the influence of the dead organic particles which the 
air so abundantly contains, although they are not self-ferment- 
able 

Whilst if other moic changeable fluids, after previous boding, 
when exposed to filtered air or cut off altogether from contact 
with air, do nevertheless undergo putrefaction or fermentation. 
It 1$ because these fluids are sdf-fermentable, and need neither 
living units nor dead 01 game particles to imtiate those putrefac- 
tive 01 fermentative changes which lead to the evolution of 
living organisms. 


hard on drying. — Prof. Rutherford labulates expenments jiroving 
that the retardation of the pulse m the rabbit, which lollows 
closure of the nostrils, depends on the obstniclion of the respi- 
ralnm, and not as Dra Brown-Sequard and Sanderson Mippucerl, 
on direct reflex action. Mr Dewar and Dr McKcndrick describe 
expenments on the Physiological Action of Light, an account ol 
which has already appeared in this journal — Mr Blake, of ban 
Francisco, hasa paper on theaction of the saltsofthe melalssodium, 
lithium, ceesium, &c , when introduced directly into the blood 
Mr A n Smec, in a paper on the physical nature of the 
coagulation of the blood, endeavours to prove that it coagulates 
m olredicnce to a purely physical laiy, namely, the power of 
soluble colloid matter to pcctimse, or spontaneously to coagu- 
late Mr Garrod, on the law which regulates the frequency of 
the pulse, proposes as a suhstitue for that given by Marey, the 
following — the heart re-commenccs to beat when the arterial 
tension has fallen an invariable proportion, this being the only 
possible'explanation of the facts that pulse rale varies with arte 
rial resistance nnd not with blood pressure He also gives a new 
theory of the source of nerve force — Dr Charles, Prof Cur/on, 
and Prof Drachmann, record peculiantii s m anthrupotomy, the 
first in the arterial system, the second in the muscular and ner- 
vous system, and the third in the muscular — There is an excel- 
lent and very careful review, by Mr Trotter, of the Rev .Samuel 
Haughton's “Principles of Animal Mechanics,’’ which will be 
very valuable to many physiologists, who here have the opjior- 
tumty of seeing the opinion of a mathematician, who is also a 
biologist, of a work which might by itself lead them to think 
that the physiogical b.asi3 for woik w.vs m a belli r position 
than It leallyis. 

Jlull.lin Aftnsuel la S.y/M . 1 ' ,/o r,n,s 
for June A great portion is devoted to the descrqition of 
the best modes of rearing silkworms and the more suitable 
kinds ol food for feeding them A paper is devoted to the 
Japaiie-c Mulberry {Moni\ )af>onua), winch is being intro- 
duced into France as producing a superior food for the silkworm 
— The cultivation of various kinds of beans nnd melons 
is ad\ o( ated by M llossm, and his paper might be read with 
adv.ant.agi m this country, where these vegetables are not suffi- 
ciently valued as an article of diet. Not only the acchm itisation 
j of u-ifiil, but the destruction of hurtful animals, plants, and in- 
sects, forms pait of the programme of the society, and we have 
therefore some remarks on insecticides and on the preservation of 
insccinorous birds — The American notes on pisciculture, on the 
grey wolf, and the conimerce of ( hicago are interesting A 
black monkey from Sumalra has just ai rived .it the Jardin 
d’Acclimatalion, hut it Ts not expected to live 


SCIENTIFIC SERIALS 
The June number of the Jaurtial of luatomv and Physiology 
contains several papers of special interest, as well as the excellent 
summaries by Profs 1 urner and Rutherford, of the progress of 
Anatomy and Physiology during the last six months Prof 
Turner describes, fi.r the first time, the Visceral Anatomy of 
the Greenland Shark {Eomar^m hoxalu) from two specimens 
caught neir the Bell Rock. The larger was 1 1 feet 8 inches long, 
and the other 8J (cel they were both females The most im- 
portant peculiarities of this fish, wherein it diflcis from other 
sharks are, that the bursa entuma is not developed , that there 
are two large duodenal cieca, one of which is closely adherent 
to the pyloric tube, as well as a true pancreas, corresponding 
with the similar condition found by Aisi»nAriiu in the Stur- 
geon ; and that there are no oviducts, so that the ova must be 
cjiacharged into the peritoneal cavity From these pecnhantics 
the author places Emiar^us m a family by itself, named by 
him lamargiJio —Prof Turner al«o, in a short paper on the so- 
called claw at the end of the tail of the lion, shows that no true 
claw exists, but that the tip of the tail is hairless, and becomes 
* Se« the expenments and conclinions of Pr BurUon Sanderson in Thir- 

futiiity gf some ohjortions which have beea from time to time raised by those 
who tiiou|;ht that EncUna, Vtbrtmtty and their germ^ might resist the dc- 
■ ! ot heat by adheston to the glasR above theTevel of the fluidi 
u) usetf, just as dntd and very thick-<oated seeds htve 
Pry hr.Mi would seem to be even more such or> 

inability to resist desiccation . if they become dry they ai 
— ure of 104® r . 1^"- * _i 

a tempetature of 


SOCIETIES AND ACADEMIES 

Lonbon 

Quekett Microscopical Club, July 25 -Dr Braithwaite, 
FI b , president, in the chair — This being the annual 
meeting, the report of the committee for the past year 
wis read, and testified to the continued prosjieiity of the 
club, winch now numbeis 570 members — The president 
delivered the annual address, m the course of which he 
noticed the progress of microscopical investigation in Botany 
and /oology during the past year — The ballot then took jilace 
for the election of officers Dr Braithwaite was re-elected pre- 
sident , Dr Matthews, Messis B T. Lowne, T W Burr, and 
C F White, vice-presidents ; and Messrs Bywater, Cnsp, 
Hades, Hind, Waller, and I’ C White, were elected to fill the 
six vacancies on the committee Mr J E Ingpen succeeded 
Mr. T C. White, who retires from the office of hon sec 
(owing to mcrease of his piofcssional duties), after four ye.ars of 
unremitting and valu.able service. 'I he proceedings terminated 
with the usual comitrrsazione 


Bfli.ium 

Royal Academy of Sciences, May i? — Ropoits were 
given in on the following papers —On the Superficial Pen .ion 
of Liquids considered ni reference toiertam mnveiiients ob-orveil 
on their surface, by M G Van der Menshrugghe, which it 
was resolved to print in the Ahmoo,\ — On the Osculatory 
Sphere, a note by M L ballel, which is punted in the Bulletin. 
—On the eUoric acetonitriles, by M L Hisschopinck, also 
pnnted in the SulletiH , — Essay on the slate of vegetation at the 
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epoch of the Heeirien Marti of Gelinden, by Conot G. do 
Saporta and Dr. A. F. Marion. It was resolved to print this 
paper with the plates m the Memones —The folloWlBg com* 
munications were made : — On frozen alcoholic dnnka,ctmed to 
very low temperatures, and on the cooling and freezing of prdi 
nary or sparkling wines, which will appear in the BiUttht for 
June — Third addition to the synopsis of the CaloptengliJes, by 
M. de Selys Longchamps H'S first list was published^ 1853, 
and additions in 1859 and 1869, the present long llt|ieontaina 
descriptions of many new species, as well as corrections of and 
additions to species already described. The author is indebted 
for the greater part of his material to Mr Macljichlan, 
PHIIAOELPIltA 

Academy of Natural Sciences, May 6 —Dr, Carson, 
vice-president, m the chair Double Flowers m rtpeHS. 

— Mr Thomas Meehan observed, that on teveral oAasions, 
during the few past years, it had been noticed among the 
vanaltottt in nature, that the tendency to produce double floners 
was, by no means, the special prerogative ol the florist to ori- 
ginate Many of our commonest wild fli wars, which no one 
would think of cultivating, had double forms in cultivation 
which were no doubt originally found wild. 1 hus we hail 
a double Kanunculus aens, R tulbosus, A. huarta, R 
refens, and some others There were, in plants, two meihods 
by which a double flower was produced. 1 he axis of a flower 
was simply a branch very much retarded m its development, and 
Mnerally there were, on this arrested branch, many nudes 
between the senes forming the calyx or corolla, and the regular 
stamens and carpels, which were entirely suppressed But when 
a doable flower was produced, sometimes these usually sup- 
pressed nodes would become developed, in which case there 
was a great increase m the number of petals, without any dis- 
turbance in the staminal characters But at other times there 
wac no d sturbance in the normal character of the axis. The 
stamens themselves merely became petaloid This was the ca-e 
in the £ftpea, recently found by Dr Darrach —Influence of 
Cohesion on Change of Characters in Orchtdea — Mr Meehan al-u 
said that in ihe early part of the winter he had exhibited some 
flow ers of Phams Tanktrvtllce, in w hich, by the mere cohesion of 
one of the dorsal petals with itie column, a flower ditfcnng very 
much from the general condition was the result Since that 
time Dr Maxwell T Masters, in the issue of the Gardtnet>s 
Chronule {or April 12th, notices the receipt of a Phams WaUuhti 
in which there had been produced three spurs and regular pecak, 
looking. Dr, M says, rather like those of a gladiolus than of on 
orchid. . 

May 13 —Dr Kuschenberger, president, m the chair. The 
following paper was presenteil for publication — “ Observations 
on Nests of Aayorms fitscus," by Thus G Gentry — Prof Cope 
exhibited and dcsciibed some extinct turtles from the Eocene 
strata of Wyoming 

May 20 — “Descriptions of new species of Orlhoptera, col- 
lected in Nevada, Utah, and Arizona, by the Expedi'ion under 
Lieut G M Whteler," by Cyrus Thomas — " Obsrrvaiioiis on 
the Habits of the Neuters of formica languinea," by T. G 
Gentry — Lxlxum li'ashxnpomanum — Mr Ihomas Meehan 

referred to a paper by Prol. Alplionso Wood, entitled a 
“Sketch of the Natural Order of Liliacea:,” of the Pacific 
", published In the volume of the Pioceedingt for 1868, in 


some other metak, by Father A. SecchL The author had fidled 
when examining the iron spectrum riven by a battery of fifty 
cells, to observe the line 1474IC, and he gave, m the present 
paper, an account of a further search for it. The same battery 
power, with new acids, was used ; various samples of ire-n were 
burnt in the arc, ei'her as iron toIcs or placed in hollow carbon 
points, and the sunlight was reflected into the spectroscope with a 
iwhostat The line in question could not be found in any 
^tunple of iron used His other observations are on the 
“structure” spectra of carbon and aluminium; he observes 
that each line of the columnar bands is itself resolvable into 
a mass of fine lines —On the permeability of the Foa« 
tainbleau sands, by M Belgrand.— On the movement of 
the wash produced in artificial canals, and on causing water 
to rise along an inclined bank to a sensibly constant height. A 
leiter from Mr Nordenskiold, dated Mossel Bay, latitude 79* 
54' N was read by' M Daubrde. — New speclmscopic obser- 
vations of the sun which do not agree wnti certain sun-spot 
I iheorics, by Father TacJiini. The theories are those of M. 
Fare and Father Secchi The author describes watching a 
facula over the sun and observing its appearance on the limb 
whuh was accompanied by the reversal of large numbers of 
metallic lines in the chromosphere I'liis, Tacchini considered 
as evidence of an cnplioii, and as milnatiog against Faye’s 
theory because he considers tli«t theory not to allow ol crupiiunii, 
and against Secchi also, he having staled that faculse were 
eruptions, and spots the erupted ma.ter, and ytt this facula had 
no spots during half a revolution — On kuler’a constant and 
Uinel’s function, by M L Catalan — Re-earches on electric 
condensation, by M, V. Neyreneuf — Studies on nitrification in 
soils, by M. T bchloe-ing. — On a combination of picric acid, 
With accticanhydr.de, by MM Tomma 1 and David. The 
authors considered this body as a piciale, in which one atom of 
metal is mplaced by aceiyl —On pyrogallie acid m the presence 
of lodic acid, by M Jacquemin — On a natural combination of 
ferric and cuprous oxides, and on the production of atacamre, by 
M C Friedel — On the spontaneous changes of eggs, by M. 
Gayon —An attempt to determine, by coiiiparaiive emotyology, 
the analogous portions of the inle-tints in the superior verie- 
biata, by M Campana During the meeting, an elect 011 was made 
to the place of Atemtre txfne, vacant by the death of M Ver- 
neuil, M de Lesseps obtained 33 votes, M Breguct 34 votes, 
MM du Moncel, Jacquemin and Sedillot, I each M. dc Letsepi 
was tliereforc declared duly elected. 


Endowment of Kesearch —Dr C E Appuitok 

Mechanical ComUuation of Colours — F. J Smith (Hi'iik Ulus- 
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GUSTAV ROSE 

T he son-in-law of Gustav Rose, Professor G. vom 
Rath, has scut us the Nekrolog which aflfeotfen and 
custom in the Fatherland unite in issuing m hofiour of 
those who are no more. 

The first line of this tribute to the memory of the great 
mineralogist tells tiuly that Germany has lost one of her 
great ones in this learned and noble man : but it is for us 
to say that it is even a wider world than his fatherland that 
has lost in him one of its conspicuous citizens. For the 
two brothers Heinrich and Gust.iv Rose formed a double 
star in the constellation of illustrious men who have illu- 
minated with a brilliancy all its own the first half of this 
great century , and, indeed, for now fifty years their twin 
lights have guided the course of their contemporary and 
of a younger generation of wayfarers on the track of 
Science. 

Certainly the death of a man like Gustav Rose is cal- 
culated to call up some wonderment m our minds as we 
look back over the brief period that even his 76 years 01 
life embrace, and think in what relation that little space 
of time stands to the long history of man in regard to 
the sciences that these two illustrious brothers cultivated 
so pertinaciously and so well, Berzelius spoke of look- 
ing back within his own memory to the dark age of 
phlogistic chemistry. Heinrich Rose first reduced to a 
scientific system the methods of inorganic chemical 
analysis, as J. von ,Liebig did' afterwards for organic 
chemistry , it is but yesterday that the one, and but a 
few brief years since the other died And now Gustav 
Rose, the first man in Germany who used the reflective 
goniometer, has followed them and Mitscherlich and 
Haussmann, and Haidinger. There still remain Breit- 
haupt and Naumann, Wohler, and a few other honoured 
men on whom the patriarch’s mantle must successively 
devolve. Let us at least pay the tribute due to the 
memory of the last of these illustrious workers whose 
chair IS empty by endeavouring to take a survey of the 
work he did, and by recognising the debt we owe him for 
the results that have accrued to our knowledge from the 
toil “Ohne Hast und ohne Rast,” of fifty out of his 
seventy-six years, and no less for the example he has set 
of method and of energy m achieving them. 

The sciences that Gustav Rose devoted himself to, 
crystallography and mineralogy, have been for many 
years so little or so superficially studied in England, that 
probably few of our countryinen are familiar with the 
continuous succession and admirable quality of the work 
turned out from the study of one of the soundest-minded, 
and, let us add, one of the soundest-hearted men that 
Germany ranked among her sons. 

His country’s troubles, though they ended as far as the 
great war was concerned m 1815, had called into the 
ranks even the youngest of the four brothers Rose. Then 
father, a not undistinguished pharmaceutical chemist in 
Berlin, had died in 1807, leaving his children to the care 
of his widow, who appears to have borne out the tradition 
of able men owing much to remarkable characteristics in 
their mothers. Young Gustav was not old enough in the 
No. 197— VoL, via. 


days of the terrible conflicts to have borne his musket. 
But he was seventeen, in time to make the long march 
frqm Berlin to Orleans ; and after the peace in 1815 he 
set himself to obtain a livelihood in the occupation of 
mining. Overtaken by an attack of inflammation of the 
limgs, his thoughts became directed into a new direction. 
Fpr the contagious passion for the pursuit of truth in its 
most tangible form by the path of natural science seized 
him by contact with his elder brother Hemnch , and 
Gustav followed his example in going to btockholm for a 
similar object to that which has drawn so many English- 
men and English-speaking men since to Germany 
Berzelius was then in Sweden what afterwards were 
Heinrich Rose, Wohler, Liebig, in the Fatherland , the 
great master in the science as in the practice of chemistry. 
Gustav Rose was twenty-six when he ceased to be a 
student, and of the fifty years that have run out their 
sands since 1823, there is scarce one that has not recorded 
some work or memoir by the great crystallographcr , and 
m some of those years he produced several. 

And Gustav Rose was a crystallographcr and mineral- 
ogist in the completest sense. The first man in Germany, 
as we have said, who adopted the use of Ur. Wollaston’s 
reflective goniometer, he aided Mitscherlich m his dis- 
covery of Isomorphism ; and this must have been one 
of his earliest labours. 

His first paper was an exercise m Latin on the Crystallo- 
graphy of Sphene ; and in 1830 he brought out his 
treatise on Crystallography, in which recognising the 
simplicity mtroduced by the use of geometrical axes as 
employed by Weiss, he adopted that method of expression 
for the relations of the faces of a crystal, a method which 
has in fact been only carried out to its last logical form 
.and simplest expression by the admirable system of our 
countryman Prof. W. H. Miller. 

It IS not easy noiv to transport ourselves back to the 
time when scientific men of high eminence deliberately 
closed, or rather refused to open, their eyes to the chemical 
composition of a mineral as the most fundamental point 
in Its definition and description, and to its chemical 
rehations as affording the only philosophical basis on which 
to form a classification of mineials But this difficulty of 
placing ourselves in the position taken up by Mohs and 
his school, very much anses from our not appreciatmg the 
situation of chemical and crystallographic research in 
their mutual valuation twenty years before the death of 
Mohs. We may for instance take two garnets, one con- 
sisting of aluminium and magnesium sihcate, another of 
iron and calcium sihcate. The two minerals contain notably 
differing proportions of the -only i^redient they have in 
common, namely silica , and yet tMir crystalline forms 
are the same, and the mineralogist could not fail to 
recognise so close a parallelism and similarity between 
the two minerals as to compel him to unite them under 
one general " natural-history ” division. 

The chemistry of that day, however, was not yet ripe 
for acknowledging such a classification. But when, on 
the other hand, the mineralogist assembled under one 
group minerals that differed in the way that, for instance, 
Linavite and blue copper carbonate (chessylite) differ in 
their chemical composition, or such widely different mine- 
raif as-diamond and topaz, on the ground that they were 
hard and lustrous, and had the character of precious 
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stones; then the remonstrance of the chemist was founded 
in truth and reason. 

It was the discovery of isomorphism that explained the 
anomalies and enigmas which thus in many cases seemed 
to justify the mineralogist in standing apart from th< 
chemist, and preferring to discriminate, define, and classi^ 
minerals by appealing to superficial charactenstics, rath^ 
than to the most fundamental feature of such bodies, their 
chemical molecular structure. 

It came now to be seen that m the language of the 
earlier chemistry alumina and sesquioxide of iron, on the 
one hand, were able to represent the same ingredient in 
the garnet, while on the other hand, also, the lime, the 
magnesia, and the protoxide of iron might equally re- 
present one another in the silicate m question, provided 
that the chemical structure of the compound was not 
altered, that is to say, could bo expressed by a general 
formula that was equally applicable to each variety of the 
mineral ; the identity of the crystallographic features of 
all those garnets being the evidence that the unity of the 
mineral type had not been overstepped by the intos- 
changes of the elements. The application of this great 
discovery left chemistry master of the situation, and 
relegated into the regions of darkness the systems of 
classification that were not built on chemical and crystal- 
lographic principles. It was Mitscherlich, aided as vom 
Rath tells us by the young Gustav Rose, who made this 
grand announcement to the world m the year 1833. 
The light which was thus shod on the dark and till then 
uncertain problems that might connect the crystalline 
form with chemical structure, gave, as it weic, new life to 
the vigorous school that owed its chemical precision to 
the great Professor at Stockholm, the school to which the 
two Roses and Wohler belonged The purely chemical 
problems of mineralogy received their constant attention ; 
and Gustave Rose, by publishing his crystallography, 
asserted the co-ordinate functions of the goniometer and 
the balance m the future discussions of all the larger 
questions of the mineralogist 

He, m fact, unconsciously perhaps, was now initiating 
the method to which, with a fine unity of purpose, he 
adhered through his life. 

Thus, for instance, we find him in 1831-33 discussing 
the somewhat paradoxical resemblance in the crystallo- 
graphic constants of the minerals augite and hornblende, 
as suggested by Uralite, a mineral uniting the outline 
form of the one with the intcrn.il structure of the other ; 
in fact a pseudomorph of hornblende after the form of 
augite. 

Then m 1836 came his masteily memoir on the forms 
of Aragonite, the distinction of which from calcite had 
been established by Hauy m the beginning of the 
century. Afterwards, among a mass of works, we find 
memoirs on the differences of crystallogr-iphic habit in 
Albite, and the nearly related variety of the same felspar 
pericline, a subject to which he returned m later times ; 
on the dimorphism of indium, of palladium, and again oC 
line ; several treating on the marvellous connection by 
which certain kinds of hemisymmetry m crystals are 
associated with the localisation on them of opposite 
electric conditions under changes of temperature (pyro- 
electncity), which he illustrated m the case of the tour- 
maline, and among his latest memoirs by a most masterly 


one on pyrites and cobalt-glance. Quartz he made an 
object of especial study, explaining the character of its 
twin forms ; and no memoirs in the whole range of 
crystallographic research, not excepting the splendid work 
in which Des-Cloiseaux capped, as it were, the labour of 
Rose, can surpass, m originality and precision, that by 
this great master on the crystallography of quartz. 

Meteorites and the minerals which they contain have 
challenged the attention and been a sort of cxercismg- 
ground for several of the great mineralogists of Germany. 
Berzelius, indeed, set the example, but it was Rose who, 
in 1825, measured the first olivine crystal from the Pallas 
meteorite, and he, Haidinger, Breithaupt, and Wohler, 
have all contributed invaluable material for the scientific 
history of these very difficult and interesting objects of 
investigation. And to G. Rose we owe the most pene- 
trating insight into then structure, and the best attempt 
thus far made at classifying them So, too, the sum of 
his thought and labour on the classification of minerals 
was given m his “ crystallo-chemische mineral-system,” 
published twenty-one years ago, in which he, so to say, 
demolished, by leaving no further excuse for perpetuating, 
the system which was identified with the name of Mohs, 
or indeed any other system to which chemical law was 
not the master key 

But one gre.at work that Gustave Rose might have 
done, and better done perhaps than any living man, was 
the writing a treatise on Petrography Mineralogy, the sci- 
ence of minerals, stands to petrography, the science that 
describes rocks and investigites then histoiy, somewhat as 
biography stands to history itself, or as histology to physio- 
logy. The reason why a geologist is hardly ever a master of 
petrography is that lie is so seldom, m EngUnd, at least, 
a mineralogist. And it is piecisely because Gustav Rose 
was, and Naumann is, a complete mincr.alogist and crys- 
tallographer, and that both have profoundly studied the 
characters of the minerals m association which form rocks, 
that either of these two veteran professors might have 
written — alas ! a month ago we miglit have said may yet 
wnte— such a treatise on rocks as probably no other living 
man could write. Gustav Rose began an admirable 
training in the field for such a study when, m the com- 
pany of A. von Humboldt and G. Ehrcnberg, he traversed 
European Russia and found himself among the rocks 
of the Ourals in 1829 The results of this histoncal 
progress were given to the world m two volumes m 1837- 
1842. The memoirs which he published subsequently to 
this time and to his becoming full professor (he had been 
extraordinary professor since 1826) of mineralogy at 
Berlin, treat very frequently of rock minerals ; and in- 
deed deal, in the maj onty of instances, with those more 
ordinary minerals which perform an important function 
as constituents of rocks ; quartz, felspar, mica, horn- 
blende, augite, seem never to weary him in observation or 
exhaust his powers of telling some new fact regarding 
them. One of his latest papers on the very common 
mineral, mica, is one of the most admirable of his re- 
searches. It was published, like most of his memoirs, in 
Poggendorft’s Annalen, and treated on the interpenetration 
by one another, of various kinds of mica, and of these 
with hematite and pennme. 

It would be unnecessary, for the purpose of this slight 
sketch of Gustav Rost’s labours, to go further into 
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tails regarding his works. He is gone ; but his work lives 
after him. 

The two Roses were men of a distinguished presence. 
Heinrich was the taller, but each was a man of spare and 
somewhat stately figure, with an eye of peculiar force and 
truthfulness of glance , an eye that spoke out the 
character of the man, that beamed with kindliness and 
was ever staunch to truth. N. S. M. 


CH ALLIS'S "MATHEMATICAL PRINCIPLES 
OF PHYSICS” 

An Essay on the Mathemattcal Principles o/Physiis, &c. 
By the Rev. James Challis, M,A , F R S , F.R A..S., 
Plumian Professor of Astronomy and Experimental 
Philosophy in the University of Cambridge, and Fellow 
of Trinity College. (Cambridge . Deighton, Bell, and 
Co., 1873) 

T his essay is a soit of abstract or general account 
of the mathematical and physical researches on , 
which the author has been so long engaged, portions of 
which have appeared from time to tunc in the Philo- 
sophical Magasinc, and also m his larger work on the 
“ Principles of Mathematics and Physics” It is always 
desirable that mathematic-al results should be expressed in 
intelligible language, as well as in the symbolic form in 
which they were at first obtained, and we have to thank 
Professor Challis for this essay, which though, or rather 
because, it hardly contains a single equation, sets forth 
his system more clearly than has been done in some of bis 
pievious mathematical papers. 

The aim of this essay, and of the author’s long-con- 
tinued labours, is to advance the theoretical study of 
Physics He regards the material universe as “ a vast 
and wonderful Mechanism, of which not the least 
wonderful quality is, its being so constructed th.-it 
wc can understand it.” The Book of Nature, in 
fact, contains elementary chapters, and, to those who 
know where to look for them, the mastery of one 
chapter is a preparation for the study of the next. 
The discovery of the calculation necessary to deter- 
mine the acceleration of a particle whose position is 
given in terms of the time led to the Newtonian epoch of 
Natural Philosophy. The study from the cultivation of 
which our author looks for the “inauguration of a new 
scientific epoch,” is that of the motion of fluids, commonly 
called Hydrodynamics. The scientific method which he 
recommends is that described by Newton as the “foun- 
dation of all philosophy,” namely, that the properties which 
we attribute to the least parts of matter must be con- 
sistent with those of which experiments on sensible bodies 
have made us cognizant. 

The world, according to Professor Challis, is made up 
of atoms and aether. The atoms are spheres, unalterable 
in m^nitude, and endowed with inertia, but with no other 
property whatever. The aether is a perfect fluid, endowed 
with inertia, and exerting a pressure proportional to its 
density. It is truly continuous .(and therefore does not 
consist of atoms), and it fills up ail the interstices of the 
atoms.] 

Here, then, we have set before us with perfect clearness 
the two constituents of the universe : the atoms, which 
we can picture in our minds u}io many marbles 1 and the i 


aetho*, which behaves exactly as air would do if Boyle’s 
laW.were strictly accurate, if its temperature were invari- 
able if it were destitute of viscosity, and if gravity did not 
act on it. 

We have no difficulty, therefore, in forming an adequate 
conception of the properties of the elements from which 
we have to construct a world The hypothesis is at least 
an honest one. It attributes to the elements of things no 
properties except those which we can clearly define. It 
stands, therefore, on a different scientific level from those 
waxen hypotheses m which the atoms are endowed with a 
new system of attractive or repulsive forces whenever a 
new phenomenon has to be explained. 

But the task still before us is a herculean one. It is 
no less than to explain all actions between bodies or parts 
of bodies, whether in apparent contact or at stellar dis- 
tances, by the motions of this all-embracing lether, and 
the pressure thence resulting. 

One kind of motion of the .ether is evidently a wave- 
mouon, like that of sound-waves in air. How will such 
w.ives affect an atom ? Will they pi opel it forward like 
the driftwood which is flung upon the shoie, or will they 
draw It back like the shingle which is earned out by the 
returning wave ’ Or will they make it oscillate about a 
fixed position without any advance or recession on the 
whole ? 

Wc have no intention of going through the calculations 
necessary to solve this problem They are not contained 
III this essay, and Professor Challis admits that he has 
been unable to determine the absolute amount of the 
constant term which indicates the permanent effect of the 
waves on an atom. This is unfortunate, as it gives us no 
immediate prospect of making those numerical com- 
parisons with observed facts which are necessary for the 
verification of the theor>'. Let us, however, suppose this 
purely mathematical difficulty surmounted, and let us 
admit with Professor Challis that if the wave-length of 
the undulations is very small compared with the diameter 
of the atom, the atom will be urged in the direction of 
wave-propagation, or in other words repelled from the 
origin of the waves. If on the other hand the wave- 
length is very great compared with the diameter of the 
atom, the atom will be urged m the direction opposite to 
that m which the waves travel, that is, it will be attracted 
towards the source of the waves. 

The amount of this attraction or repulsion will depend 
on the mean of the square of the velocity of the periodic 
motion of the particles of the mther, and since the ampli- 
tude of a diverging wave is inversely as the distance from 
the centre of divergence, the force will be^ inversely as the 
square of this distance, according to Newton’s law. 

We roust remember, however, that the problem is only 
imperfectly solved, as we do not know the absolute value 
of this force, and we have not yet arnved at an explana- 
tion of the fact that the attraction of gnavitation is in 
exact proportion to the mass of the attracted body, what- 
ever be its chemical nature. (See p. 36 ) 

Admitting these results, and supposing the great ocean 
of .-ether to be traversed by w.ives, these waves impinge 
on the atoms, and are reflected in the form of diveiging 
waves. These, in their turn, beat other atoms, and 
cause attraction or repulsion, according as their wave- 
length is grsst or ?«««■ Thus the waVet of ihortest 
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period perform the ofSce of repelling atom from atom, 
and rendering their collision for ever impossible. Other 
waves, somewhat longer, bind the atoms together in mole- 
cuiar groups. Others contribute to the elasticity of 
bodies of sensible size, while the long waves are the cause 
of universal gravitation, holding the planets m their 
courses, and preserving the most ancient heavens in all 
their freshness and strength. Tlien besides the waves of 
icther, our author contemplates its streams, spiral and 
otherwise, by which he accounts for clectnc, magnetic, 
and galvanic phenomena. 

Without pretending to have verified all or any of the 
calculations on which this theory is based, or to have 
compared the electric, magnetic, and galvanic phenomena, 
as described in the Essay, with those actually observed, 
we may venture to make a few remarks upon the theory 
of action at a distance here put forth. 

The explanation of any action between distant bodies 
by means of a clearly conceivable process going on in 
the intervening medium is an achievement of the highest 
scientific value. Of all such actions, that of gravitation 
is the most universal and the most mysterious. What- 
ever theory of the constitution of bodies holds out a 
prospect of the ultimate explanation of the process by 
which gravitation is effected, men of science will be found 
ready to devote the whole remainder of their lives to the 
development of that theory. 

The only theory hitherto put forth as a dynamical 
theory of gravitation is that of Lesage, who adopts the 
Lucretian theory of atoms and void 

Gravitation on this theory is accounted for by the 
impact of atoms of incalculable minuteness, which are 
flying through the heavens with inconceivable velocity 
and in every possible direction. These “ ultramundane 
corpuscules ” falling on a solitary heavenly body would 
strike it on every side with equal impetus, and would 
have no effect upon it in the way of resultant force. If, 
however, another heavenly body were in existence, each 
would screen the other from a portion of the corpuscular 
bombardment, and the two bodies would be attracted to 
each other The merits and the defects of this theory 
have been recently pointed out by Sir W J'homson. If 
the corpuscules are perfectly clastic one body cannot 
protect the other from the storm, for it will reflect exactly 
as many corpuscules as it intercepts If they are in- 
elastic, as Lesage supposes, what becomes of them after 
collision ? Why are not bodies always growing by the 
perpetual accumulation of them? How do they get 
swept away ? and what becomes of their energy ? Why 
do they not volatilise the earth in a few minutes ’ I shall 
not enter on Sir W. Thomson’s improvement of this 
theory, as it involves a different kind of hydro-dynamics 
from that cultivated in the Essay, but in whatever way 
we regard Lesage’s theory, the cause of gravitation in the 
universe can be represented only as depending on an 
ever fresh supply of something from without. 

Though Prof. Challis has not, as far as we can see, 
stated in what manner his sethereal waves are originally 
produced, it would seem that on his theory also the 
primary waves, by whose action the waves diverging from 
the atoms are generated, must themselves be propagated 
from somewhere outstde the world of stars. 

On either theory, therefore, the universe is not even 


temporarily automatic, but must be fed from moment to 
moment by an agency external to itself. 

If the corpuscules of the one theory, or the sethereal 
waves of the other, were from any cause to be supplied at 
a different rate, the value of every force in the universe 
would suffer change. 

On both theories, too, the preservation of the universe 
IS effected only by the unceasing expenditure of enor- 
mous quantities of work, so that the conservation of 
energy m physical operations, which has been the subject 
of so many measurements, and the study of which has 
led to so many discoveries, is apparent only, and is merclv 
a kind of “moveable equilibrium” between supply and 
destruction. 

It may seem a sort of anticlimax to descend from these 
highest heavens of invention down to the “ equations of 
condition ” of fluid motion. But it would not be right to 
pass by the fact that the fluids treated of in this Essay are 
not in all respects similar to those met with elsewhere. 
In all their motions they obey a law, which our author 
was the first to lay down, m addition — or perhaps in some 
cases in opposition— to those prescribed for them by 
Lagrange, Poisson, &c. 

It IS true that a perfect fluid, originally at rest, and 
afterwards acted on only by such forces as occur m 
nature, will freely obey thu law, and that not only in the 
form laid down by Prof. Challis, in which its rigour 
IS partially relaxed by the introduction of an arbitrary 
factor, but in its original severe simplicity, as the con- 
dition of the existence of a velocity-potential 

But, on the one hand, problems m which the motion is 
assumed to violate this condition have been solved by 
Helmholtz and Sir W Thomson, who tell us what the 
fluid will then do , and, on the other hand, Professoi 
Challis’s fluid IS able, m virtue of the new equation, to 
transmit plane waves consisting of transverse displace- 
ments As this IS what takes place in the luminiferous 
mther, other physicists refuse to regard that xther as a 
fluid, because, according to their definition, the action 
between any contiguous portions of a fluid is entirely 
normal to the surface which separates them. 

It IS not necessary, however, for us to say any more on 
this subject, as the Essay before us does not contain, in 
an explicit form, the'equation referred to, but is devoted 
rather to the exposition of those wider theories of the 
constitution of matter and the phenomena of nature, 
some of which we have endeavoured to describe. 


HENSLEY'S '' SCHOLARS ARITHMETIC" 
The Scholar's Arithmetu, By Lewis Hensley, M.A. 
(Clarendon Press Series, 1873.) 

I 'HERE is scarcely any subject more carelessly taught 
than arithmetic ; and, if one would wish to ascer* 
tain the reason of this, he has merely to glance at the 
text-books which have been hitherto most commonly em- 
ployed Lately, however, several books of some worth 
have been presented to the public, and for these we are 
indebted m a great measure to the late Prof. De Morgan, 
whose “ Elements of Arithmetic,” published so far back 
as 1830* IS still regarded as the very best handbook for 
advanced students. It has, nevertheless, some pecu* 
Uaribes^we cannot call them defects — which have pt«- 
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vented schools from adopting it up to the present time as 
a text-book , it presupposes too much special talent on 
the part of the teacher, and contains but few of the modem 
methods of calculation. 

Two mam points should ever be kept in view in teach- 
ing a subject like arithmetic first, its principles ; secondly, 
the application of these principles to the affairs of life. 
In our opinion, the former is undoubtedly the more im- 
portant if the subject be regarded as an instrument of 
education. For arithmetical principles are, if properly 
explained, so very readily comprehended, that a beginnei 
IS not likely to find a more delightful path along which he 
may proceed to the extensive domains of mathematics , 
but, being generally regarded as a mere catalogue of em- 
pirical rules and as a means for exercising the memory, 
arithmetic becomes, not educational, but instructive, an 
act of drudgery, and of no more real assistance as a 
branch of education than needlework or spelling. Explain 
the ordinary system of numeration to a pupil, let him 
thoroughly understand the meaning of digit-value and of 
grade-value, and he will then require but little deep 
thought, though it will be excellent mental training, to find 
out for himself the reasons of the four simple rules with 
respect both to integers and decimah. Or, in some cases, 
let him construct a rule for himself. Wc do not remember 
to have ever seen what could fairly be called an arithme- 
tical rider , ordinary problems arc not riders, for they are 
scarcely more difficult than a geometrical theorem with 
the position and letters of the figure altered. The teacher 
would occasionally be called in to assist at these exer- 
cises , but assistance sought for is far more valuable than 
that which is spontaneously proffered, and its effect more 
lasting Mr. Hensley’s “ Scholar’s Arithmetic ” is one of 
the very few books in which we find decimals discussed 
in their proper place , indeed it is difficult to understand 
how this branch of the subject can be logically postponed 
till a later period if our system of numeration is rationally 
explained, as of course it should be, at the very com- 
mencement of the course. 

Pursuing the subject systematically, the pupil should be 
introduced next to other systems of numeration ; and 
should have at least a little practice in such complex 
contrivances as long measure and troy weight. Certainly 
the contrast would be abundantly sufficient to mould any 
young rational being mto a most ardent advocate of the 
metric system. But we cannot say that Mr. Hensley 
brings out so strongly as perhaps he might the vast 
difference between the two methods ; his chapter on 
decimals, treating as it does of conceptions and quantities 
almost unknown to the great majority of British pupils, 1$ 
somewhat too abstract. Yet we are glad to recognise in 
him an outspoken adherent of a universal decimal system, 
and he seems to look with becoming contempt upon our 
insular stupidity in fondly cherishing our marvellous 
weighu and measures. 

Fractions and proportion are the only other important 
branches of elementary arithmetic ; and, when these are 
mastered, not only is the attainment of a fitst-ratc know- 
ledge of mental and commercial arithmetic a matter that 
requires merely time and practice, but algebra becomes 
thereby most highly attractive as a now comprehensible 
generalisation, and geometry more alluring even to the 
unmathematical pupil. 


The above-mentioned fundamental divisions and their 
applications to business, the reader will find fully and 
ably discussed in the “ Scholar’s Arithmetic ” ; and Mr. 

I Icnsley has wisely interspersed these all- essential chapters 
with a few on short methods of calculation, processes of 
verification, engaging problems, and other similar topics 
which usually attract the attention and excite the interest 
of a thoughtful student. There is a short though very 
lucid chapter on involution and evolution ; but, as Mr 
Hensley remarks in his preface, he has intentionally 
passed over subjects which are most easily explained 
.algebraically. There] are also more than thirty pages of 
examination papers from various sources, over and above 
the numerous examples scattered through the book, as 
well as a short though sufficient index and glossary. The 
book is perhaps rather too bulky, and in parts very un- 
equal as regards the difficulty of adjacent sections , but 
these are trivial failings which will not interfere with its 
use in schools, and we feel no hesitation in pronouncing 
u to be one of the most attractive educational works that 
have appeared on this subject, and it will doubtless be of 
very great assistance to every earnest teacher, 

ThMPLE Orme 

~ Ol/Ji BOOK SHELF 
The Human Mtmi , A System 0/ Menial Philosophy for 
the General Reader. By James G Murphy, LL D., 
Author of Commentaries on Genesis, Exodus, and 
Leviticus. (Belfast William Mullan.) 

This book shows that its author possesses at least 
one common characteristic of mental philosophers, 
namely, an inordinately good opinion of his own ability. 
And, lest the reader should not discover for himself what 
Prof Murphy has actually done in psychology (which 
might happen), he is explicitly told in the preface that, 
while building on the loundations laid by Reid and 
Hamilton, Prof. Murphy has, in his own opinion, pro- 
duced a work which he can venture to submit to “ the 
mental philosopher, as a somewhat nearer approach to 
the real character of the mind than that of Reid, the 
founder, or even Hamilton, the lucid and eloquent expo- 
sitor and defender, of the true system of mental philo- 
sophy.” Another recommendation put forward in the 
preface is that this treatise is ‘‘ among the briefest of 
those that have gone over the whole field of the mind. 
Perhaps, we cannot tell. But to us the marvel is that 
the bcK>k should have ever come to an end. We have 
made several honest attempts to read portions of the re- 
spectable looking volume, but have never been able to 
get beyond a few sentences ; for we felt as if launched on 
a shoreless ocean where we might sail on and on, or 
round and round for ever, and we could not keep our 
eyes open on the prospectless outlook We fear some of 
the mental philosophers, to whom the book is submitted, 
will not give it very earnest consideration What seems to 
be amain object with Prof. Murphy, and which is, as it ap- 
pears to us, rather inconsistent with a scientific treatment 
of the phenomena of mind, is to establish the existence and 
discover the attributes of Deity, But there arc few readers, 
we should think, who will find much interest or pleasure 
m his mode of handling this part of his theme. There it 
not a little of the irreverent jargon with which meta- 
physical theologians have so often shocked all trdy 
religious people. Here, for example, is a reflection tMt 
ougnt jpeniaps to leave no doubt as to the honesty of the 
Almighty, whatever other effect it may have on a reli- 
gious nund : " He is the Creator of all actual things, 
which are therefore already His own by an abstfiute and 
indefeasible right. He has therefore no temptation to 
take that which does not belong to Him.” S. 
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Second Report of the Winchester College Natural History 

Society, Second and Third Years. (Winchester 
J. WeUs, 1873.) 

This Report contains a record of the doings of the 
Society from May 1871 to February 1873, and is 
thoroughly encouraging, and certainly a great contrast to 
the Reports of the two other public schools recently noticed 
in these pages. The Winchester Report proves that, by 
judicious management, a School Natural History Society 
may be made to yield most gratifying results 

The present Report for the two last years, although its 
record of the earlier papers is incomplete, shows that the 
Society has been fully alive, and lias been growing quietly 
and steadily, and doing real and satisfactory work The 
numWs of the Society are not at this time actually full. 
But it appears that the elder half of the members are nearly 
all of them real workers, and it is hoped that the younger 
half are learning to be the same. It is of more conse- 
quence, as the Preface rightly says, that those who belong 
to the Society should be working members, than that its 
numbers should be swelled by names. The meetings of 
the Society have been well attended, and there has been 
apparent an increasing appreciation of the opportunities 
afforded by the meetings for showing and seeing objects 
of interest, as well as for reading and hearing papers. 

It IS satisfactory to see that old members take an 
interest m the society after leaving school, several of 
them contributing valuable papers 

In general, however, we are extremely glad to see, the 
papers have been those of actual members, and the 
Society may well feci satisfaction at the increasing re.tdi- 
ness, ability, and completeness shown by the leading 
members m supplying papers at its meetings. The 
papers which have been read by the Secretaries, Hall, 
Goddard, and Forbes, may, perhaps, the Preface says, 
and we think justly, be specially remarked, as com- 
bining ability with knowledge based upon personal ob- 
servation. It IS m these papers that the growth of the 
Society’s work has been chiefly seen, and in which its 
mam value consists 

The collections belonging to the School have been con- 
siderably increased. The cabinets attached to the Mobcrly 
Library now contain about 4,000 specimens, and more are 
waiting to be mounted and added. 

Among the “desiderata” the Preface mentions the fol- 
lowing, in case old Wykehamists, or other friends of the 
School, may be able and willing to supply them — In 
Entomology, specimens of Notodontido; and Pyralides, 
amongst Lepidoptera j and of any other orders than 
Lepidoptera. In Conchology, recent Ilrachiopoda, .and 
Pteropoda. In Geology, Fossils from any of the Pnmary 
Formations, Wealden Beds, Red Crag, and Coralline 
Crag. 

The Report centidns a number of very interesting 
papers, mostly by Messrs E. H. Goddard, W. A. Forbes, 
and C. .S. Rayner, evidently three of the most industrious 
members of the Society, all the papers are evidence 
of original observation and independent thought on the 
part of the writers. The first-mentioned contributes the 
following papers “ Hymenoptera,” “ Botany and Ento- 
mology" (in which the localities m the district are indi- 
cated in wbich the collector will reap the best harvest of 
flowers and butterflies), and one on “ Gall Insects ” Mr. 
W- A. Forbes contnbutes papers on “ Coleoptcra,” “British 
Reptiles,” and “ Mimicry and Protective Resemblance.” 
Mr. Raynor contributes a useful paper “ On the Different 
Methods of obtaining Lepidtmtera,” and a very careful 
and mteresting one ‘^On the Different Modes of Conceal- 
ment and Defence practised by Insects.” The Report 
also contains a paper on "The Diamond Fields of South 
Africa,” sent by Mr. E, A. Hall. Appended are very full 
and carefully compiled Botanical, Entomological, and 
CeoloricM Lista JVe hope th* next Report w!ll contain 
a list of the local Fauna, which it is proposed to form. 


LETTERS TO THE EDITOR 
[ The Editor dots not hold himself rtsponsthlt for opinions expressed 
by his correspondents. No notice is taken oj anonymous 
eommunuations. ] 

Perception and instmet in the Lower Animals 

I HAVF waited some time in the expectation that some of 
your readers would have asked Mr Wallace a very obvious 
question with regard to the incident he adduces of a dog finding 
his master five months after having been lost, and ui a house 
which the latter “had not contemplated going to or even seen 
before the loss of the dog” (Nature, vol. viii p 66 ) In 
seeking to account for this thoroughly authentic and highly 
remarkable case, Mr Wallace observes. “Could it nave 
obtained information from other dogs ... ? Could the 

odour of persons and furniture linger two months m the Streets ? 
These are almost the only conceivable sources of information , 
for the most thorough-going advocates for a “sense of direction ” 
will hardly maintam that it could enable a dog to go straight to 
his master, wherever he might happen to be " Now, there is 
yet a third supposition open to us, and it is one which, in the 
absence of information, is certainly the most probable. Can 
Mr Wallace’s friend remember whether he bad been nalking in 
the vicinity of his new house during the day upon which the dog 
returned? 1 e can he be sure the dog did not trace his footsteps? 
That a keen scented terrier is able to distinguish and to follow 
his master’s track m a public thoroughfare, however densely it 
may be crowded, I know from the success of searching expe. 
nments 

With regard to dogs communicating information to one 
another, 1 may mention that I have often observed them 
doing so According to my experience, the dogs must be much 
above the average in intelligence, and the gesture they invariably 
employ is a contact of heads with a motion between a rub and a 
butt It IS quite different from anything that occurs In play, and 
is always followed by some definite course of action, I must 
add, however, that although the mformation thus conveyed is 
always definite, I have never known a case in which it was 
complex— anything like asking or telling the way being, I 
believe, quite out of the question , so far, at least, as this action 
is concerned. One example will suffice. A Skye terrier (not 
quite pure) was asleep in the room where I was, while his son 
lay upon a wall which separates the lawn from the high toad. 
The young dog, when alone, would never attack a strange one, 
but was a keen fighter when In company with his father. Upon 
the present occasion a large mongrel passed along the road, and, 
shortly afterwards, the old dog awoke and went sleepily down 
stairs When he arrived uuon the door-step his son ran up to 
him and made the sign just described. Hu whole mannci im- 
mediately altered to that of high animation, and, clearing the 
wall together, the two animals ran down the road os terriers 
only can when pursuing an enemy. I watched them for a mile 
and a half, within which distance their speed never abated, 
although the object of their pursuit had not, from the first, been 
In sight. 

As the instinct question seems to have come to a close it is 
desirable to observe that the only outcome of Us discussion has 
been to intensify the previous belief m the existence of some 
nnexpialned faculty, which may be provuionally termed a sense 
of direction Mr Wallace, in his general reply, avowedly 
ignores all those cases adduced by your correspondents in which 
his theory cannot possibly apply , e dogs describing the third 
side of a triangle, or returning by land whence they had been 
taken by sea. He says . “ Several of the writers argue as if I 
had mamtained that in all cases dogs, &c find their way, wholly 
or mamly, by smell , whereas I strictly limited it to the case in 
which their other senses could not be used ” (vol. viu p, 65) 
Now, whether or not Mr, Wallace originally intended his letter 
to ruse the general issue as to the presence in dogs of a sense 
of direction, this has certainly been Us effect, so that the in- 
stances he here refers to are not in sny way beside the question 
which immediately arose I have much too high an esteem for 
Mr. Wallace to say anything that might lead to a discussion with 
him, but it is evident tW these remarks have no such tendency ; 
for, If he admits, as he candidly does in the sentence just quoted, 
that his theory cannot apply to all cases, it necessarily follows 
that, even could he prove it to be true in some, the fact, although 
of considerable pnchologicfl interest, would leave the question 
as to a sense of direction just where U was befoiy. 

It should be borne in mind that dogs are not the only anWta 
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in which this sense appears to be present. It it popularly 
believed to occur in members of at least two orders of Insects, 
VIZ. white ants and bees, but 1 am not aware that any authentic 
cases have been recoided Horses and cats seem to possess it 
in a high degree, and sheep must either have wonderful memo- 
ries, or owe their return, m numerous cases, to the faculty in 
question Still more wonderful, if we deny them this faculty, 
must be the memory of migratory birds, some of which return, 
after months of absence and over thousands of miles, to the same 
nests in successive seasons If we allow them this faculty it is 
not, from analogy, improbable that migratory mammals and even 
fishes are likewise endowed with it The most conspicuous 
example, however, is perhaps that afforded by carrier pigeons 
To take one case • two or three years ago some of these birds 
were flown from the Crystal Palace to Brussels, and U stands, if 
I remember correctly, upon the authority of Mr Tegctmeier, that 
they arrived within a few minutes of a telegram despatched from 
the Palace at the moment they were liberated Now, in this 
case, even the extravagant supposition sometimes made that 
carrier pigeons arc guided by the sight of their destination is ex- 
cluded, for, as these birds are not high-flyers, the curvature of 
the earth between London and Brussels would prevent them 
from seeing the latter And, even if we imagine that these par- 
ticular pigeons occasionally towered to obviate this difficulty, yet 
the curvature of the intervening clouds would have imposed 
another (juite as effectual. 

There is still one important point which has not been noticed 
during the discussion of this subject. We possess indications 
that this sense of direction, like other mental capacities, admits 
of cultivation by exercise, and, indeed, that it may remain 
altogether latent and useless until tlius developed If these 
indications represent generalities we have at once an adequate 
explanation of the apparently capricious maimer in which this 
faculty occurs * As lias communication is already too long, I 
shall here be brief 

It IS, T believe, a recognised doctrine among fanciers that 
earner pigeons, how'ever purely bred, must be educated by 
flying short distances before they can be depended upon for long 
ones I remember having myself lost a valuable bird by flying 
him, for the first time, at a distance of 500 yards from his nest. 
Although m full view of it he became utterly confused, taking 
long flights m various directions, and ultimately went straight 


Here is an analogous case in a mammal •— I kept a terrier, of 
highly intelligent parentage, enclosed in a yard with high walls 
from the time of its birth until it was eighteen months old, and 
then took it out for the first time, along the sea-shore. The ex* 
periment elicited several facts of psychological interest, and one 
of them has bearing upon the present subject Part of the coast 
over which we went and returned was rough with large shingle, 
smd the terrier’s locomotive power being very limited, it was unable, 
on the homeward lourney, to keep up with my pace Desiring to 
sec what it would do if left alone, I continued for half a mile, 
and waited to see it come up. As it did not do so, I returned, 
and found that the ammal had actually reversed its direction and 
gone fully a quarter of a mile from the place where I had left it 
After having been taken out short distances seven or eight times, 
it was inadvertently lost m a neighbouring wood Now, it had 
only been in the wood once before, yet its appreciation of direc- 
tion had mode so great an advance that it returned an hour after- 
wards. As this terrier never evinced any disposition to track 
footsteps, I do not think its return was due to scent Anyhow, 
in a few weeks it became an inveterate wanderer, roaming over 
the country far and wide. George j Romanes 

Dunskaith, Ross-sbire, July 7 


Comte on the Survival of the Fittest 
Mr. Jevons called attention some time ago to the desirability 
of preparing a list of past thinkers and writers who have held, in 
strenmh or weakness, the doctrines of Darwin and Spencer, 
u hunself named a few of those authors, and Prof. 

Haeckel has extended the number. Recent communications in 
Nature slmw that the hst is as yet incomplete. In reading 
Comje s Cours da Phtlosophie Positive ” a few years ago, I 
was impressed with the general similarity of certain doctrines 
therein slated with some of Darwin’s theories. Refemng re- 
• In coiuettion ^th these points oompara the eugatMive remarks of Mr. 
wsdn, cont^s^ in tke two oonclud^ pats^ttspheof bb astido oa Instinct 
tHATVn, vol. vU. p. 418J, 


cently to the aand lesson of that course (t. in “ Considerations 
gcniirales sur la philosophic biotaxique,” I find that Comte, in 
reviewing the Lamarck-Cuvier controversy, says 
“ Tonte la cclcbre argumentation de Lamarck reposait fmalc 
ment sur la combinaison gdnt'rale de ces deux principes mcon. 
testable, mats jusqu’ici trop mal circonscnts ' 1°, I’aptitude 
essentielle d’un orgamsme quelconque, et surtout d’un or- 
gamsme animal, k se modifier conformfment aux circon- 
stances extdrieures oil il est place, et qui solhcitent I’cxer- 
cise predominant de tel organe special, correspondant h telle 
facuUe devenue plus ticcessaire , * , la tendance, non moms cer- 
tame, a fixer dans les races, par la leule transmission heredi- 
tairc, les modifications d’abord directes et individuelles, de 
manfore it les augmenter graduellement i chaque generation 
nouvelle, si I’action du milieu ambiant persdvire identiquement 
On confoit sans peine, cn efliet, que, si cette double propridte 
pouvait fitre admiie d’une niamere ngoureusemenl mdenme, tous 
its organismes pourraient etre envisages comme ayant fitre, ii la 
longue, successivemeiit produits les uns par les autres, du moms 
eu disposant de la nature, de I’mtcnsitd, et de la duree des influ- 
ences extdrieures avec celte prodigalite illimitifc qm en cofttant 
aucun effort k la naive imagination de Lamatck ” (1st ed. 
“ tours de Philosophic Positive,” t 111 pp 5C0 and 561 ) 
Modification and heredity are here strongly asserted, and the 
conditions of unlimited transformation as strongly sketched In 
cimunuance of the same argument, Comte, on p. 563, obiects to 
Lamarck’s hypothesis, of ,which he lliought very highly as a 
logical effort — 

“ Uu’il repose, ce me semble, sur une notion profondfment 
errniieu de la nature gdncrale de I’organisme vivanb Sans doute, 
chaque orgamsme determine est en relation ndcessaire avec une 
systeme egalemeiU determine de circonstances exteneures, comme 
je I’u ctabli dans la quarantitme le^on Mais il n’en resulte 
nulltmeiit que la premiere de ces deux forces co-rclativei ait dfl 
Ctre produite par la secoiide, pas plus qu’elle n’a pu la produire 
il s'agit seulement d'un equilibre mutuel entre ueux puissances 
hell rogenes et inddpendantes. Si I’on conjoit que tous les orga- 
nismes possibles soient successivement places, pendant un temps 
convenable, dans tous les milieux imamnables, la plupart de ces 
orgamsme* fimront, de toute ndccssit^ par disparaltre, pour n« 
Uisser subsister, que ceux qui pouvaient s.atisfaire aux lois gdne- 
rales de cet dquuibre fondemental r'isf ptobabltnient J^afrls 
une lutte ep Eliminations analogues ijue V hat monte bio/ogu^ue a 
lilt I'flabhr feu d feu siii notn f/anite, oii nout la vovoits 
tnune, en effet, se modifier sans tesu d’liiie maniiie semblable 
(Ir, la notion d’un tel cquilibre gent'ral dcviendrait inmteUigible 
et mime comradictoire, si Torganisme elait suppose' modifiable 
k I’infim sous I’mfluence supreme du milieu ambiant, sans avoir 
aucune impulsion propre et indestructible ” 

The struggle for existence and the survival ot the fittest or 
natural selection arc here acknowledged What is more, the 
fact that the eliminations due to unfitness for the environment or 
medium have produced and is producing biological harmony, is 
pointed out. 1 have not met witli any passages outside of the 
writings of the new school, which are more explicit than these, 
though It must not be understood that their author was a trans- 
formationist. The preface to the volume in which this occurs is 
dated “Paris, le 24 levrier, 1838” In his general table ap- 
pended to the sixth volume of nis work, Comte says that the 
Leijon from which these extracts are taken was written between 
the 9th and 15th of August, 1836 J D. Bell 

New York 


The Glacial Period 

Can you inform me if anyone has suggested the following 
explanation of the exutence of tlie glacial, period ? And is the 
explanation I am about to offer a possible one ? I put the ques- 
tion m all diffidence, for I have not carefully studied the theory 
of heat : you roust therefore regard any utterance of mme on 
the subject as merely " a random arrow from the brain " Well, 
then, It seems to me that the quantity of heat given out m a 
unit of time from a unit of surface of an intensely healed globe, 
such as the sun, does not follow the law of radiation of bodies 
moderately heated. What I mean is this -It is quite possible 
that at a time when the sun’s mean temperature was higher than 
it IS now, hi* rate of radiation might have been less ; the ‘quantity 
of heat emitted by him in ’* 


of time less than it 

»» have been thicker, and his solid 

or fluid nucleus somewhat less in diameter, I suppMt that th« 
rsdiation Ot the molen muit hare been mar* retuded by th« 



s84 


NATURE 


[Aiig. 7, 1873 


chromosphere than Is at present the case It is true, that owing to 
the increased pressure at the surface of the nucleus dne to a 
thldcer chromosphere, the temperature there may have been a 
little higher ; but I do not think that difference would make up 
for the increase m absorption of the chromosphere 

Assuming then that the sun gives out more heat now m a given 
time than he did during the glacial period, and that the earth 
had already so far cooled down that her surface was not sensibly 
more warmed by internal heat than it is in our own epoch, the 
mean temperature of the earth’s climate would have been lower, 
and the sea-level line of perpetual snow nearer the bquator in 
both hemispheres | and glaciers would have covered vast tracks 
of country which are now denuded of them 
Again, let us go back some millions of years in the world’s 
history, till we arrive at the carboniferous period The sun then 
would probably tie emitting less heat than even durii^ the glacial 
period , bat the earth would not have cooled down to such an 
extent, and her internal heat would be sensible at the surface. 
The mean climate of the glolie would have probably been 
warmer then than it is now, and the temperature more equally 
distributed, dependmg not so much on solar as on terrestnm 
radiation. Thii being supposed, the vegetation of England and 
India in those days must have presented less diflerence than 
what we find at present. Does the flora of our English and 
Indian coal beds support or upset this conclusion ? Can any of 
your correspondents answer this query, or set me right if I am 
wrong in my hypothesis of solar radiation ? 

Hampstead, July 32 J H. RoIIRS 

V S — Is there any good mathematical treatise on heat, Eng- 
lish or French, up to the latest information on the subject? 
Can you or any of your correspondents recommend me such a 
treatise ? 


Telescope Tube for Celestial Photography 
1 HAVt not yet seen any satisfactory plan suggested of getting 
over the difficulty experienced in celestial nhutography by the 
expansion and contraction of telescope tunes, by changes of 
temperature in metal tubes. 

I therefore venture to suggest tlie following plan, which may 
be so arranged as to keep the object-glass and camera-slide 
ftnrtly the same distance apart, and so keep the true focus when 
once found The arrangement would have to be modified ac- 
cording to the metal of which the tube is made, but Ukmg a 
brass one (the most common), with the camera attached to the 
eyepiece slide, the correction will be effected by attaebing to the 
roam tube, near the eyepiece, two zme rods the length of the 
mam tube, upon which they must rest loosely , to the free ends 
of these, near the ohiect-glasi, attach a rod of non extending 
to the eye tube , let tnu iron rod be attached to the eye-tube ' 
when the sensitive-plate is exactly m focus , any change m tern- 
perature will then have no effect on the focus, lor the expansion 
and contraction of the three metals will keep the distance from i 
object-glass to sensitive-plate constant. All who have worked I 
whh a telescope giving sharp definition, will know that this is 
not an unnecessary precaution, as it may seem to some I 

Sydney Observatory, June 14 H C. Russell 


Colour of the Emerald, etc 
I HAVE to beg "A. H " to refer again to Natuxi. (July 24 
p 254. col. I, line 23, where he will find it stated that “ th 
emeralds employed were canutillos from Santa Fc de Bogotd 
Their specific gravily was 3 69 ” It is evident, therefore, ths 
they could only be the green silicate of alumina and glucma. 
The green sapphire, known also as the “ oriental emerald,” i 
the rarest of all gems . and Mr. Harry Emanuel, m his work 
“ Diamonds and Precious Stones,” speaking of it says “ In th 
whole course 0/ my experience 1 have only met with one sped 
men.” Its specific gravity would at once ^iinguisb it fromth 
true emerald. 

The Beryl A, wu colourless, opaque, and had a spedfi 
gravity of 3 fis- Griville Williams 


INSTINCT, PERCEPTION, AND REASONING 
POWER OF ANIMALS 
'T^HE correctness of the following facts, bearing on the 
* above question, 1 can warrant 
A beautiful greyhound bitch in my possession 


month 613, to a friend of mine who was also living in 
Montpellier at that time. Some few days subsequently, 
on going to call at my friend’s house, 1 took the grey- 
hound with me. She appeared delighted at finding her 
puppy again, and expressed her strong feeling by lavish- 
ing on it, in her own way, the most tender marks of affec- 
tion. After a few days I paid a second visit to my friend 
(unaccompanied by the greyhound), when he informed 
me that, m consequence of the earnest request of one of 
his friends, he had been induced to give him the puppy, 
which had thus been removed to a considerable distance. 
I returned home, and on my arrival was struck with the 
peculiar manner m which the animal met me. There was 
nothing of her usual expression of delight — no barking, 
no jumping to and fro— but she met me with a serious and 
thoughtful look, and began slowly to smell my clothes m 
different places, with the most earnest perseverance. 
Nor was she content with a mere cursory effort to dis- 
cover the particular object, whatever it was, which, no 
doubt, she had in view j but she continued the same 
course of proceeding for at least a quarter of an hour, in 
fact, till I found it quite necessary to bnag it to a 
close. 

From the above statement of the conduct of the animal, 
the impression on my own mmd was that I must have 
carried away from my friend’s house some subtle effluvia, 
which tended to bring back to the mother the recollection 
of her puppy. And this caused me some additional sur- 
prise, inasmuch as greyhounds arc possessed of great 
keenness of sight, but arc generally considered as rather 
deficient in their power of smelling The conclusion is 
still more remarkable During the space of about two 
years I usually paid my friend a visit twice a week, and 
on eveiy occasion, on my return home, the greyhound 
would invariably go through the same ceremony. At 
length the proceeding became altogether so striking that 
It was quite unnecessary foi my wife and family (perhaps 
from a little innocent curiosity) to ask, ” Where have you 
been ? They could save themselves the trouble of a 


My cousins were residing in a small village about thirty 
kilom from Montpellier, and on one occasion, when I 
was going to spend some days with them, I took, for the 
first time, my greyhound with me. It so happened that 
not far off there was a hound bitch that belonged to one 
of my cousins’ neighbours, and between these two animals 
(from the beginning of my short slay) there arose the 
deepest hatred and animosity, and conflicts of the most 
ferocious kind were matters of daily, almost hourly, oc- 
currence. Time altogether failed m producing any better 
feeling between them, and to the end of my visit each was 
ever ready and anxious to try their strength whenever the 
opportunity offered. In the course of the following year 
1 paid a second visit to the same place, accompanied by 
my greyhound, and about three-quarters of an hour before 
I reached the village the animal, as if struck with a sudden 
Idea, rushed forward at her full speed, and all attempts to 
her back proved quite ineffectual. On reaehmg the 
vUlage I found that a terrible encounter had already mkm 
place between the two heroines, who were on the point of 
renewing the attack after a temporary cessation of hos- 
tiiitie*. 

The following anecdote relating to the same greyhound 
swrns to prove that these animals may sometimes eahibit 
a nighn s^dard of reasoning power than according to 
general opinion they possess. ® 

I was passmg some ^ys in the country with my aunt, 
who had a middle-sized spaniel bitch, of a somewhat lul’ 
len and treacherous temper This spaniel observed, with 
an evident ieeltng of jealousy, that my greyhound was 
m^ing herself quite at home in my aunts kitchen, and 
whenever she had a favourable opportunity, \^thout 
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exposing herself to too much danger^ she never failed to 
give an angry bite to her unsuspecting rival, and imme- 
diately to rush for sheltei under a kneading-trough, from 
which position my greyhound w is unable to dislodge her 
After a short time the spaniel had puppies, and she was 
placed with two of them in a corn-loft, over the kitchen, 
from which there was a door which led to it by a flight of 
stairs ; the door was usually kept closed in consequence 
of the known animosity between the two rivals. For some 
days the new mother, entirely occupied with the care of 
her little ones, did not descend to the kitchen, and my 
greyhound occasionally showed a strong desire to go up 
to the loft and see what was going on there When the 
puppies were about seven or eight days old, their mother 
began to rc-appe.ir in the kitchen, and to observe to- 
wards the greyhound the same line of conduct, with the 
exception only of an appearance of increased hatred. At 
length, on one occasion, when the spanul was eating 
her dinner, and the coin-Ioft door happened to be partly 
open, my gre-yhound, taking advantage of the opportunity, 
sprang up the stairs of the loft I observed the cir- 
cumstance, and on calling her down she immediately 
obeyed, and made her appearance before me with a look of 
perfect satisfaction About an hour aftei wards my aunt’s 
husband, on going to the loft, found both the puppies 
dead, without the least mark of external violence, and he 
was at a loss to imagine what could have caused their 
death For myself I had an impicssion on my own miml 
as to tliQ cause of death, but I did not consider it neces- 
sary at the time to mention it to others. I opened 
the bodies of the puppies, and found my opinion 
confirmed The skin was externally sound through its 
elasticity, but the fangs of the greyhound had done their 
work, and the liver had been bruised into a kind of mar- 
malade— exactly in the same manner as the greyhound 
usually crushes the liver of the hare or the rabbit, which, 
literally speaking, are no sooner seired than dead 

In Novembei last, when I w.as staying with my cousin, 
I was much interested m observing the proceedings of 
various kinds of poultry in a field almost contiguous to the 
house. Theie were six or seven young guinea fowls, 
ducks, hens, &c , and also a pair of old guinea fowls, 
which kept always by themselves, and continued running 
to and fro with that pei petual restlessness which is natural 
to them In the midst, however, of their wildest pio- 
ceedings they always appeared to keep an eye on the 
young guinea fowls, and whenever any of the other poul- 
try happened to appi oach the spot where they were, the 
old guinea fowls invariably ran with all speed and dro\t 
them away. Two large hens alone seemed to be exempt 
from this rough treatment, and to have full permission to 
come near the young guinea fowls or not, just as they 
liked. One of the hens, in particular, seemed to enjoy 
some special privileges, and in case of any appaicnt 
danger, there was some immediate proof of care and pio- 
tection on the part of the old guinea fowls 
The above circumstances excited my curiosity, and I 
obtained the following explanation — 

One of these hens had hatched some guinea fowls’ 
eggs, but after three days had neglected to perform thi 
new functions incumbent on her, and had left the young 
brood'to themselves. Fortunately, the other hen, which 
had previously exhibited the well-known symptoms of the 
fever of incubation, adopted the deserted young ones, and 
had nursed them with the greatest affection till they were 
able to take care of themselves. The old guinea fowls, 
It appears, had obseiwed all these circumstances, and had 
retained a grateful recollection of them. 

Under the roof of a small tower at my father’s house 
in the country, a large number of sparrows (consulting 
their own convenience, rather than that of others), had es- 
tablished their nests ; but in consequence of the extensive 
injury caused to the corn-fields by their depredations at 
harvest-ttme, my father, with a view to lessen their num- 


ber, gave direction that all the nests should be removed, 
and thus, by this wholesale order of destruction, about 80 
nests with 366 eggs suddenly disappeared Their fondest 
hopes being thus blighted, and the expected fruit of all their 
labour nipped, as it were, in the bud, the sp.arrows bc'ook 
themselves to noisy meetings, and, m their own way, to 
expressions of anger and resentment This proceeding 
continued for at least a week, after which they dispersed, 
and went in search of some other less dangerous shelter 
for their future progeny In the following year some 
sparrows, which had built their nests under other build- 
ings of our country house, and which had been left un- 
molested, returned to them ; but from that time to the 
present day (forty-eiglit years) I can safely affiim th.at no 
sparrow has ever rebuilt her nest under the roof of the 
tower. The singular facts of the case are these the 
sparrows decidedly object and decline to build any moi e 
nests under the roof of the tower, but they are quite 
willing to avail themselves of the shelter of the position 
during the severe nights of the winter season. 

Montpellier Dr Taladii-HE 


THE GROWTH OF SALMON 
C INCH the time of Magna Ch.trta it has been an object, 
directly or indirectly, on the part of the Legislature, 
to protect the supplies of salmon with which our 
rivers used to be so abundantly stocked but notwith- 
standing the laws which have at various times been 
enacted, this fish gradually became scarcer till, m 186 r, 
all the old laws were lepealed, and fresh and more 
stringent regulations made for protecting and increjising 
our salmon supplies. In .iddition to the fostenng caie 
which IS bestowed, under the Salmon Fishery Acts of 
1861 and 1865, on the fish in the rivers, means have been 
adopted to artificially rear salmon, so as to increase 
their numbers more rapidly than could be done in 
the ordinary course of nature Mr Frank Buckland has 
been the pioneer of this system of artificial bleeding of 
salmon and trout, and the experiments and operations 
which have been carried on during the last few years 
have thrown great light on the hitherto unknown habits 
of this “ king of fish " 

Anyone who looks into the fishmongers’ shops just now 
can sec what a dean, ficsh-run salmon, ready tor cooking, 
IS like— a silvery, plump creature, whose “lines" are 
made for speed in water, and whose graceful curves giv'e 
the conipletest idea of v igour and strcngtli in stemming a 
rapid current of water. 

But very few people, probably, know what sort of an 
appearance this beautiful fish presents m its infancy 
Hidden away during that period in the upper waters of 
our salmon rivers, and ultimately in the depths of the 
sea. It IS lost to sight till it grows large enough to be 
taken by the salmon nets , and until lately very little was 
known of Us natural history, or of Us habits, though the 
experience of the last few years has revealed many in- 
teresting facts concerning the development of this (ish, 
through the egg, fry, smolt, and grilse stages, till it be- 
comes a full-grown salmon 

Fig. t represents the egg— natural size— of a salmon 
just laid Each female salmon carries, on an average, 
800 to 900 of such eggs to every pound of her weight. 
They arc generally of a pinky opal colour, elastic to the 
touch, coveted with a soft horny membrane, with a 
minute opening through which a particle of the spawn— 
the goft roe — of the male fish enters, and the egg is fer- 
tilise. From this moment the young fish gradually de- 
velops, under the influence of the cold running water. 
At me end of about 3? days— more or less according to 
the temperature, which snould be about 40" — two fittle 
black specks can be seen, as at Fig. 3, which are the eyes 
of the embryo fish ; the vertebra may be ^sceratd 
In the form of a fmnt red line, and a smaU red globule 
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which sbort'y afterwards appears, represents the vital 
orgaoi of ths embryo fish. 

At the end of about 80 to 100 days from the deposition 
of the egg the fish has so increased in size that it bursts 
the “ shell” and makes its debut m the form represented 
at Fig. 3. The sac or umbilical vesicle attached to the 
under part of the fish contains a secretion resembling 
albumen, which affords nourishment to the infant fish for 
the first six weeks or so of its existence By that time it 
is quite absorbed, and for the first time we sec a perfect 
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fish. Fig 4, with Its fins, gills, and scales, which h.ue 
hitherto been piesent, but imperceptible except under the 
microscope, fully forms d and now the young salmon 
begins to feed Ilisgiowtli is not very lapid for some 
months, the lines a b c representing the average length 
of a salmon at 2, 3, and 4 months old At 2 years old 
the fish 1$ about 9 to 1 2 inches long. 

As soon as they aie large enough .ind strong enough, 
the “ smelts, " as they are now called, descend to the sc.i ; 
here they are lost sight of until they return up the river as 
” grilse ” The actual duration of their slay in the sea is 
not yet known, from one to llirce years being variously 
estimated as the probable length of time The object of 
this migration to the sea is to find the food which is 
necessary for the secretion of the fat of the fish, who lues 
on the /</, smaller fish and ci tistaccans, and the 

spawn of sea-fish winch abound in our seas The 
length of then stay in salt-ivatcr is regulated, no doubt, 
by various cirrumstanccs, and is not the same in cieiy 
case. When the salmon has laid up a sufficient supply 
of fat m Its body and on its pyloiic appendages, which 
arc a wonderful provision of Nature for the secretion of 
an amount of fat sufficient to supply it during its sojourn 
in fresh waters, it ascends the river, its roc or spawn 
developing as it ascends , till, about Christmas-timc, or 
sonieliines earlier, it reaches the shallow headstreams of 
the river, in the gravelly beds of which it deposits its 
egg?) returning immediately aftenvards to the sea, no 
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lorger in the bright, plump, muscular condition m which 
it ascended, but a lean, lank, ugly, wounded beast, which 
one would hardly recognise as Salmo salat . Fig. 5 
represenii fh* head of a ‘Ttelt," as those salmon are called 
which have 'newly spawned. The curved projection, or 
hook, on the lower jaw, is a cartilaginous memWane, the use 
of which nobody knows. The fish is in a very weakly con- 
dition, as hit fat is gone, and he perhaps assumes this 
appearance to frighten other animals, which might 
otherwise be tempted to attack him. The drawing 
is taken from the photograph of a salmon, weighing 
aolb., which was found dead on the banks of one of our 
WeJeh nvers. 


This fish, had it survived, would have returned to sea, 
recovered its fat, and presently come back worth zl or 
3/., whereas, by dying in this condition, it was worth 
nothing. It had, however, done its duty by depositing 
perhaps 16,000 eggs Only a very small percentage, 
however, of the eggs laid ever become adult fish. Floods 
wash them out of their gravel nests ; ducks, and other 
birds, eat them , beetles and various insects attack 
them , they are smothered with mud, or left high and 
dry on the shore ; the young fish are poisoned by pollu- 
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tions, or diverted into mill Icats and canals, and so lost ; 
trout eat them wholesale ; in fact the whole of their 
earliest existence is a very living death, and it is a wonder, 
with all the ordeals they have to pass through, that we 
have any salmon loft To kill them legitimately for food for 
ourselves is bad enough, and we ought to do all we can 
to protect them when joung 

In the artificial system of breeding salmon the adult 
fish are caught just as they are on the siiawning beds, and 
the eggs taken from them , the ova and null arc properly 
mixed togethei, and the eggs placed in troughs of water 
so arranged as to imitate as closely as possible the n2tui.il 
conditions necessary for the development and growth of 
the fish. Properly managed, 90 per cent, of the eggs will 
hatch out the young fish are turned into the river when 
they are about a year old , if they can be kept two years 
m tanks large enough, with plenty of running water, so 
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much the better for the prospect of their reaching the 
tea in safety. 

When we can make up our minds to keep all our pollu- 
tions out of out rivers, and build “ salmon ladders" over 
all the weirs, so as to give the fish a fair field, and enable 
them to run up stream unimpeded, then, and then only, 
shall we see salmon as plentiful throughout the country 
as it is said to have been in the North a century ago, 
when apprentices are reputed to have stipulated in their 
indentures that they should be fed on salmon not more 
than three days a week. Without this all our efforts to 
stock our barren rivers with artificially bred fry will prove 
comparatively unavailing. C. E. Fryer 
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THE GLACIAL DRIFTS OF NORTH LONDON 

''PHE landscape memonals of the great glacial period 
in Britain have hitherto been chiefly looked for by 
the tourist in the northern and mountainous districts of 
our island. The vast and wide-spreading products of the 
same epoch which lie in the lower and moie southerly 
districts of England, as far as the Valley of the Thames, 
have had to wait longer for their due recognition. In the 
interval, the Londoner addicted to geologising has been 
fain to go to Snowdonia, Bortodaile, and the Highlands 
of Scotland — to the region of perched blocks and ter- 
minal moraines— for memorials of the Ice Age within 
our own coasts. Nor is it to be wondered at that the 


districts in which glacial artion on a grand and cosmical 
scale was first detected in Britain, and which still afford 
the more obvious monuments of the glacial period, 
should so long have monopolised attention But the time 
seems now to have come for the drifts of the southern 
regions to take their proper place m the gallery of glacial 
phenomena. 

So recently have these dnfts changed their char.icter 
m the eyes of geologists that it may be worth while to 
Buminarise their history, and indicate the conclusions 
which have now been arrived at with regard to them as 
well as one 01 two important moot points which will per- 
haps remain doubtful for some time to come 

It seems only yesterday that the glacial drifts of the 
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lower and southern districts of England were looked upon 
as a mere congeries of rubbish heaps and “diluvium” — 
chaotic and unintelligible relics of some mysterious and 
partly hypothetical period. Now, however, these deposits 
are no longer slighted by geologists. In the hands of one 
or two earnest workers— notably Mr. Searles V. Wood, 
jun.— the glacial cltws, and sands, and gravels of England 
are rising into the dignity of a system. The North Lon- 
don glacial drifts may be taken as typical in most respects 
of the great and wide-spreading deposits which are found 
mland counties most remote from the homes of the 
old Bntish glaciers. 

The Finchley and Muswell Hill drift lying on the north. 


ern heights of London overlooking the Thames Valley 
occupies a position of great geological interest and signi- 
ficance. Muswell Hill figures m the very early annals of 
the beds which are known to be of glacial oriitin. In 
the year 1835, Mr. N. T. Wethcrell, of Highgate, 
made the discovery which has given such repute to 
the spot. In Coldfall Wood, just beneath the vegetable 
soil, Mr. Wethcrell found one of those strange medleys 
which geologists were then wont to dismiss as “diluvium.” 
Here, as far south as the Thames Valley, were water- 
wont fragments of granite, mountain limestone, coal, red 
chalk— indeed rock-specimens from all the northero 
formatloas, with a similarly heterogeneous coUection of 
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fossil remains. Agassiz had not as yet broached the great 
conception of the glacial period ; the diluvium reigned 
supreme. Year by year more extensive p.atches of 
fossiliferous clays and gravels were found adjacent 
to Muswell Hill From Finchley and Whetstone an 
abundance of fossils proper to the chalk and oolite 
formations was obtained, and whole hampers of belem- 
nites were sent ofl to Prof Phillips at Oxford for the 
purpose of his monograph on that genus But the drift 
Itself remained an isolated phenomenon 1 1 w.is left to men 
of the youngei gem ration to attack a problem as worthy 
of solution .ns the problems of Cambria and Siluria. 

During the last five or six years, the Finchley and 
Muswell Hill drift has excited fresh attention The 
Great Northern Brandi Kailw.ny fiom E.ist End to 
Finchley has exposed some tine sections, and a body of 
earnest field-geologists — the Geologists’ Association — has 
been at hand to take .ndsantage of the opportunities thus 
afforded. In the same period Mr Wood has published 
his “ Sequence of the Cilacial Beds,’’ .and the f.cological 
Survey a map of the superficial deposits of the district. 

Lying on the lulls and plateaux, the North London 
drifts have a scenic interest They foim noticeable 
fe.itures in the Middlesex landscapes, .is may bo seen in 
the accompanying geological map of the district (Fig i) 
The valleys and streams aiound the plateaux delineate 
in an instructive manner the extent of the gl icial beds, 
whilst they suggest the action of those meteorological 
forces which have 1 educed these beds to then present 
limits since tlicir elevation above the sea. 


But unlike the moraines of Snowdonia and other 
mountain districts, these much older lower ground 
accumulations arc not, m the view of most English 
glaci.ihsts, the immediate deposits of land ice. Contrary 
to the beliefs of the Scotcli geologists, who would regard 
them as the eriuiv.ilents of the Till, they are referred to 
the era of the great submergence of England beneath the 
glacial sea They arc the transported material of the 
submarine terminal moraine. As the ice-foot retired 
before the submerging sea, it left behind it the dibrts of 
the rocks it had degraded to be tr.inspoited by bergs and 
rafts over the Middlesex of the future. 

The glaiial deposits at Finchlty station, although they 
conform to the general character of such beds in the 
south-western counties, have certain features which may 
prove to be more developed hci e than elsewhere, and may, 
at some futu.c time, help to connect these deposits with 
then moic local sources of supply The prepondeiance 
of the cliaracteiistic Oxfoid clay fossil Otyplea (hlalala\% 
remarkable, .ind whilst the chalk and the Oxford clay arc 
the most laigely repiescntcd, the formations of which the 
fewest traces arc found are the gault and the London 
clay Foreign blocks, transport! d by ice, .ire geneially 
.absent fiom the distiict Blocks of Sarsen sandstone arc 
not uncommon, but it is worthy of notice that they are 
only found m the drift 

The v.ist soiiues of supply for the flint pebbles which 
abound in the glacial gravels of the district arc still repre- 
sented m the sm.dl and loi il icmaindeis which cap the 
high gioimd at Totteiidge, and arc found at Barnet, 



where these second-hand accumulations of the Lower or 
Middle Ikigshot, disturbed or redeposited, are Irec from ' 
tlic quartzites of the glacial gravels, and exhibit an un- 
mixeel Eocene lineage 

After yeais of untold labour, which offer a noble 
ex.iniple of private entci prise in the cause of geology, Mr. 
Searles V Wood, jun , has established the succession of 
the glac al beds of the cast of England and the central 
counties, which is here given in abstract - 

Post-glacial Beds 

1 Upper Glaciai. • — i. The purple boulder clay of 
Yorkshire without chalk 2 The purple boulder clay 
with chalk 3 T/w Ctcat LhalKy Houldtr Clay of the 
South of England [t g at Finchley and Muswell Hill). 

II. Middle Glacial.— the MtddU Glacial Samis and 
Pebbly Graveh of the South-East of England and the 
Central Counties {e.g., the Finchley and Muswell Hill 
sands and pebbN gravels). 

III. Lower Glacial.— The Contorted Drift of Nor- 
folk, the Cromer Till, and the Pebbly Sands of Norfolk 
and Suffolk (Upper Crag). 

A few words further in explication of this sequence will 
show how wide an area of England is concerned m the 
deposits with which the Finchley drifts are thus corre- 
lated. 

The deposit to which the Finchley chalk boulder clay 
belongs stretches in an intermittent way from the lower 


Thames Valley to Central Lincolnshire, and from the 
Eastern Counties of Norfolk and Suffolk to East Stafford- 
shire. The Finchley sands and gi.avels extend (mostly 
covered by the boulder day) over nearly all the three 
large counties of Norfolk, Suffolk, and Essex, and are 
present in Herts, Bucks, and I eicester. So there is no 
insignificant number of geologists, away from the region 
of the old glaciers, who m.ay study in their own locality 
the memorials of the great glacial period in England. 

Inasmuch as the maps which Nature has laid down 
in the ground beneath us are historical as well as physical, 
this sequence introduces us to a scries of consecutive 
events m the earlier history of the great Glacial Period. 
In the lower glacial the age of Ice begins. In the next 
deposit we notice a pause in the Arctic conditions which 
had prev.ailcd The foiraation of that characteristically 
glacial deposit, the boulder clay, was arrested, and the 
sands and gravels (middle glacial), of milder waters, took 
Its place. Then the Arctic conditions returned, and 
brought in the chalky boulder clay. At length the higher 
rocks were brought within the reach of the sea, until the 
Yorkshire Wolds were submerged, and eventually the 
Westmoreland fells yielded their dbbris to be spread over 
the sea-bottom (Fig 2) That the glacial period should 
have left its memorials so far south m our island as the 
valley of the Thames, was a matter of incredulity among 
many geologists, even so recently as ten years since, when 
compelled attention to the Mus- 
well HiU drift in the “ Antiquity of Man.” That the 
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drift of the glacial period did not once extend over 
the counties south of the Thames has yet to be demon- 
strated, and those geologists who liold that we have 
already discovered the on^nal southern limits of the 
glacial clays and gravels m England, have yet to explain 
the condition of these deposits of the north brow of the 
Thames Valley, where they are as pelagic in character as 
they are a hundred miles farther north. 

The dwellers in the south of England havethus been com- 
pensated for their distance from the bolder region of the old 
British glaciers, of perched blocks, and terminal moraines. 
The glacial period has now been brought home, as it 
were, to their own doors By the classification of the 
glacial beds which we now possess, patches of clay and 
gravel which seemed to have a sporadic and insignificant 
character are seen to belong to a great and historical 
series. In the presence of such “ diluvium ” as that of 
Muswell Hill, with Us astonishing medley of organic 
remains, it needs no longer to be asked, — 

“ What Stas receding from what former world 
Consigned these tribes to stony sepulchres ? ” 

We know now that it was an icy sea. 

Henry Walker 


FLIGHT NOT AN ACQUISITION 

A FEW weeks ago, when at Ravenscroft (the residence 
of Lord Amberley), I shut up five unfledged 
swallows m a small box not much larger than the nest 
from which they were taken. The little box, which had a 
wire front, was hung on the wall near the nest, and the 
young swallows were fed by their parents through the 
wires. In this confinement, where they could not even 
extend their wings, they were kept until after they were fully 
fledged. I was not at Ravenscroft when the birds were libe- 
rated, but the following observations were made by Lord 
and Lady Amberley, who have kindly communicated them 
to me. On going to set the prisoners free, one was found 
dead — they were all alive on the previous day. The re- 
maining four were allowed to escape one at a time Two 
of these were perceptibly wavering and unsteady m their 
flight One of them after a flight of about 90 yards dis- 
appeared among some trees ; the other, which flew more 
steadily, made a sweeping circuit m the air after the 
manner of its kind, and alighted, or attempted to alight, 
on a branchless stump of a beech , at least it was no more 
seen. I give the unabridged account of No. 3 and of 
No. 4 as It stands in the notes made at the time by Lady 
Amberley. “No. 3 (which was seen on the wing for about 
balf-a-mmute), flew near the ground first round Welling- 
tonia, over to the other side of kitchen garden,* past bee- 
house, back to the lawn, round again, and into a beech 
tree. No 4 flew well near the ground, over a hedge 
twelve feet high to the kitchen garden, through an open- 
ing into the beeches, and was last seen close to the 
ground.” The following remarks were added subse- 
quently “ The swallows never flew against anything, nor 
was there in their avoiding objects any appreciable dif- 
ference between them and old birds No. 3 swept round 
the Wellingtonia, and No. 4 rose over the hedge just as 
we see the old swallows doing every hour of the day " 
It remains to add that each of these birds was weighted 
with a small collar of coloured cloth, put on for the pur- 
pose of marking them ; and that an old swallow on being 
set free encumbered by a similar adornment, exhibited 
the same unsteadiness in its flight. 

There is little need to make any remark on the above 
facts. In proving the flight of buds, and their power of 
Riding their course through the air in accordance with 
their sensations of sight, not to be an acquisition, they 
support the general doctrine that all of what may be 
called the professional knowledge and skill of the various 
species of animals come to them by intuition, and not 


as the results of their individual experiences. With 
wings there comes to the bird the power to use them. 
Why, then, should we believe that because the human 
infant is born without teeth, it should, when they do make 
their appearance, have to discover their use ^ The 
swallow, the first time it is in the air t.akes care, or rather 
does not need to take care, not to dash its brains out 
against a stone wall VVhy, then, should we believe man 
to have no instinctive faculty of interpreting his visual 
sensations? Douglas A. Spalding 


BRITISH ARCHA:.OLOGICAL INSTITUTE 

'T'HE annual meeting of this Institute commenced at 
Exeter on Tuesday, July 29, the President for the 
year being the arl of Devon. Many valuable papers 
were read, and many interesting excursions made in the 
neighbourhood ; the reception by the Mayor, the local 
authorities, and the inhabitants generally, has been most 
enthusiastic. The Congress was brought to a close on 
Tuesday last, and is declared to have been the most 
successful meeting of the kind ever held. Of the many 
\aluable papers read we give the following by Dr. 
E a. Freeman, on “The Place of Exeter in English 
History.” 

He remarked that it sometimes came into the 
mind of an English traveller in other lands that the 
cities of his own country must seem of small account 
m the eyes of a traveller from the land which he 
visited. He spoke of course as an antiquary and not 
of modern prosperity and splendour. As a rule an 
English town did not make the same impression as an 
artistic and antiquarian object as did towns of Italy, 
Germany, Burgundy, France, or Aquitaine But whilst 
we had lew cities as rich at once m history and art as 
many of those on the Continent, yet we need not grieve ; 
for whatever was taken from particular districts was 
added to the general history of our country. Why was the 
history of Nuremburg greater than that of Exeter? 
Simply because the history of England was greater than 
that of Germany, The domestic history of an English 
town which had always been content to be a mumcipahty, 
and had never aspired to be a soveieign commonwealth, 
seemed tame beside the stirring annals of the free cities 
of Italy and Germany. But for that especial reason it had 
a value of its own, it had not struggled for the greatness 
of its own, but It had done its work as part of a greater 
whole — U had played its part in building up a nation. 
And the comparison beween the lowly Enghsh munici- 
pality and the proud Italian or German commonwealth 
had also an interest of another kind. The difference 
between the two was simply the difference implied m the 
absence of jmhucal independence m the one case and its 
presence m the other. The difference was purely external 
—the internal constitution— history and revolutions— often 
presenting the most striking analogies In both might 
often be seen the change from democracy to oligarchy, and 
from oligarchy to democracy. In both they might see 
men who, m old Greece, would have taken their places as 
demagi^es, perhaps tyrants. Exeter had something to 
tell of Earl and Countess of Devon ; Bristol of its h^f- 
citizens, half tyrants, the Lords of Berkeley. In the fre* 
cities of the Continent we saw what English cities might 
have been if the royal power in England had no 
stronger than that of the Emperors, and if England had 
therefore split up into separate states like GerraMy, Italy, 
and Gaul. In England the constant tendency had been 
toqnity and to make every local power subordinate to 
that of the king, and it was this that had made ^ 
difference between a municipality like Exeter and a 
commonwealth like Florence In Exeter reflections of 
this kind had a special fitness. No city m England had 
a history which came so near to that of the great conu- 



STATURE 


290 


\Aitg. % 1873 


nental cities j none could boast of a longer unbroken until a hundred and forty years later, the city was 
existence nor was so direct a link between the earliest and encircled by a wall of square stones and strengthened by 
the latest days of the history of our island. None had in towns, marking a fourth stage in the history of English 
aU ages more steadily kept the character of a local fortification. If anyone asked him where the wim of 
capital, the undisputed head and centre of a great Ethelstan was now he could only say that a later visitor 
district And none had come so near to being some- to Exeter took care that there should not be much of it 
thin g more than a local capital, none had had so fair left for them to see. Still there were some small frag- 
a chance as Exeter of once becoming an independent ments, but suppose not a stone was left, yet as he under- 
commonwealth, the head of a confederation of smaller stood evidence, the fact that a thing was recorded to have 
boroughs, perhaps the mistress of dependent towns and been destroyed was one of the best proofs that it once 
subject districts. It was not then with mere words of existed. The distinguishing point in this stage of the 
form that he might congratulate the Institute on finding history of Exeter was this, that it alone of the great cities 
themselves at last within the walls of the great city of of Britain did not fall into the hands of the English 
Western England. They had been to many other places, to invaders till after the horrors of conquest had been 
York, Lincoln, and Chester, and if Exeter must yield to softened by the influence of Christianity. When Caer 
these in the wealth of actually surviving monuments, it Wise became an English possession there was no fear 
assuredly did not yield to any of them in the histone that any West .Saxon prince should deal with it as Ethel- 
interest of its long annals. It had, in truth, peculiar frith had dealt by Deva When Isca was taken the West 
interest of its own in which it stood alone amongst the Saxons had ceased to be destroyers, and deemed it 
cities of England ; she was among cities what Glastonbury enough to be conquerors. Thus it was that Exeter stood 
was among churches, it was one of the few tics which alone as the one great English city which had lived an 
directly bound the Englishman to the Roman and the unbroken life from pre-English and even from pre- Roman 
Briton. It was the great trophy of that stage of English days. 

conquest when our forefathers, weaned from the fierce Whatever was the exact date when it became 
creed of Woden and Thunder, deemed it enough to an English possession, it was with the driving out of 
conquer and no longer sought to destroy. the Welsh inhabitants under Ethelstan that it became 

Exeter, Isca, Caer Wise was a city of the same class as purely English As such it filled during the whole 
Bourges and Chartres. Herewas what was found commonly of the tenth and eleventh centuries a prominent place 
in Gaul but rarely m Britain— the Celtic hill-fort which had among the cities of England and a place altogether 
grown into the Roman city, which had lived on through without a rival among the cities of its own part of 
Teutonic conquest, and which still, after all changes, kept the country. Later in the century the fortress by the 
its place as the undoubted head of its own district. In Exewasthechiefbulwark of WestcrnEnglandduringthe 
Wessex such a history was unique ; in all Southern renewed Danish invasions of the reign of Ethelred. It was 
England London was the only— and that but an impeifect a spirit-stirring tale to read how the second millennium 
— parallel The name carried on thesame lesson which was of the Christian era was usheted m by the record which 
taught by the site Caer Wise had never lost us name, told how the heathen host sailed up the Exo and strove to 
It had been IaitinisedintoIsca,TeutonisedintoExancestcr, break down the wall which guarded the city, how the 
and cut short into modern Exeter, but thiough all con- butgbers bore up against every onslaught, and how they 
quests, through all changes of language, It had proclaimed withstood the invaders Exeter was saved, but the 
itself as the city b> the Exe. In this respect the con- unready King had no help or reward for the men who 
tinuity of Its being had been more perfect than that of saved it, and the local force of Devon and bomerset had to 
most of the cities of Northern Gaul. The name and the strive how they could against the full might of the invader, 
sits of Exeter at once distinguished it from most of the and the devastation of the land around followed at once 
ordinary classes of English towns . . upon the successful defence of the city In the next 

The firstqiiestionwhich now suggests itselfwasone which year Exeter became part of the “Morning gift” of the 
he could not answer — when did the city first become a West Norman Lady, and Hugh, “The French Churl,” as our 
Saxon possession ’ When did the British Cacr-Wisca, chroniclers call him, was sent by his foreign mistress to 
the Roman Isca, pass into the English Exancaster? Of command in an F.nglish city, and through his cowardice 
that he could find no date— no trustworthy mention. The or treason Sweyn was able to break down and spoil the 
first distinct and undoubted mention of the city he could city. It was not clear whether all the walls were broken 
find was in the days of Alfred, where it figured as an down then, but it was quite certain that sixty years after- 
English fortress of great importance, more than once wards, Exeter was strongly fortified according to the 
taken and retaken by the great king and his Danish best military art. 

enemies. He was as little able to fix the date of the After the city’s capture by Sweyn nothing more 
English conquest of Isca as he was to fix that of ns was heard of it dunng the Danish wars, and the 
onmnal foundation by the Britons John Shillingford only further knowledge of it between the Danish and 
said that Exeter was a walled city before the incarnation Norman invasions consisted of the foundation of the 
of Chnst, and though it was not likely to have been a bishopnc, and this was accompanied by several circum- 
walled city m any sense that would satisfy either a modem stances which marked it as an event belonging to an age 
or Roman engineer, yet it was likely enough to have been of transition. It was among the last instances of one set 
already a fortified port before Caesar landed in Britain, of tendencies, among the earliest instances of another. 
At all events the first definite mention of it was in the The reign of Edward the Confessor was the last time 
time of the wars of Alfred. But though it was English ^cepting the reign of Edward the Sixth) when two 
by allegiance, it was not until two centuries later that it English bishoprics were joined together without a new one 
became wholly English in blood and speech In Athel- being formed to keep up the number. It had happened 
Stan's day the city was still partly Welsh, partly English, more than once m earlier times ; it happened twice under 
each forming a city within a city. To this state of things Edward when the bishoprics of Devonshire and Corn- 
Athelstan deemed it right to put a stop and to put the wall were united, and those of Dorset and Wiltshire, 
supremacy m the chief city of the western peninsula But this also was the first instance of a movement 
beyond a doubt. Exeter was a port which needed to be for bringing into England the continental rule that the 
strongly fortified, and to be in the hands of none but bishopric should be placed in the greatest city of the 
what were thoroughly trustworthy. The Bntish inhabi- diocese. 

tints were driven out, and to the confusion of those who The great ecclesiastical change of the eleventh cen- 
say Englishmen could not put stones and mortar together tury had carried him on beyond the great bme whi^ 
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stood out above all others in the history of Exeter, when 
they might say that for eighteen days Exeter was England 
The tale of the great siege he had told elsewhere in full 
detail, and he would not tell it again now, but the story of 
the resistance of the westei n lands and their capit.il to the 
full power of the Conqueror, was one that never ought to 
pass away from the memories of Englishmen. The bravery 
of the inhabitants formed a tale which, even m that stirring 
time, spoke more than any othcr -save the tale of the 
great battle itself— to the hearts of all who loved to bear 
in mind how long and hard a work it was to make England 
yield to her foreign master But whilst our hearts beat 
with those of the defenders of Exeter, yet we saw none the 
less now that it was for the good of England that Exetei 
fell. A ouestion was here decided, greater than th.it 
whether Harold, Edgar, or William should reign — the 
question whether England should be one When Exeter 
stood forward for one moment to claim the rank of a free, 
imperial city, and her rulers expressed themselves willing 
to receive William as an external lord, but refused to admit 
him within her walls as her immediate sovereign, they saw 
that the tendency was at work in England by which the 
kingdom of the continent was split up into loose collections 
of independent cities and prmcip.ilities, and the path was 
opening by which Exeter might have come to be another 
Lubeck, the head of a Uamonian house, another Bern, 
the mistress of the subject lands of the Western Penin- 
sula. .Such a dream might sound wild in our ears, 
and we might be sure that no such ideas were present 
in any such definite shape to the minds of the defenders 
of Exeter. But any such designs were probably just 
as little known to the minds of those who m any German 
or Italian city took the first steps m the course by which 
from a municipality, or less, the city grew into a sovereign 
commonwealth Historically, the separate defence of 
Exeter was simply an instance of the way in which, aftei 
Harold was gone, England was conquered bit by bit 
York never dreamed of helping Exeter, and Exeter, if it 
had the wish, had not the power to help York But 
It w<is none the less true when we saw a confederation 
of western towns, with the great city of the district at 
Ihcir head, suddenly starting into life to check the progress 
of the Conqueror— we saw that a spirit had been kindled 
which, had it not been checked at once, might have 
grown into something, of which those who manned the 
walls of Exeter assincdly never thought. We could 
hardly mourn that such a tendency w.is stopped even by 
the arm of a foreign conqueror We could hardly moiiin 
that the greatness of Exeter w.is not purchased at the 
cost of the greatness of England But it was woitli 
while to stop and think how ne.n England once was to 
running the same course as othei hands From the sacii- 
fice ot the geneial welfare of the whole to the gre.itei 
brilliance ol paiticular members of the whole, we had 
been saved by a v.iricty of causes, and not the least of 
them by the personal charactei of a series of great kings 
working in the cause of national unity, from West Saxon 
Egbert to Norman William. The tendency of the 
patriotic movements in William’s reign was to division , 
the tendency of William’s own rule was to union The 
aims of the Exeter patricians could not have been long 
reconciled with the aims of the sons of Harold, nor could 
the aims of either have been reconciled for a moment 
with those of the p,misans of the Ethcling Edgar, or of 
the Danish Sweyn We sympathised with the defenders 
of Exeter, York, Ely, and Durham, but from the moment 
.England lost the one man of her own sons who was fit 
to guide her, her best fate m the long run was to pass as 
an individual kingdom into the hands of fhe victorious 
rival. 

With the subjection of Exeter by William might faiily 
b«| ended the tale of the place of Exeter in English 
history. It was then settled for Exeter that she was 
|9 bf an English city— no separate conunonwealth— a 


member of the individual English kingdom, but still 
a city that was to remain the undisputed he.ad of us 
own district. Us history from this time was less 
the history of Exeter than the history of those events 
m English history tint took place at Exeter. It 
still had Its municipal, ecclesiastical, Us commcicial 
history, but no longer .i sep.irate political being of Us 
own. It was no longer an object to be striven for by men 
of contending nations, nor something that might be cut 
off from the English realm either by the success of a 
foieign conqueror or the independence of its own citizens. 

In the other sense of the word, as pointing out those 
events of English history of which Exeter was the scene, 
the place of Exeter m English history was one which 
yielded to that of no other city in the land save London 
Itself. It was with a true instinct that the two men who 
open the two great eras m local history— English Ethel- 
stan and Norm,an Willnam— both gave such special heed 
to the miliury defences of the city No city in England 
h.id stood more sieges. It stood one, and perhaps two 
more, before William’s own reign was ended — indeed 
before William had brought the conquest of the whole 
land to an end by the taking of Chester The men of 
l.xeter had withsto xl William as long as he came before 
them <is a foreign mv.ader , when his power was once fully 
c’st<iblished, when the Castle on the Red Mount held 
down the city in fetters, they seemed to have had no 
inclination to join in hopeless insurrections against him 
When, a year and a half after the gre.it siege, the Castle 
was again besieged by West .baxon insurgents, the citizens 
seemed to have joined the Norman garrison m resisting 
the attack. Accoiding to one account they had already 
done the like to the sons of Harold and their Irish 
auxiliaries. The wars of Stephen did not pass without a 
siege of Exeter, in which king and citizens joined to be- 
siege the rebellious lord of kougemont, and at last to 
starve him within the lowers of which legend was 
already beginning to speak as the work of the Ctesars. 

To pass to later times, the Tudoi era saw two 
sieges of the city, one at the hands of a pretender to 
the crown, and .mother at the hands of religious 
insurgents of the further West Twice again in the wars 
ol the next century Exeter passed from the one side to the 
other by dint of siege, and at the last she received an in- 
vader at whoso coming no siege was needed The entry 
of William the Deliverer through the Western Gate 
formed the balance — the contrast — to the entry of 
William the Conqueror through the Eastern Gate. The 
city had resisted to the utmost when a foreign invader, 
under the guise of an English king, came to demand hei 
obedience. But no eighteen days’ siege, no blinded host- 
ages, no undermined ramparts were needed when a kins- 
man and a deliverer came under the guise of a foreign 
invader. In the army of William of Normandy Eng- 
lishmen were pressed to complete the conquest of Eng- 
land, but in the army of William of Orange, str.angers 
came to awake her sons to begin the werrk of hei deliver- 
ance In the person of the earlier William the Crown of 
England passed away for the first time to a king wholly 
.alien in speech and feeling . in the later William it in 
truth came back to one who was even in mere descent, 
and yet more fully in his native hind and native speech, 
nearer than all that came between them to the old stock 
of Hengist and Cedric. The one was the first king who 
reigned over England purely by the edge of the sword, 
the other the last king who reigned over England purely, 
by the choice of the nation. The coming of each of 
the men who entered Exeter m such opposite characters 
marked an era m our history. The unwilling greeting 
which Exeter gave to the one William and the willing 

f reetmg which she gave to the other, marked the wide 
iffetence in the external aspect of the two revolutions. 
And yet both revolutions hao worked for the same end ; 
the great actors in both were, however unwittingly 
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fellow workers in the same cause It was no smalt | 
place in English history which belonged to the city whose i 
name stood out in so maiked a way in the tale alike of 
the revolution of the eleventh and the seventeenth cen- 
turies. It was no small matter, as we drew near by the 
western bridge or the eastern isthmus, as we passed where 
once stood the eastern and the western gates, as we trod 
the line of the old Roman streets, to think that we were 
following the march of the Conqueror and the Deliverer ; 
it was no small matter, as we enteied the minster of 
Leofric, Warlewast, and Grandison, to think that the Te 
Deum was there sung alike for the overthrow of English 
freedom and for its recovery. It was no mean lesson if we 
had to connect with the remembi ances of this ancient city 
— among so many associations of Bntuh, Roman, and 
English days— the thought that rose above all the rest, the 
thought that there w.is no city in the land whose name 
marked a greater stage m the history of the Conquest of 
England, that. there was none whose name marked a 
greater stage in the history of her deliverances. 


NOTES 

Foikion honours have been recently falling in showers on 
the heads of English scientific men Not long ago the Emperor 
of lirasil nominated as Knights of the Imperial Order of the 
Rose, the foil iwing gentlemen —Sir G B Airy, Dr Warren 
De La Rue, Dr Birch, I’rof. Abel, Major MonenefT, Capf. 
Andrew Noble, and Mr J Norman Li'ckyer The other day, 
King Oscar 11 , of Saeden, at lus coronation at Stockholm, 
marked his appreciation of the services icndeiul by science by 
conferring distinctions on sevtial men of li-arning, both Swedes 
and foreigners Among the latter were the following eminent 
scientific men of this couniry . - Sir Charles Lyell and Su George 
B Airy, namid Commanders of the hirst Class of the Order of 
the Polar Star , and Profissor John Tyndal, I'lofessor Thomas 
Henry Huxley, and tliejDircc'or of the Botanical Gardens at 
Kew (Dr Joseph Dalton Hooker), rained Knights of the same 

We understand that one of the evening discourses at the 
meeting of the British Association next month will be delivered 
by Prof W C. Williamson, of Mantlitslci, on “Coal and 
Coal Plants ” It is also hoped that Prof Clerk Maxwell will 
deliver a discourse on “ Molecules ” Several papers on subjects 
of local interest have alsd been promised I he followmg is a 
list of the vice presidents and other officers of the Assoviation, 
the president elect, as we have already announced, being Prof. 
A. W Williamson, F RS -Vice-Presidents elect - the Earl 
of Rosse, F.R S ; Lord Houghton, F.R S ; W E Foister, 
M.P ; the Mayor of Bradford , J P Gavsiot, F R S , Prof. 
Phillips F.R b 1 John Ilawkshaw, F.R S Local Secretaries 
for the meeting at Biadfurd , the Rev. J R Camjibell, D.D. ; 
Mr. R. Goddaid , Mr Piele Thompson Local Treasurer for the 
meeting at Bradford Mr Alfred Harris, jun General Secre- 
taries . Capt. Douglas Gallon, C.B. R E F.R S, Dr. Michael 
Foster, F.R.S., Trinity College, Cambridge, Assistant General 
Secretary i George Griffiths, M A. General Treasurer : William 
Spottlswoode, F.R S. Auditors • John Ball, F R S j J Gwyu 
J effreys, F R.S. ; Colonel Lane Fox, KGS The sections are the 
ol lowing ! — A, Mathematical and Physical Science — Prc.ident : 
Prof. Henry J. Stephen Smith, F.R S Vice-Prc&idcnts Prof. 
Balfour Stewart, F. R.S , and Prof. Ilenrici. Secretaries Prof. 
W. K. Clifford, M A; ; J. W. L Glaidici, Prof A S 
Hcrschel, and Prof. Forbes. B, Chemical Science —President : 
Dr. W J Russell, F R.S. Vice-Presidents . Prof. Koscoe 
and I Lowthian Bell. (Secretaries . W. Chandler Roberts, F.C.S.; 
Dr. Armstrong ; and Prof. Thorpe. C, Geology — President i 
Prof. Phillips, D C.L Vice-President i W. Pengelly 
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Secretaries i Louis C. Mlall ; William Topley, F.G.S. ; 
R. Tuldeman D, Biology. — Vice-Presidents : Dr, Beddoe 
and Prof Rutherford, M D Department of Zoology and 
Botany —Secretaries Prof Thiselton-Dyer and Prof I.awson. 
Department of Anatomy and Physiology — Secretaries . E Ray 
Lankester and Di Pye-Smith Department of Anthropology — 
Secretaries F W Kudler, F G S , and J H Lamprey, E, 
Geography —President Sir Rutherford Alcock Vice-Presi- 
dents . Major-Gen. Sir Henry Rawhnson nndjohn Ball Secre- 
taries H W Bites, F R G S. , Keith Johnston, F R G S ; and 
Clemen's R. Markham, C B., F R.S F, Economic Science 
and Statistics —President Mr W E. Forster, M P, Vice-Presi- 
dents Dr Farr , Lord Houghton, F R S , E Baines, M.P. 
Secretary . J Filch, M.A O, Mechanical Science,— Pre- 
sident W. Froude, LI, D. Vice-President , A, Bessemer. 
Secretaries , II. M. Brunei, J. N. Shoolbredj H, Bauerman, 

Om Tuesday the forty-first annual meeting of the British 
Medical Association was opened m King's College, London, the 
large hall of which » as crowded on the occasion of the general as- 
sembly, at 3 o’clock The General Meeting was presided over by 
Mr A Baker, surgeon to the General Hospital, Birmingham, and 
president of the Association After the retiring president had ad- 
dressed the meeting. Sir W. Fergiuson took the chair as president 
of the Association for the coming year, and read an address of 
considerable length. It was difficult in the present time, he said, 
for a president of an association like that to find a suitable sub- 
ject for an address, as, whatever topic lie started with he was 
immediately surrounded with so many specialists, who of course 
knew evtrydung better than himself, that he did not know 
where to stand. 1 he jircsident then entered at much length on 
the subject of the valley of the Tiiamcs and the impoi lance of 
pure water inahygu-nic sense He suggested that, without having 
recourse (o the expensive process of going to the lakes of Cumlrer- 
laiid and Wcstmoicland for a supply of pure water, there were 
many streams and rivulets and water sheds where the waters 
could be confineil m lake above lake, and utilised for llie supply 
of London and the large towns. In the evening the Lord and 
Lady Miyorcss held a reception at the Mansion House, which 
was attended principally by medical gentlemen and their wives 
and daugbters. More than 3,000 weie received during the 
evening. 

Among the distinguished foreigners now attending the meet- 
ing of the British Medical Association in London, may be men- 
tioned — Professors Virchow, Oscar Liclreich, and Baron von 
Langenbeck, of Berlin , Prof Busch, of Bonn , Prof Marey, of 
Pans , Prof. Chauveau, of Lyons • Prof. Spicgclberg, of Bres- 
lau ; Prof. l.axarewitcb, of Cliaikow , and Dr, Fordyce Barker, 
of New York 

On Monday, the annual meeting of the Cambrian Archae- 
ological Association was opened at Knighton, Radnorshire. 
This Association was establiOied some thirty years ago for the 
purpose of investigating and preserving the objects of antiquity 
which abound m the Principality The first Congress was held 
at Aberystwith, and the present ts the 28th of the series. The 
Piesldent for the past year was Sir J Russell Bailey, M.P., and 
the President elect is the Hon A. Walsh The week’s programme 
opened on Tuesday night with the annual meeting and reception 
of report, nftei which the President for the yea-, Sir J. R. Bailey, 
was to resign ihc chair to bis successor, the Hon. A. Walsh, who 
was to deliier the inaugural address. The rest of the week will be 
occupied with excursions, and meetings for the reading of papers, 

Mr G. Ki I chsnek has been elected to the headmastership of 
the High School, Newcastle-under-Lyne, Staffordalure, iiethe 
middle of the Potteries. It is to be the first “First Grade” 
established as a seml-classical school (i.r, without Greek in the 
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ordinary school course). The time thus made available, will 
enable more attention to be given to Mathematics and Science. 
The scheme directs that Chemistry and Design should be spe- 
cially taught, wiih a view to the Potter's art. The school is to be 
opened m the spring of 1875. 

It has long been familiar to geologists that the western and 
southein c ast-line of Scotland Is pierced uith caves at different 
levels, injicntmg former successive levels at which the sra waves 
worked. Unfortunately, owing to the want of limestone or very 
calcareous rocks, these caves as a rule present none of that stalag- 
mite deposit which has elsewhere served so abundantly to cover 
over and preserve the remains of the ancient denizens of our 
country with traces of the presence of man himself The caves 
usually open directly upon the coast, with free exposure to the 
air, so that their floors show nothing Iiut damp boulders and 
pools of water from the drip of the roof Recently, however, 
a remarkable exception to these ordinary conditions has been 
observed on the wild cliff line to* the south- west _of the bay of 
Kirkcudbright , the .Silurian greywacke is there traversed with 
strings and veins of calcite along lines of joint and fracture, and 
at one point where an old sea cave occurs, the walls and floor 
at the cave mouth, and for a few y.ard3 inwards, have a coat- 
ing of solid calcaieous matter. Beneatli'this coating in the 
subst.sncc of the breccia, which extends across the cave mouth, 
as well as throughout the cave earth behind the breccia, a great 
quantity of bones, with traces of human [occupation, has been 
found A systematic investigation of the cave, commenced Iasi 
autumn, is being earned on under the direction of Mr. A, J 
Come and Mr. \V Bruce-Clarke, the discoverers of Uic osseous 
layer. At the present time the following, among other remains, 
have been noted . bones of ox, ud deer, goat, horse, pig, pine- 
marten, rabbit, watermole, and other small rodents, together 
with numerous remains of birds, and a few frog and lish bones 
Intermingled with these occur fragments of bronze, bone needle', 
and other bone implements, to the niimlier of more than twenty 
One piece of worked stone (a fragment of greywacke) has been 
found, but as yet not a single chip of flint. A full account of 
the cave will be published as soon os the investigations are 
completed. 

A coNFERENCk of thc City Companies, under the presidency 
of his Royal Highness the Prince of Wales, was held at Marl- 
borough House, on Monday, July 21, with the view of discussing 
how technical education might b: promoted by those companies 
acting in concert with the International Exhibition. It was 
unanimously agreed that the C ity Companies should give their 
best support to the object which the meeting had in view^ 
and Mr. Cole, C B , explained that the Commissioners had de- 
termined that, during the months of August, September, and 
October, schools should be admitted to the Exhibition by ticket, 
at three pence each scholar, and that, during the month of 
August at least, frequent lectures each day would be given on 
the various subjects and processes exhibited He suggested that 
thc City Companies, in addition to sending their own schoob to 
attend these lectures, mightjpurcha^ tickets, and place them at 
the disposal of the London School Board, to enable them to 
award them as prizes. Such tickets might abo be distributed 
- among other public schoob. 

At a meeting held at Grosvenor House on July 17, a Pro- 
visional and an Executive Committee were formed for the esta- 
blishment of a National Training School for Cookery in connec- 
tion With South Kensington. The Committee of Management 
of the Lectures on Cookery at the International Exhibition have 
been urged to take this step from the comparatively great success 
monetarily and otherwise, of these lectures. The* meeting agreed 
that the Executive Committee of the present School for Cookery | 
be an Executive Committee to prepare a scheme and issue the 


same. The meeting also agreed to the following resolutions 
I. That the establishment of a Training School for Cookery, to 
be in alliance with the School Boards and Training Schoob 
throughout the country, is most desirable at the present time 
2 That the aim of thc proposed school should be to teach the 
best methods of cooking articles of food m general consumption 
among all classes. 3 That an Association should be formed 
with 'the intention of making the School self supporting 4 
lhat It would be prudent to secure a capital, say 5,000/, which 
might be raued by means of donations giving the privilege of 
nominating students in the School, as well as by means of a 
guarantee fund , it is estimated that an expenditure of about 
1,000/ wfould be required to fit up a practical school or laboratory 
The Provisional Committee, containing several Royal and noble 
names, were authorised to take thc necessary measures to esta- 
blish the school by means of shares, donations, and guarantees 
Assuming the necessary capital to be provided — and we hope 
there will be no oifliculty nor delay in doing so— the Executive 
Committee hope that they may be able, before the end of the 
year, to establish courses of practical instruction in the kitchen, 
as well as lectures. Arrangements will be made so that courses 
may be severally attended by pupd-teachers m training for pulihc 
education, by domestic servants, and by ladies Tlic experi- 
ment of this school will be first tried m London, and if it suc- 
ceeds, similar schools will be est-iblished in the large towns. 
We sincerely hope such a laudable scheme will meet with per- 
fect success All communications on the subject of thc school 
should be addressed to the .Secretary (/re /,/«.) ol the school. 
Annual Inteniational Exhibiiions, Kensington Gore, I^indon, 
S.W. 

ARRANCtMENTS havc been made witli Mr. P Simmonds for 
tlie delivery each day of six short lectures on the industries illus- 
trated 111 this yiai's Intel national Exhdniion These lectures will 
be commenced on Saturday next 

On Saturday a deputation from thc I'radcj Guild of Learning 
which was formed for the promotion of technical education in 
the various trades and industries of the United Kingdom, waited 
upon the Marquis of Ripon at the Privy Council Office, wilh 
a view of urging upon the Goveinment the desirability of taking 
lurlher steps to promote a higher technical education T he 
deputation included Sir A. Brady, Mr H Solly, and others. 
Sir A Brady said what the working men wanted was. not money 
but a fair stait. They felt that enough had not been done m 
utilising the resources of thc South Kensington Museum. The 
Chancellor of the Exchequer had acted very penuriously in the 
matter. One way in which they could he assisted was by the 
establUhment of a class of instructed teachers and the attaching 
.art schools to the museums The Rev. Mr Solly said that the 
greatbody of the intelligent artisans, who w ere largely represented 
on the council, found that the benefit of the services they re- 
ceived from the Educational Depaitment almost wholly failed 
to reach themselves. This failure arose pniicip-ally from the 
following causes •— h irst, because the sources of information 
were not readily accessible os to what the Department really 
aimed at with a view to assist them Secondly, the workmen 
in the East-end of London found the cost of the journey to the 
South Kensington Museum to be too great in time and money, 
and therefore they desired that two or three other well-furnished 
museums should be established m other parts of the metropolis 
The next point was that the Department should not only assist 
classes which had made some progiess, but classes m their inci- 
pient stages, and which required nursing The last and most 
important point of all was, that however able the Government 
teachers were to mstruct m Science and Art, they were not able 
to give that practical instruction m any trade which the work- 
man n 4 ght pre-eminently need and desire. The apprenticeship 
system had practically broken down. Thc Marquis of Bipoa 
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said that if Mr. Solly's paper were sent in It Should receiye 
careful considerfttiofl. 

Notwithstanding the vast importance of St. Taul’s Cathe- 
dral and the impoaaibility of making up for its loss were it 
destroyed, until recently it was m imminent danger of being 
shattered by every thundet storm that passed over it. The 
lightning-rods that were suppUe<l to it lao years ago have long 
been utterly useless, and from its position, size, and certain 
peculiarities of structure, the noble building formed a tempting 
object of atfiaction to the destructive stroke of lightning Hap- 
pily, we learn from the Tile^mphtc Jountal, this is no longer the 
case. The authorities, dissatisfied with the tleclncal state of the 
building, upon the report of Mr. John Faulkner, Associate of 
the Society of Telegraph Engineers, of Manchester, commis- 
sioned him to prepare a plan for the fitting of the cathmral with 
an efficient system of conductors The plan submitted was 
approved, and the fitting is now completed. In metallic con- 
nection with cross and ball and scrolls are eight copper con- 
ductors, e.nch being a i-inch strand of copjier wires The 
octagonal strand has been adopted as giving moat metal m 
the least space These eight conductors then pass to the 
metallic railing of the Golden Gallery, with which they arc m 
mctnllic connection Thence they are carried down to the 
dome, to the metallic surface of which they arc agun connected 
at several portions of their length Then down the ram-falls, 
over the leaden roofs of the aisles, in the angles formed by the 
aisles themselves, agun down the ram-falls to the sewers. 
Farther, the choir and nave roofs are connected together by a 
saddle or conductor stretching over them both, and joined to 
the conductors proceeding from the summit of the west towers. 
Even tins did not satisfy the rcalous care of Mr Faulkner, wlio 
tes'ed, sheet by sheet, the. electrical condition of the leads, con- 
necting the worse insulated sheets by copper bands to the better 
conducting surfaces Thus the dome, aislc-roofs, and ball and 
cross, and the two west towers, foim one immense metallic con- 
ductor, and the danger aiising from interior gas piping is 
removed , for Coulomb and Faraday have proved beyond doubt 
that electricity accumulates upon the surface only of bodies In 
the sewers, whicli always afford a moist earth connection, the 
copper strands are riseted to copper plates, and these again are 
pegged into the earth. By this means as good an earth con- 
nection is obtained at the top of the cross, at the very summit 
of the Cathedral, as is found in the sewers at its base. 


The report of the annual meeting of the Perthshire Socie^ of 
Natural Science shows that .Society to be in a prosperous and 
good working condition The number of members is large, 
and among them is a fair proportion of workers. We are 
glad to see that excursions have been started, and hope they 
will be continued , no richer field, we are sure, than the County 
of Perth, especially for Botany, exists m this country. The 
Society, under the energetic management of IJr. Buchanan 
White, of Dunkelil, is publishing a hauna and Flora of Perth- 
shire, and It IS under its auspices the Scottish Naturalist is 
brought out Daring tlie last summer Mr. J. Allen Harper 
turned out, for tlie puipose of acclimatisation, about 7,000 living 
specimens of the following molluscs . Hdtx lugata, II puana, 
and Bnlimus aautus The annual address of the president. 
Col Drummond Hay, occupies the greater part of the report, 
and gives many interesting details concerning the birds of Perth- 
I slide. The .Society has entered on the seventh year of its 
existence. 

Tiil following .are (he chief additions to the Brighton Aqua, 
rium during the past week —4 Corkwing Wrasse (Crenitabrus 
melopt) , 7 Pogge ( lalaphtaitii^) , 1,000 Prawns (Pala- 

mon soiatiis), several groups of Serputa contoriuplu ata and 
Atcyomu m digilatani. Four young rough hounds (.Si p ’hum cauf 
lula) have been hatched from eggs laid during the la‘t week m 
January The period of their development in at'o is therefore 
SIX months A large number of young Squid (Lehgo vutgam) 
have also been hatched from spawn brought in by fishermen 

The additions to the Zoological Society's Gardens during the 
last week include an Ocelot (Fehs pantahs) from America, pre- 
sented by Mr A. ft. Keymer and Mr C C I.ovesy ; a Togue 
Monkey (.l/nnicwi piUatus) from Ceylon, presented by the Ser- 
geants of the 1st llitt Scots I'usiliers , a grey Ichneumon (fifer- 
ptsta grtH’tts) from India, presented by Mr G S Daintry ; a 
starred Tortoise ( /fstudo ihllata) fiom India, presented by Capt 
C S Sturt , two lesser black-backed Gulls (harm fuscus), pre- 
sented by Mr C W Wood, two crested Pigeons (Oiyphaps 
hphotes), hatched in the Gardens , a Hoffmann’s Sloth (Cholopus 
hoffmanm) from Pan.ima, and a black eared Marmoset (Ihpale 
jacc/tus) deposited 


METEOROLOGY IN NAVANNA* 


The Examinations in the Crystal Palace School of Practical 
Engineering, for the F.asler term, commenced last Saturday, 
and will close on h riday, August gth. The Autumn Temf'Will 
commence on Monday, September 8. The Pnnapal will 
attend in the school from 10 till 4 each day, from Saturday, 
August and, to hriday, the Sth, to pass Candidates for ad- 
mission. 

An earthquake occurred at Jamaica at o 30 A.ai, on July I, 
which created much alarm It lasted nearly five seconds. 

Among Mr. Murray’s announcements of forthcoming works 
are— “ Personal Recollections, from Early Life to Old Age,” 
by Mary Somerville , " The Geography of India, Ancient and 
Modem,” by Colonel Yule, C 15 , “The Naturalist m Ni- 
caragua,” by Thomas Belt, F G.b. , and a popular edition 
of Mr. H. W. Bates’s ‘‘The River Amazons.” 

A NEW and cheap edition of Mr. James B. Jordan’s “Ele- 
mentary Crystallography ” has been published by Mr. Murby as 
one of his senes of saence manuals. To any one commencing 
the study of ciystallography this manual will be very useful, 
especially as appended to the letterpress is a senes of carefully 
drawn nets for the construction of models lUusUaUve of the 
siiQple crystallme forms. 


'T'O judge from the pamphlets mentioned below, the prac- 
tical study of Meteorology stems to be pursued at the 
Cuba Observatory with diligence and a harvest of good results. 
The care and skill with wlnth they are compiled must lead to 
the conclusion that science will receive very valuable aid both in 
meteorological and magnetic research from this station of the 
West Indies. 

The observatory is situated at a height of 19 297 metres above 
the sea level, m N lat. 23" 8' i4'’-5, Us longitude being 76“ 9' 42” 8 
west of San Fernando, and therefore 82“ 22' 6 95 west of Green- 
wich. The first volume is a yearly meteorological and magnetic 
report, and consists entirely of monthly tables and curves of the 
daily mean results of the barometer, thermometer, tension, humi- 
dity, wind, evaporation, rain, and state of sky. For c.ich month 
the dailv maximum, minimum, and mean values are given, and 
then follows a table of the monthly means for every even-houi 
of the day and night The direction and force of the wind are 
shown on a circular diagram, and the mean daily values of the 
barometer, thermometer, tension, and humidity are exhibited by 
broken lines. Rain turves arc added from May 

R^lar two-hourly observations of the Ma^etic Declination 
were commenced on April l, 1871, and the same details are 
given ns for the barometer, &c To these were added at the 
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commencement of the following month similar observations of 
the honzontal magnetic force. For these elements of terrestrial 
magnetism two-hourly, os well as daily mean, curves me traced 
for each month. 

In the general table that closes the report, we notice that the 
prevailing wind never deviates, m any season, more than 13“ 31' 
from the east, and in spring it is only 3" 36' N of E. The 
rainfall for the seasons given in millimetres was m winter, 71 i , 
in spring, 1810, in summer, 480 o ; and m autumn, 547 ‘2 , the 
number of rainy days being respectively 13, 15, 33, and 39 

The coincidence of magnetic disturb.mces with local storms, 
with hurricanes in Flonda and St Thomas, with Auroras visible 
in distant lands, and with similar magnetic perturbations in 
England, was remaiked in August, September, and November 
The frequent disturbances of the needle noted m October cer- 
tainly do not agree with photograghic records m England, this 
month having been remarkably free from perturbations of this 
nature 

The second book contains the results of a continued senes of 
barometric observations between the years 1858 and 1871 The 
reliance we may place on the accuracy of the work can be esti- 
mated from the fact, that the correction, of i oymm for sea level 
was the result of 2,00a comparisons 

A very regular double period is apparent in the daily range, 
which may be represented by the expression h-k sin 
+ k sin + , but the range for the nay hours is somewhat in 

excess of that of the night '1 he iiimima occui at s — 4 am. and 
3—4 i' M , and the maxima at 9 — 10 a.m and 10 pm., the times 
varying slightly with the seasons 

In December, January, and February, the amplitude of the 
daily range is greatest, and then gradually decreasing it attains 
Its inimmum in June and July This confiims the law of 
Ramond, cited by Kaemtz, that the amplitude of the baro- 
metric range within the tropics is least in the rainy season. This 
annual variation of the daily range is, remarks our author, the 
more worthy of note, as it is directly opposed to what lias been 
obscrvctl m Europe, where the range is greatest in summer. 
This remark appears to me to require some modification, for on 
turning to the montldy mean range observed, for instance, at 
Stonyhurst, during the last quarter of a century, 1 find a perfect 
agreement with the annual variation for Cuba The mean 
values for the several months at Stonyhurst are ^•448, 1415, 

1 378, I 167, 0-970, 0'8q 6, 0869, 0927, 1217, t 323, 1451, 
t 449 These means are, it is true, obtained from the extreme 
monthly maxima and minima, but our author informs ua that the 
amplitude of the extraordinary oscdlations, if we eliminate the 
four greatest which were due to hurricanes, resembles the mean 
annual variation of the range, being greatest m January and 
least m July, The mean values ol the extraordinary oscillations 
being almost identical In November, December, February, 
and hlarch, give this annual daily range curve at Cuba a sin- 
gular symmetry The periodic recurrence of summer storms 
at fixed hours will account for the diminution of the range in that 

The mean values of the Daily Range have been deduced by 
several methods • l. From the absolute maxima and mmima, by 
which the irregular oscillations are not sufficiently eliminated. 

2 lly Humboldt’s method, from the maxima and minima at 

fixed hours. 3 By Kaemtz’s method, from the arithmetical 
means of the maxima and minima 4. From Bravais formula, 
R = -t , </, y, . . being the differences between 

the monthly mean and those of certain fixed hours. There is a 
striking agreement m the results from all these methods, but the 
second shows in certain cases signs of a suspicious irregularity 

Besides the Daily Range, and an annual variation of this 
range, there exists a yearly variation of the mean value analo- 
gous to the diurnal, having its principal maximum and mini- 
mum in January and October, and secondary ones in July and 
May. This double inflexion of the mean annual curve is peculiar 
to Cuba, since there is generally in the same latitude only a 
smgle maximum in January, and a minimum in July. 

The abnormal inflexion occurs during the month of June, 
July, August, and September Kaemtz, in his “ M^t^orologie,” 
who IS followed by Marie Davy, fixed the principal minimum in 
August, but this and other lesser differences arise probably from 
not eliminating extraordinary perturbations, and from the con- 
fessed imperfection of his senes of observations. 

The observations of fourteen years are insufficient to determine 
any certidn law respecting the yean of humoanes^ but an in- 


spection of the yearly curves shows that 1865 and 1870 are dis- 
tiiiguished from the rest by the almost identity of the means for 
February, March, and April, followed by a rapid nse from May 
to July, a fall from July to October, and a still more marked rise 
from October to January 

The third pamphlet gives a very interesting and detailed ac- 
count of the terrible humcancs that caused such wide-spread 
desolation in the October of 1870 The first storm occurred on 
the 7th and 8th, the second on the 19th and 20th. 

The author adopts the theory of cyclones first enunciated by 
Uedfield m 1831, and since accepted and modified by many emi- 
nent meteorologists. Situated N. of the Fquator he considers 
the storm to be rotating in the direction from E. to W through 
N, and the centre to be at the same time movmg N W. within 
the tropics, and N.E. in higher latitudes. The resultant path 
he finds to be a spiral wrapped round a parabola, the folds of 
the spiral being closest at the apex of the curve The position 
of the centre or vortex is given at any moment by the height 
of the barometer and the direction of the wind The barometer 
liemg lowest at the centre, the reading of the mercurial column, 
corrected for daily range and for the particular wind, furnishes 
data for detemiming the distance of the centre, whilst the 
angular bearing of the latter is known from its being at right angles 
to the direction of the wind, and to the rigtht hand of an observer 
facing the wind This follows necessarily from the circular 
motion of the cyclone, and falls, as a particular case, under the 
general law of Buys Ballot, smee we know that the barometer 
IS lowest at the vortex The latter is thought to move in a 
cjcloidal curve with loops at the cusps, which just fall on the 
pinaboUc trajectory. The vortex is thus almost always to the 
£ of the parabola. The double motion of translation and 
lutation causes the effects of the hurricane to be much more 
disastrous m the N. hemisphere to the E. of the parabolic path 
than on the W. side, and the velocity of the wind at a given 
distance from the vortex for a ny points of the compass may he 
found from the formula V = \/t-‘ -1- arr- cos 0, where ^ and f are 

the velocities of translation and rotation, and 0 is measured from 
the E. point when the storm U moving N. The calm at the 
centre of the cyclone gives a ready means of estimating the 
vilocity of lr.in.sl.ition. 1 he storm of the 7th was lelt from the 
4th to the 13th, the maximum humidity lasting till the 12th The 
rate at which the vortex crossed the island was only four miles 
an hour, and this remained almost constant throughout. The 
second storm was much more sudden and rapid, and the in- 
crcising rate, from 95 to 20 miles an hour, at which the vortex 
was travelling, showed that the second branch of the parabola 
had been readied before passing Cuba, 

Equal heights of the barometer combined with the directions 
of the wind enable the meteorologist to lay down the parabolic 
trajectory with considerable accuracy, cither from observations 
at .a single station, or at several. Thus on the 7th at 2 p m. 
the corrected barometer read the same at Havaniiah and at 
ticiifuegos, the wind being S. by W at the latter, and N E at 
the fonder station, the vortex was therefore at that time b L of 
Hivannii^ and a few degrees N of W from Cicnfuegos, but 
equally distant from the two places The mure rapid cfianges 
and greater toll of the barometer, together with the increase m 
the veloaty of the wind, show that the storm passed more cen- 
trally over Havannah than over Cienfuegos I'he discharges of 
eketne fluid were very intense, and at Cardenas an appearance 
■umilar to the aurora borealis was visible for ten minutes The 
magnetic needles were much disturbed. The inundations from 
the nsiag of the sea were very destructive,- and on the 7th 
the existing wind favoured the nse. This rise under the centre 
of the ^clone seems to follow from the removal of pressure, 
and the inrush of air of different temperatures fully accounts for 
the heavy rainfall. The diminution of atmospheric pressure is 
also offered as a probable explanation of the slight shocks of 
earthquake, due perhaps to the violent expansion of certain gases 
confined within the cavities that abound in the island. 

A careful consideration of the accounts published in the local 
papers, and a personal inspection of the localities, tended 
strongly to confirm the results of theory 

Cura, from its situation just within the Tropic of Cancer, and 
at the entrance to the Gulf of Mexico, is admirably placed for 
the study of these cyclonic storms, and eight of those which 
have been best observed are traced on a map appended to the 
pamphlet, showing that m most eases ihe apex of the parabohe 
curve is not ^ from the island It is a subject of congratulation 
that an otaetvatory to well conducted, and so situated, has, by 
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the kind asiutance of Sir E. Sabine, been provided with • («t 
of magneUc instruments by which the connection of terrestrud 
magnetism with the most violent of out tropical storms may be 
thoroughly investigated 


SCIENTIFIC SERIALS 
The Monthly Muroscopteal ypuinat for this month com- 
mences with a paper by Mr. W. II. Uallinger and Dr Drysdale^ 
entitled ‘‘ Researches on the Life History of a Cercomonad • a 
lesson in Biogenesis,”— m which they describe, at the result of a 
very thorough and long-continued scries of obaervations, the life 
history of a new Cercomonad, which is thus summarised . — 
“ When mature, it multiplies by fission for a period extenf^ing 
over from two to eight days It then becomes peculiarly ansr- 
boid ; two individuals coalesce, slowly increase m size, and 
become a tightly distended cyst. The cyst bursts, and mi^cul- 
able hosts of immeasurably small sporules are poured out, as if 
in a viscid fluid, and densely packed ; these are scattered, slowly 
enlaige, acquire flagella, become active, attain rapidly the parent 
form, and once more increase by fission ” They show also that 
the granules can withstand a temperature much higher than can 
the mature forms — Dr Royston-Pigott makes remarks on the 
Confirmation given by Dr. Colonel Woodward to the “ Colour 
test,” which comes into play m proving that spherical aberration 
11 reduced to a minimum m objectives. — Dr Dawson remarks 
on Mr. Carruthers’ views of Protataxites, the latter author having 
described It as a gigantic seaweed, called by him Nematophycus, 
Dr Dawson gives further reasons for maintaining his original 
opinion that it is fphienogamous — Prof. Rupert Jones con- 
tinues his excellent papers on Ancient Water-flees of the Ostra- 
codons and PhyllopMoui tribes (Bivalve Entomostraca) This 
is followed by an article on the pathological relations of the 
diphtheritic membrane and the croupous cast, by Mr Jabcz 
Hogg, which would havebeen’more in place in a radical journal 
The Wenham-Toller controversy is maintained by the latter and 
some others, and there are abstracts of several interesting papers, 
with notices of Vol III of htricker’s Histological Manual and 
Dr Frey's work on the microscope 
Foggatdorff's Annalen lier PliysihutidCMmit ,'Ho 4, 1873. — In 
this number appears the sixth of the senes of papers on mtemalfnc- 
tion of gases, by O. E Meyer and F Springmulil The authors, 
having formerly examined the transpiration of atmospbenc air 
through capillary tubes, have further observed that of carbonic 
acid, of oxygen, and of hydrogen, and find the Poiseuille law to 
hold good for these gases also. In most of the experiments the 
gas streamed from one vessel into another containing the same 
gas at lower pressure , but the case of a gas streaming into a vessel 
containing another kind of gas was also examined The velocity 
of transpiration proved the same, and there was no counter- 
current of the second gas through the capillary tube, os m the 
case of diffusion In an appended note the authors criticise some 
experiments of von Lang — Dr. Kontgen gives details of a Care- 
ful determination of the relation of specific heat at constant pres- 
sure to that at constant volume, for the gases, air, camnlc acid, 
and hydrogen , the mean numbers obtained being l‘405J, 
I'JOja, and I 3852 respectively The writer discusses these 
results in their bearing on the mechanical equivalent of heat, 
and the velocity of sound, and comp.sres the work of previous 
experimenters on the subject. — The concluding part of a paper 
by F Rudorff on solubility of salt niixtuies appears iiv this 
number, and A Potier replies to certain strictures, by Quincke^ 
on some recent observations of his, as to reflection from metals 
and glass Among ilie remaining matter may be noted an im- 
portant memoir liy G Rose (communicated to the Berlin 
Academy), on the behaviour of the diamond and graphite on 
being heated. The author describes and Illustrates ihe regular 
forms produced in the diamond through combustion, treats of the 
general heabng effects where air U excluded and where it is not, 
the natural blackemtig of diamonds, t(ie so-called carbonate, and 
connected topics —A note by I- Zollner, detailing further ex- 
periments to show that electrical currents are produced by cur- 
rent water (a statement which was questioned by BeeU a short 
time since), also deserves attention. 

Per Nalw/oscher, June l873.~Among the more important 
papers in this issue we may note the account of Pettenkoler and 
Voits recent researches on the value of fat os a nutritive sub- 
stance They find that fat Is very largely absorbed from the 
alimentary canal, but after long feeding with great quantities of 


ikt the absorption becomes less ; also that (contrary to a common 
opinion), fat is much more readily decomposed into simpler pro- 
ducts than albumen The decomposition of food-fat depends on 
that of albumen, on the amount of albumen present, and on the 
proportion of it fixed in the organs, to what is in circulation 
The tesults given m this memoir have an important practical 
bearing Another physiological paper treats of the influence of 
food on the structure of digestive organs : the experimenter, 
H. Crampe, thinks that the nature of food, alone, affords no 
sufficient explanation of the diflerences found in these — An 
article on the loss of free nitrogen m putrefaction describes 
some interesting experiments by Messrs, Konig and Kiesow. In 
physics and chemistry we find notes on the change of length 
and electricity produced by the galvanic battery, on the ac- 
tion of electricity on carbon compounds, on Dr Gladstone's 
new air battery, on the action of electrical force on non-con- 
ductors, &c —There are two h rench astronomical papers, one 
on an attempt to measure the diameter of Sinus , the other, on 
MM Cornu and BaiUe’s new determinalion of the mean density 
of the earth Geology, meteorology, and other branches of 
science, are also represented. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, July 28 — M.'de Quatrefages, presi- 
dent, in the chair —The following papers were read • — On the 
exponential function, by M. Hermite -An examination of the 
theory of the thrust of earthworks against their sustaining walls, 
by M de Saint-Venant This was a criticism on M. Curie’s late 
papers on this subject —On a proposed regulai service of tram 
transports between Dover and Calais, by M. Dnpuy dc L6me 
The author, in conjunction with Mr Scott Russell, has devised a 
method of transporting entire trains by means of laige steamers 
Part of the paper was devoted (to a pioiect of a new port west of 
Calais, as that place is useless for the purpose j at Dover every- 
thing Is ready for such a purpose, there being now 40 ft. of water 
at the end of the Admiralty pier at low tide. The proposed 
scheme would be able to carry 800,000 passengers, and 
870,000 tons of goods annually — On electric cauterisation applied 
to surgery, by M. Sedillot —New researches on the solar 
diameter, by Father bccchi The author had found the sun’s 
diameter, observed spectroscopically in the lines C and B, to 
lie less than that given by the Nautical Almanac ; he 
hence advocated the use of monochromatic images for making 
such determinations, and replied to some obicctions of S Respighi, 
who, on repeating these experiments, agreed with the almanac. 
— M Ledieu’s paper on thermo-dynamics was continued — On a 
new mcthoil of condensing liquefiable bodies) held m suspension 
in gases, by MM Pelouze and Audouin.— On different forms of 
curves of the fourth order, by M H G Zeuthen,— On the 
respiration of submerged aquatic vegetables, by MM P. Schut- 
zenberger and f, Qumquaud.— On the structure of the cerebral 
^nglta of Ao»it<s algtrus, by M H bicard —On the planet 
Mars, by M. C Flammanon —On a new system of pneumatic 
telegraphy, by MM. D Tommasi and R. F, Michel. 
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THURSDAY, AUGUST 14, 1873 

THE ENDOWMENT OF RESEARCH 

V. 

A LTHOUGII It 13 not within the purpose of these 

articles to propose an elaborate scheme m which the 
Endowment of Research m all its branches may be com- 
pletely provided for, yet it may be leasonably expected 
that some suggestions should be now put forward to serve 
as an answer to those who urge the hopeless imprac- 
ticability of the attempt, and as a foundation upon which 
a definite plan may be constructed, by the help of criti- 
cism, fiom those who can speak with authority m their 
own particular subjects. 

In the fiist place, it is above everything important that 
the need of a systematic organisation of a central cha- 
racter with entire freedom of action should be at once 
recognised It is absurd to suppose that the lack of 
pecuniary means can be the m.iin difficulty which has 
hitherto, in the richest country in the world, hindered 
original investigation in the Sciences. The natural 
harvest of scientific discoveries which England ought 
annually to reap has rather been checked bv the irregu- 
larity with which the Labourers have been lewarded, and 
the comparative indignity with which they have been 
treated Eor a certain class of scientific invcstig.i- 
tions of a strikingly piactical chaiactei the public will 
always bo willing to sanction large parliamcnt.ary grants , 
but for the permanent !■ ndowinent of Research, and the 
continuous support in a worthy position of the re- 
searchers, not only the aid of the nation at large, but 
the wealth and the prestige ol our ancient Univer- 
sities are required. There i-., of course, no reason 
for any interference with the valuable work at present 
accomplished by the London Societies, but their work 
IS of a different character. The new org.misation 
would not grow into a monopoly, but would naturally 
take to itself those depaitmenls of knowledge which 
are least cared for, and in which the benefits of 
endowments will be most felt Its wealth would en.ablc 
it to be liberal, and its public position would impose just 
that amount of responsibility which should protect it 
from those dangers to which its wealth might render it 
exposed. 

It IS impossible to give a precise account of the aclu.tl 
manner m which the endowment should be distributed 
To advance a crude scheme would be disadvantageous to 
the cause at heart, and to descend into detail would be to 
offer an unnecessary .advantage to the enemy. Much 
must be left for the futuie to develope, and much must Ije 
left to the men to whom the administration is entrusted 
If a scheme were to be worked out in detail m accord- 
ance with the demands of Science as understood at the 
present day, and if strict rules were to be adopted for its 
application, it might very well happen that before many 
years have gone our new Foundation would become an 
obstruction rather than a help to the advancement of 
Science. That a system may be vague, and yet eminently 
useful, and that us managers may safely be trusted with 
powers almost irresponsible,may be learnt from the ex- 
cunpleof the Smithsonian Institution in the United States. 

Na 198— VoL. viii. 


It IS there found that to the .Secretary of that institution, 
who at present is Professor Henry, may be confided the 
management of about 8,030/ a year, subject only to the 
nominal control of a board of American politicians, upon 
the trust to further “ the advancement and diffusion of 
knowledge.” Many incidental lessons may be gathered 
from the manner m which the funds of this Institution 
are applied. There are no professors, and no oral in- 
struction of any kind . 'money is advanced to individual 
investigators, not to support them while engaged in their 
scientific labouis, but merely to provide the apparatus and 
the materials necessary for their researches , but the 
hrgest part of the funds would appear to be devoted to 
the publication of the work which they have encou- 
raged, and which under the title of “ Smithsonian Con- 
tiibutions to Knowledge,” are well known all over Europe. 
In this case, theieforc. Research is indirectly endowed 
by means of a moderate pecuniary assistance to the 
investigators, whereas m Germany u is indirectly endowed 
through the professoriate , but our proposal is th,it nothing 
but a direct endowment will $ Uisfy the peculiar wants of 
this country. 

There is yet a fuithcr reason why any plan now put 
forward should be purposely indefinite and incomplete 
I he funds which the colleges will ultimately yield can 
only fall m very gradually. It is, according to the modern 
pr.ictice, quite impossible to make anything out of the 
present holders of fellowships, who are in most cases 
jniing men, who mayrct.un then appointments if they 
choose uj) to the limit of their lives. It would also, for 
inmifcst re.asons, be inexpedient to divert each several 
fellowship as It becomes vacant fioni us present destina- 
tion The machinery of the University organisation is 
so delicate that the occasions for introducing changes 
into It must of necessity be left to those who arc best ac- 
qii tinted with the manner 111 which it works. Many years 
must elapse before that portion of the College revenues 
to which original research is now jiutting m .1 claim can 
be handed over to this account In the meantime it is 
the duty of all those who support this claim not to dis- 
pute about details, but to force a hearing for that prin- 
ciple which they advocate in common, and which, when 
oni e publicly recognised, will render easy the remainder 
of the task. 

It is not, however, difficult to point out roughly the 
lines in which the endowment will have to piocecd, and 
so to meet by anticipation the apparent objections which 
.ire certain to be alleged. The form the endowment 
should take, the persons who are to be entrusted with the 
distiibution, and the guarantee that the appointments 
shall not degenerate into sinecuies, are all matters which 
require explanation With regard to the first question, 
It IS necessary to clear away a prevalent misunderstand- 
ing, which would seem to be based upon the existing 
system of Fellowships. It is not an essential part of the 
new scheme that a giyen number of Research Fellowships 
should be forthwith founded, to be awarded to young 
students who have passed successful examinations m 
Science. The very opposite course is the one which would 
commend itself to those who are awaic of the evils of the 
present practice. The number oi the new appointments 
should not be fixed ; at first it should be small, but 
capable of increase as the suitable candidates come for- 
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ward ; and above all, the principle of selection should be 
other than that of competitive examination The man 
with the peculiar talents and proved industry which arc 
wanted for the post must be carefully sought for, and the 
place must be made for him, rather than the man manu- 
factured for the place. The managing body must be al- 
lowed perfect liberty either to found a new Fellowship for 
the particular man, or to refuse to fill up a vacant appoint- 
ment. All our Research Fellows will be, according to 
the German system, in extraordinary posts From this it 
will follow that direct endowment of this kind, though 
the ultimate aim of our efforts, and by far the principal part 
of our scheme, is not the manner in which a beginning 
should be made. This form of endowment, so far as can at 
present be foreseen, must be compaiatively exceptional, 
and therefore, when the right man is found, his position 
should be made one of handsome emolument, and it 
ought to be tendered impossible that he should be negli- 
gently passed ov cr. 

The other ways m which rcseaich should be 
endowed may be regarded in the ultimate scheme 
as chiefly subsidiary to this, but in the order of 
time they must come first The funds of the Colleges 
which are not wanted for teaching purposes, may at oi.ee 
be utilised for our object m an infinite number of indirect 
ways, They ought to be regarded as an .abundant 
reservoir, from which may be continually drawn generous 
encouragement and leaUy help for those who happen to 
be carrying on some special investigation in any branch 
of Science. The Colleges should take the place which was 
occupied in England some century ago by those noble and 
wealthy patrons to whom Science, Art, and Literature all 
owe so much. They should give m no grudging spirit, 
for they may be assui-d that an apparent waste m one 
direction will be amply compensated by the unlooked-for 
returns which they will reap in another By throwing 
open their libraries, by building museums and labora- 
tories, by supplying instruments or needful materials, by 
paying for laborious calculations or expensive publica- 
tions, as well as by subsidising any particular investiga- 
tion, they would breed up, so far as any artificial means 
can, that race of men from whom the selection must after- 
wards be made for their new Fellowships. To those 
who have had unfortunate experience of the management 
of college business, and of the sort of matters which come 
before a college meeting, such a reform as has been 
sketched out will doubtless appear as a visionary ideal ; 
yet it might be realised with very little trouble if the 
richest Colleges would transfer some of the attention 
which they now bestow upon ecclesiastical and educa- 
tional mterests, to the cause of original research, and when 
realised, the result would be more nearly akin than the 
present, to that which the original statutes contem- 
plated. 

To answer the two other questions proposed need 
not take long, for an imphcit reply to them has 
alre^y been given. Fortunately, modern Science has 
taken such definite shape, and is pursued in such full 
pubhcity, that each branch has even now, at its 
head, certain acknowledged leaders, to whose judg- 
ments and reconunendaticns in their special subjects, all 
deference is due. Until the Universities and the Colleges 
become sufficiently penetrated with the new scientific 


spirit. It will be natuial that they should endow research 
under the guidance of the scientific societies, and of 
course it will be always necessaiy that they should be 
fully conscious of their responsibilities to the public for 
the appointments they confer upon the candidates, how- 
ever selected. The analogy of the Smithsonian Institu- 
tion will here again come m, for its assistance is never 
given in any case unless after a favourable report from a 
Commission of scientific men, who ai c experts in the 
particular matter submitted to them 

With icg.iid to the objection that the plan will 
inevitably tend to the foundation of a new store of 
sinetmes, it is not incumbent to say more than that 
scientific posts, where the duty itself is of absorbing 
ple.isurc, arc the least likely to degenerate in the way 
suggested, and that the m smuation conies with an ill gr.ice 
from those who are the present recipierts of benefactions 
which they do so little to deserve C 


ON LOiCJmiVf’S EXPhRIMENTS ON VIE- 
EU'ilON IN RtLATfON '10 HIE KINETIC 
TIIEOR Y 01 GASEi> 

T he kinetic theory asserts that a gas consists of 
separate molecules, each moving with a velocity 
amounting, in the case of hydrogen, to 1,800 metres per 
second. This velocity, however, by no me.ins dctcnninos 
the r.ntc at which a group of molecules set at liberty in 
one part of a vessel full of the gas will m.ike their way 
Into other parts In spite of the gre.it velocity of the 
molecules, the direction of their co irse is so often alteied 
and reversed b> collision with other moleeules, that the 
process of diffusion is comparatively a slow one 
The first experiments from which a loiigh estimate of 
the rate of dufusion of one g.is through another can be 
deduced are those of Graham * Professor Loschmidt, of 
Vienna, has recently t made a series of most valuable 
andaccuiate experiments on the intcrdiffusion of gases 
m a vertical tube, from which he has deduced the co- 
efficient of diffusion of ten pairs of gases These results 
I consider to be the most valuable hitherto obt.iincd as 
data for the construction of a molcculai theory of gases. 

There are two other kinds of dilfusion capable of experi- 
mental investigation, and from which the same data may 
be derived, but in both cases the experimental methods 
are exposed to much greater ri»k of error than m the 
case of diffusion. The first of these is the diffusion 
of momentum, or the lateral communication of sen- 
sible motion from one stratum of a gas to another. 
This IS the explanation, on the knetic theory, of 
the viscosity or internal friction of gases, The inves- 
tigation of the viscosity of gases requires experiments of 
great delicacy, and involving very considerable correc- 
tions before the true coefficient of viscosity is obtained. 
Thus the numbers obtained by myself in 1865 are 
nearly double of those calculated by Prof. Stokes from 
the experiments of Baily on pendulums, but not much 
more than half those deduced by O. E. Meyer from his 
own experiments. The other kind of diffusion is that of 
the enei^y of agitation of the molecules. This is called 
the conduction of heat. The experimental investigation 

Oata,* 

t 'su^i k i'lutd. d. WiMench, i« MSr. jSto 
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of this subject is confessedly so difficult, that it is only 
recently that Prof. Stefan of Vienna,* by means of a very 
ingenious method, has obtained the first experimentsd | 
determination of the conductivity of air. This result is, 
as he says, m striking agreement with the kinetic theory 
of gases. 

The experiments on the interdiffusion of gases, as 
conducted by Prof. Loschmidt and his pupils, appear 
to be far more independent of disturbing causes than any 
expel iments on viscosity or conductivity. The inter- 
diflusing gases are left to themselves m a vertical cylin- 
drical vessel, the heavier gas lieing underneath. No 
disturbing effect due to currents seems to exist, and the 
results of different experiments with the same pair of 
gases appear to be very consistent with each other. 

They prove conclusively that the co-efficient of diffusion 
varies inversely as the pressure, a result in accordance j 
with the kinetic theory, whatever hypothesis wc adopt as 
to the nature of the mutual action of the molecules during 
their encounters. 

They also show that the co-efficient of diffusion in- I 
creases as the temperature rises, but the range of 
temperature in the experiments appears to be too small 
to enable us to decide whether it varies as T'', as it should 
be according to the theory of a force inversely as the fifth 
power of the distance adopted in my paper in the 
Phi). Tians. 1866, or as T^ as it should do according to 
the theory of elastic spherical molecules, which was the 
hypothesis originally developed by Clausius, by myself in 
the Phil. Mag i860, and by O. E. Meyer. 

In comparing the co-cfficients of diffusion of different 
pairs of gases, Prof. Loschmidt has made use of a 
formula according to which the co-efficient of diffusion 
should vary inversely as the geometric mean of the 
atomic weights of the two gases. I am unable to sec 
any ground for this hypothesis m the kinetic theory, 
which in fact leads to a different result, involving the 
diameters of the molecules, as well as their masses. 
The numerical results obtained by Prof Loschmidt do 
not agree with his formula in a manner corresponding to 
the accuracy of his experiments. They agree inaveiy 
remarkable manner with the formula derived from the 
kinetic theory. 

I have recently been revising the theory of gases 
founded on that of the collisions of elastic spheres, using, 
however, the methods of my paper on the dynamical 
theory of gases (Phil. Trans. 1866) rather than those of 
my first paper in the Phil. Mag., i860, which are more 
difficult of application, and which led me into great con- 
fusion, especially in treating of the diffusion of gases. 

The co-efficient of interdiffusion of two gases, accord- 
ing to this theory, is— 

where w, and w, are the molecular weights of the two 
gases, that of hydrogen being unity. 

.r,, is the distance between the centres of the molecules 
at collision in centimetres. 

f' is the “ velocity of mean square ” of a molecule of 
hydrogen at o“C. 

y •" (\/^ *■ 185,900 centimetres per second. 

* atib. 4, k. AkU., r*b. 3% >lrw 


ATis the number of molecules in a cubic centimetre at 
0° C. and 76 cm. B. (the same for all gases). 

D,, is the co-efficient of interdiffusion of the two gases 

We may simplify this expression by writing — 


(2) 


e for all gases, but involv- 


2 ^6jr N ’ 

Here a is a quantity the satr 
mg the unknown number N. 

<r is a quantity which may be deduced from the corre- 
sponding experiment of M Loschmidt. We have thus— 


•fill = 


a a, 2 


( 3 ) 


or the distance between the centres of the molecules a 
collision IS proportional to the quantity <r, which may be 
deduced from experiment. 

If and are the diameters of the two molecules 

xi, = *(,/^ -f .y,). 

Hence if ff - a 8 . . <r,2 - i(8, -f (4) 

Now M. Loschmidt has determined V for the six pairs 
of gases which can be formed from Hydrogen, Oxygen, 
C arbonic Oxide, and Carbonic Acid The six values of it 
deduced from these experiments ought not to be inde- 
pendent, since they may be deduced from the four values 
of 8 belonging to the two gases. Accordingly we find, by 
assuming 

Table I. 
a(H) -1739 
8(0) =2283 

8 (CO) = 2461 
dlco,) = 2775 


Olisetved 


l or HandO 
For H and CO 
For H and COj 
For O and CO 
I'or O and CO, 
For CO and COj 


2372 

Veil 


s/ \/,7 


2599 


Note. — These numbers must be multiplied by o 6 to 
reduce them to (centimetre-second) measure from the 
(metre-hour) measure employed by Loschmidt. 

The agreement of these numbers furnishes, I think, 
cxidenceof considerable strength in favour of this form 
of the kinetic theory, and if it should be confirmed by the 
comparison of results obtained from a greater number of 
pairs of gases it will be greatly strengthened. 

Evidence, however, of a higher order may be furnished 
by a companson between the results of experiments of 
entirely different kinds, as for instance, the coefficients of 
diffusion and those of viscosity. If denotes the co- 
efficient of viscosity, and p the density of a gas at 0° C. 
and 760 mm, B, the theory gives— 




( 5 ) 


so that the following relation exists between the viscosi- 
ties of two gases and their coefficient of interdiffusion — 

^- h ;7+- s ) 
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Calculating from the data of Table I., the viscosities 
of the gases, and comparing them with those found by 
O. E. Meyer and by myself, and reducing all to centi- 
metre, gramme, second measure, and to 0“ C. — 

Table II. 

Coeffictent of Viscosity 

Gas I Loschmidt I O t Meyer I Maxwell 


H I o 0001 16 I 0000134 I 0000097 



The numbers given by Me>er are greater than those 
derived from Loschmidt. Mine, on the other hand, are 
much smaller. I think, however, that of the three, Lo- 
schmicU’s are to be preferred as an estimate of the abso- 
lute value of the quantities, while those of Meyer, derived 
from Graham’s experiments, may possibly give the ratios 
of the viscosities of different gases more correctly, Lo- 
schmidt has also given the coefficients of intcrdiffusion of 
four other pairs of gases, but as each of these contains 
a gas not contained in any other pair, I have made no 
use of them. 

In the form of the theory as developed by Clausius, an 
important part is played by a quantity called the mean 
h'ii,e;th of the untnten upled path of a wo/eiu/e, or, more 
concisely, the mean path Its value, according to my 
calculations, is 



Us value in tenih-meties (i mcire X 10-") is 
taulf hi 

For Hydrogen. . 965 Tenth-metres at o'C .and 760 11 
For Ovygen 5bo 

For Carbonic Oxide 4iS2 
I' or Carbonic Acid 430 

(The w<nve-length of the hydrogen ray is 4,861 tenth- 
metres, or about ten times the mean path of a molecule 
of carbonic oxide ) 

We may now proceed for a few steps on more Imar- 
dous ground, and inquire into the .actual size of the 
molecules, Prof. Loschmidt himself, in his paper “^ur 
Grdsse der Luftinoleculc ” (Acad Vienna, Oct 12,18651, 
was the first to make this attempt. Independently of 
him and of each other, Mr. G J.Stoney (Phil. Mag. Aug. 
1868), and Sir W Thomson (Naiure, M.arch 31, 1870), 
have made similar calculations. We shall follow the 
track of Prof Loschmidt. 

The volume of a spherical molecule is ^ s\ where s 
o 

is its diameter. Hence if N is the number of molecules 
in unit of volume, the space actually filled by the mole- 



This, then, would be the volume to which a cubic 
centimetre of the gas would be reduced if it could be *0 
compressed as to leave no room whatever between the 
molecules. This, of course, is impossible ; but we may, 
for the sake of e'earness, call the quantity— 





I « = "Wy’ (8) 

the ideal coefficient of condensation. The actual coeffi- 
I cient of condensation, when the gas is reduced to the 
I liquid or even the solid form, and exposed to the gre.itest 
degree of cold and pressure, is of course greater than t. 

Multiplying equations 7 and 8, we find — 

r-6v/2,/ (9) 

where s is the diameter of a molecule, t the coefficient 
of condensation, and / the mean path of a molecule 

Of tliesc quantities, we know / approximately already, 
bat with respect to f we only know its superior limit It 
is only by ascertaining whether calculations of this kind, 
made with respect to different substances, lead to con- 
sistent results, that we can obtain any confidence m our 
estimates of f 

M Lorenz Meyer* has compared the “molecular 
volumes ” of different substances, as estimated by Kopp 
from mcasuicmcnts of the density of these substances 
and their compounds, with the values of j’ as deduced 
from experiments on the viscosity of gases, and has 
shown that there is a considerable degree of correspon- 
dence between the two sets of numbers. 

The “molecular volume” of a substance heic spoken 
of IS the volume in cubic centimetres of as much of the 
substance m the liquid state as contains as many mole- 
cules as one gramme of hydrogen. Hence if p„ denote 
the density of hydrogen, and b the molecular volume 
of a substance, the actual coefficient of condensation is— 
e' = P„ b (to) 

These “ molecular volumes ” of liquids are estimated at 
the boiling-points of the liquids, a very arbitrary condition, 
for this depends on the pressure, and there is no reason 
in the nature of things lor fixing on 760 mm. B as a 
standard pressure merely bec.iiise it roughly represents 
the ordinary pressure of our atmosphere, What would 
be better, if it were not impossible to obtain it, would be 
the volume at ~ 273“ C. and ceB. 

But the volume relations of potassium with its oxide 
and Its hydrated oxide as described by Faraday seem to 
indicate that we have a good deal yet to learn about the 
volumes of atoms. 

If, howcvci, for our immediate purpose, we assume the 
smallest molecular volume of oxygen given by Kopp as 
derived from a comparison of the volume of tin with that 
of us oxide and put 

b(0 « 16) = 27 

we hnd for the diameters of the molecules— 

'Iakll IV. 

Hydrogen .... 5 8 tenth-metres. 

Oxygen .... 7 6 

Carbonic Oxide . . 8'3 
Caibonic Acid ..93 

The mass of a molecule of hydrogen on this assump* 
tion is 

4 6 X 10"-“ gramme. 

The number of molecules in a cubic centimetre of any 
gas at 0° C. and 760 mm. B. is 

W «= 19 X io’>. 

Hence the side of a cube which, on an average, would 
contain one molecule would be 

Af“l <» 37 tenth-metres. 

J. Clerk-MaxweLl 

* Annalen d. Chemie u Pharoiaci* V. Supp, bd. a, U«It (1)67). 
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THE LAST GLACIAL EPOCH 
Cn /he Cause. L)n/e, and Du'atzon of ihe Last Gl'-ttal 
Epoch oj Gcolocv, and the P ret able An/tgut/y of Man. 
With an investigation and description of a new move- 
ment of the Earth By l.ieut.-Coloncl Drayson, R.A , 
F R.A S, (London Chapman and Halt, 1873 ) 

''T^ H li author of this work allows the ex.islcnce of the 
i- motion of rotation of the earth on its axis and its 
revolution round the sun That motion, however, of the 
axis of the earth, to whieh is due the precession of the 
equinoxes, is to him a gieat stumbling block. He denies 
the possibility of this motion as generally accepted, and 
gives us a theory of his own, which is very novel, and the 
results of wIiilIi are sl.irlling in the extreme 

Lieiit.-Colonel Urayson either knows nothing of 
dynamics or despises the science the one key he 
makes use of to unlock the secrets of astronomy 
is geometry , he does not believe in the existence 
of a change m the plane of the ecliptic, and apparently 
is not awaie that the attractions of the other planets on 
the e.aith muA produce pei iodic changes in the plane of 
thceaith’s orbit In consequence of this he persuades 
himself that all astronomers teach (and perhaps believe) 
that while the pole of the earth is describing a circle 
round the pole of the ecliptic, the obliquity of the ecliptir, 
which IS the angular distance between these poles, is con- 
stantly changing He calls this a geometrical impossi- 
bility, and nobody would hesitate to agree with him that it 
IS j but astronomers would at once deny that they either 
teach or believe anything of the kind The popular be- 
lief IS that the pole of the eaith describes a circle of 
radius 23" 28' loiind the pole of the ecliptic as a centre, 
and that the whole circle would be described in something 
over 25,000 years. 

Lieut -Colonel Drayson tells us that the true motion 
of the pole of the earth is in a circle whose radius 
IS 29° 25' 47", and whose centre is at a distance of 
6° from the pole of the ecliptic. He attempts to prove 
this, and, we believe, h.is succeeded in pcrsu.-iding 
himself that he has proved it. He does this by show- 
ing that this particular circle will satisfy all the neces- 
sary conditions, as he puts them, and also (we as- 
sume) as he understands them. The author next pio- 
ceeds to deduce the consequences of this motion. IIis 
circle would be described in 31,840 years, so th.it at inter- 
vals of 15,920 years the obliquity of the ecliptic would 
vary as much as 12". The consequence of this would be 
that about 13,700 isc. Great Britain would have had 
during the winter an arctic climate, the sun in lat 54° 
not being 1° above the horizon at the winter solstice, and 
during the summer a tropical climate This is supposed 
to have been the last glacial epoch, and the author has 
such confidence in his theory that he promises us glacial 
epochs eveiy 31,840 years. 

The book, as a whole, we look upon as most unsatis- 
factory. Had the author mastered the principles of 
dynamics, he probably would not have been led by a 
mistaken intcrpretition of movements which he only 
partly understood, into the fatal error of atiempting to 
solve one of the most abstruse problems in astronomy by 
mere geometry. The days of such attempts were, wc I 
hoped, past for ever. 


I The motion of the earth’s axis is well illustrated by the 
' motion of a boy’s top when it is spinning with us axis in- 
clined to the vertical Every one has seen a top while 
spinning on its own axis, revolve round the vertical with 
approximately constant speed, while its axis remained 
inclined to the vertical at an approximately constant 
angle but who has seen a top spinning so that its axis 
revolved with constant speed round a line inclined to the 
vertical .it .-in angle of 6 '’, or any other angle? Till 
Lieut.-Colonel Drayson produces a top which will do this, 
thereby proving experimentally that such a motion 13 
possible, or till he demonstrates by an.alysis the possibility 
of such a motion, wc sh.all feel confident in rejecting his 
theory of the earth’s motion, as the theory of a pai .1- 
doxcr, and in regarding the cause of the last glacial 
epoch as a secret xtill unknown. 


DR. SMITH ON FOODS 
Foods By Edw.ird .Smith, M D , F.R..S, (Henry S. 

King and Co.) 

’n''IIE tendency during the Last thirty years 01 so to the 
J- equalisation, throughout the country, of the prices 
of the several articles employed as food, has done much 
to make the subject of Foods one of much greater inte- 
rest to a larger class of the community than heretofore. 
The products of a district being now scarcely, if at all, 
cheaper than those that can be obtained from a ronsider- 
ible distance, a knowledge of the relative nutritive value 
of foods becomes essential to a larger number. Wo 
therefore look with gicat interest to the lesulls of Dr, 
Edward Smith’s considerable experience, especi.ally with 
regard to some of the articles of more modern intro- 
duction. 

The ckassihcation adopted is the following, Foods are 
first divided into solid, liquid, and gaseous, an arrange- 
ment which has the disadvantage of separating closely- 
allied substances from one another, milk having to be 
considered removed from cheese and butter. The solid 
foods are then divided into animal and vegetable, and 
each of these arc subdivided into nitrogenous and non- 
nitrogenous. The source, composition, and alimentary 
pi operties of each article are then discussed in detail The 
analyses' arc mainly those of Fresenms, Frankland, 
Wanklyn, and other well-known chemists. The author 
m most cases is able to introduce the results of his own 
observations on the physiological action of each sub- 
st.ance, which are also to be found m the Transactions of 
Ihe Royal Society. Taking arrowroot^as a f.ur example 
of the manner in which the subject is treated, after a short 
account of its origin we find that “ the proximate elements 
m 100 parts are water 180, and starch 820, so that it 
IS or should be free from nitrogen There are 2,555 
grains of carbon in i lb ... Ten grains of arrowroot when 
thoroughly consumed in the body produce lieat sufficient 
to raise io‘o6 lbs. of water i® F., which is equal to lifting 
7,766 lbs. one foot high ” The author observes that when 
eaten alone on an empty stomach it gives no sense of 
satisfaction, but one of malaise. E.Tting 500 grains in- 
creased the emission of carbonic .icid 0154 grains per 
minute. The rate of respiration was somewhat lessened, 
and the pulse was increased four beats per second (rtr). 
As each subject is similarly described, it is evident that 
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there is a large amount of needless repetition, for the 
estimation of the heat of combustion is a simple calcula- 
tion, which might have been made once for all with refer- 
ence to each proximate principle, especially since the bare 
facts, as they are put, convey but little idea to the general 
reader. The chemistry of foods is very superficially and 
imperfectly treated, not nearly so full as it deserves , and 
the botany would have been better if a more thorough 
study of materia medica had been undertaken. There is 
one sentence we have in vain attempted to understand. 
When speaking of the sweet chestnut, the author, after 
remarking that at present it may be regarded as a luxury, 
says, “ The first step to a great extension of its use would 
be to make the ordinary horse-chestnut a safe and agree- 
able food, since it grows 111 our climate, and could be 
obtained in large quantities ” How this can be, seems 
extremely difficult to understand , as is well known, the 
two fruits having notliing whatever to do with one 
another. 

The descriptions of the various methods that have been 
proposed for the preservation of meats which have to 
travel long distances and through hot climates is very 
complete and clear. The preference is given to the 
method of healing, and that adopted by Mr. Jones, m 
which the meat is heated in vacuo, to 280“ F , in the cans, 
is fully described. It is shown, however, that by this 
process the meat is slewed, and over-stewed, not roasted 
nor boiled In this, and all similar processes, U is found 
impossible to expel all the air without over-cooking the 

Another subject of particular interest which is dis- 
cussed IS the preservation of milk, Two methods, it 
appears, are adopted in America, one m whicii the milk 
IS simply evaporated to one-fourth its original v'olumc, 
when It will often keep for a month, and another m which 
sugar is added ; b) the latter process it rem.ims good for 
an indefinite time, and contains about one-third of its 
weigtit of sugai. The author agrees sufficiently with Dr. 
Daly in his condemnation of the employment of this pre- 
served milk for infants, to quote an article by him which 
appeared last year in the Lancet, 

Extract of meat, especially Liebig’s, occupies the greater 
part of one chapter, and we think the author has done good 
service in setting m a clear and unmistakable light the true 
value of that expensive luxury. He shows that Us chief 
value depends on the meaty flavour it is capable of im- 
parting, and that its nutritive value is nil He remarks — 
“ Its proper position m dietetics is somewh.at more than 
that of a meat-flavourer, but all that is required for nutn* 
tion should be added to it. . . , Used alone for beef tea 
it is a delusion.” That this is correct is evident from a 
consideration of the method by which it is piepared, for 
“during the process, all the [fat and as much of the 
gelatin and albumen as can be extracted arc removed 
from the solution of flesh, whilst the fibrin, being insolu- 
ble, is necessanly left ^behind. Hence there remain water, 
salts, osmaione, and the extractives of flesh, or, in general 
terms, the flavouring matters and the salts of meat— thus 
leaving out all that is popularly (and correctly) regarded 
as nutritious.” 

Many tables are given to show the [effects of different 
substances on the respiration, pulse, exhalation of carbonic 
Mhydride and aqueou* vapour. There seems to be a 


want of association between the great mass of facts, 
which must have been the result of long and continuous 
labour , and they are undoubtedly put forward m a way 
which IS not best suited to convince the scientific student. 
For example, the effects on the pulse, &c , of tea dissolved 
m water is given in full, but under the head of water no 
mention is made of its physiological action, though de- 
cidedly, by Itself It changes the pulse rate, if nothing 
else. 

Several recipes of the fourteenth century are quoted 
from “ Cury,” a copy of ancient manuscript recipes of the 
master cook of Richard the Second. There are also 
many scriptural references, and a very inappropriate ab- 
stract of an incident which occurred at the Worship Street 
Police Court. 


OUR ROOK SHELF 

A Mtinual of Melalliirny, By George Hog.arth Makins, 
M R C b , F C.S., &c (Ellis and White, 1873 ) 

The present edition of this work presents a marked im- 
provement over those which have preceded it, but it is 
still far from being all that even a small manual might 
be. In the preface the author expresses a hope that the 
volume, “ m which the leading points connected with the 
principal metals are set forth, may be found useful,” and 
as there .ire singularly few metallurgical works in the 
English language, we have but little doubt that this hope 
will be realised. Mr Makins has long enjoyed the repu- 
tation of being a most accurate assaytr, and the descrip- 
tions of the processes of assaying gold and silver are 
careful and valuable. The portion of the work which is 
the least satisfactory is that devoted to iron. 


LETTERS TO THE EDITOR 
[ Tht Editor does not hold htmstlj rtsponsthlt for opinions expressed 
by hts correspondents. No notice ts taken of anonymous 
communicattons,] 

The Huemul 

THKlIucmul of Chill ami Patagonia, referred to in Nature, 
pp 253 and 2C3, wax fii.t recognised m modern scientific 
literature by M \1 (.ay ami Gervaix, who m the ■ii/iniAs des 
Sciences A'lituriUcs for 1840 (v , p 91), showed that the so called 
Equus hsuUus ot RIolma, w.as a species of Deer {Cenms), which 
they proposed to call Cenms c/idensn 
In Gay’s “Fauna Chilgna" (plates 10 and It), the female and 
skull are figured. Concerning the nomenclature of species, I 
have published some remarks in the last volume of the ‘ Annals 
of Natural History” (ser 4, vol. vi p 213), to which I beg 
leave to refer such of your readers as are desirous of further 
information on this subject. P. L Sclater 

I r, Hanover Square, W , Aug 6 


Perception and Instinct m the Lower Animals 

IH answer to Mr. George J. Romanes (Nature, August 7) I 
beg to say that I particularly inquired of my fnend whether he 
had been to or near his old house on the day the dog returned, 
or.shortly before, and he assured me that “he had never been 
near it since he left ” I ought to have stated this in my 
account of the circumstance 

I shall make no further remarks on the subject, because I be- 
lieve that nothing satisfactory can be arrived at till expenments 
of the nature indicated m my last letter have been systematically 
earned out Alfred R. Wallace 

Collective Instinct 

The writer of one of the books on Indian sport relates how 
he saw a herd of antelopes, driven backwards and forwards by 
four wolves, which surrounded the herd, each gouding a diffc> 
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rent side, until at length the antelopes pas'ed over a ditch in 
which a fifth wolf lay concealed This wolf, jumping up as the 
antelopes crossed, secured one of them, upon which his foui 
companions joined him, and assisted in making a meal of the 
captured animal 

A civilian of the N.W P * told me that he sntnessed a very 
similar occurrence in Oudh. He saw two wolves standing to- 
gether, and shortly after noticing them was surprised to see one 
of them he down in a ditch, and the other walk away over the 
open plain. He watched the latter, which deliberately went to 
the far side of a herd of antelopes standing in the i>Iain, and 
drove them, as a sheep dog would a flock of sheep, to the very 
spot where his companion lay m ambush. As ihe antelopes 
crossed the ditch, the concealed wolf jumped up, as m the 
former case, seized a doe, and was joined by Ins colleague 

Here are two well-authenticated instances of an action or 
series of actions requiring the exercise of combined sagacity of a 
high degree on the part of two or more individual animals, being 
performed m exactly the same way by different members of tin, 
same species Was the method employed by the wolves to se- 
cure their food, which they could not have caught single-handed, 
the re-ult of separate csjiencnce or of inherited habit f 'I he 
idcntie.il cliar.-tclt r ol the stratagem employed m the two cases 
points to the latter 

I have iiolieed some similar inshineos of collective action on 
the part of other animals which I believe to be as mueh in- 
heiited as the habitual actions of individual animals 1 have 
constantly seen a lloek of pelicans when on the feed form a 
line across a lake, and drive the fish before them up its whole 
length, just as fishermen would with a net The capture of the 
fish IS rendered doubly easy by tins mtlhod 1 have witnessed 
exactly a similar plan pursued by a large number of Ganges 
crocodiles which had been lying or swimming about all day m 
fioiit of my tent, at the mouth of a small stream which led from 
some large inland lakes to the Ganges Towards dusk, at the 
same moment, every one of them left the bank on which they 
were lying, or the deep water m which they were swimming, 
and formed line across the stream, which was about twenty yards 
W'ldc They had to form a double line, as there was not room 
for all in a single line 1 liey tlien swam slowly up the shallow 
stream, driving tlie (ish before them, and I saw two or tliree fish 
caught before tliey disappeared 

Where a l.trge number of uidivuluals constantly repeat m 
continuation tlic same action, it is jiossible that tlie younger 
members may merely cojiy the otd< r members of the species, 
and so cany on the habit generation after generation This is 
less likely wlierc few are concerned, as in the ca.se of tlie W'olves 
A pair of wolves are probably of the same age It is a marked 
habit ot some species of buds to hunt m pairs, and assist e.>ch 
other m the cajiture of their prey The woKhatt. or common 
eagles of tlic Indian plains, hunt m this way. When one of the 
pair misses in its swoop, the other descends on the vietim'heforc 
It has time to make a fiesh attempt to escape The circumstance 
that some sjieeics of birds of prey are in the habit of combimne 
for the capture of their food, while others hunt singly, would 
tend to prove that the combined habit is as much inherited os 
the habits of individuals are known to be 

Gregarious actions, which require combination of purpose on 
the part of tw'O or more individuals, entail the exernse, if not of 
a higher degree of intelligence, at any rate of a greater number 
of intelligent qualities than the isolated actions ol single indivi- 
duals 1 his cl >ss of actions possesses, therefore, a special in- 
terest. Tliose instances in winch different individuals perfoim 
totally dillcrcnt acts for the attainment of the same end, as in 
the case of the wolves, me the most interesting, as requiring the 
most intelligent qualities I should be glad to learn if any of 
your re.ideis have ever witnessed or heard of the stratagem de- 
scribed above being employed by wolves for the capture of tlicir 


Allahabad, June 2< 


E, C. Buck 


I have also drawn a small circle with chalk round one or 
more ants, who will seek a spot untouched by the chalk through 
which to make their escape , but should there be no such open- 
ing, they will presently cross the circle If, however, this en- 
closure be made upon a perpendicular wall, &c , they will 
fiequcntly drop to the ground rather than walk across the line. 

Now, as I have never observed this same dislike -exhibited 
by dropping — of the “taint” when ants have been running 
over my hands, and as the chalk line has the same effect as the 
finger-mark, may it not be something else than the “ taint of the 
hand” to which the ants object when their usual track is inter- 
fered with ? 

Stamford, Aug 8 G. E. C. 


Venomous Caterpillars 

With reference to a paper published by Mr Murray in 
Nsiurf, vol viii p 7, on Venomous Caterpillars, I wish, m 
corroboration, to add my testimony from personal experience, 
that a speaes of caterpillar has the power of inflicting a very 
painful sensation (I will not say wound, as such was not visible) 
hv Its sling 

In i.Sf)8, when (ravelling in company with Capt Strett m the 
tlinincsu forests on a liotamcal trip, and whilst in the act of de- 
taching a specimen plant of J>e>nlroh urn Jittnurti, from the 
naked branch of a tice, I felt a severe and painful sung on my 
thumb On tx.imm.ation I noticed I had scizeil hold of a large 
c.iterpillar lodged amongst the roots of tins orchid It was about 
two inches long, clothed with erect hairs, its coluui was a 
rcrldish brown, the lower pait of the abdomen being darker, 
with well developed legs 

My tliumb continued painful for three days , it wa-s consider- 
ably swollen, the skm having a drawn glazed appearance. 

'1 he Buimese told me that this kind of caterpillar was exceed- 
ingly venomous, and one fellow was particularly consoling by 
informing me th.at unless the pain subsided in three days the 
St mg might prove fatal I ,am inclined to think that the cater- 
pillar for self-protection htis the power of detaching these hairs, 
wlutlier any propelling force is present at the lime of detachment 
It would be difficult to prove 

I found steeping my thumb m Eau de Cologne gave me the 
guilcst relief 

Whether these h.tiry cateriullars have a sjiecial venom or 
otherwise I do not fed qualified to express my opinion either 
one way or the olhei , but 1 lean towards the conclusion that 
theimlation is set up by the mecbanical action of the spine 
during Its penetration of the skm, and my reason for inclining 
low irds this opinion is liecausewe have a somewhat parallel case 
m ihe irritation e.auscd by the bans of the prieldj pear 

I was present when .vii officer was Ihrowm off his horse into a 
piiekly pear hedge , he sullertd the greatest pain, and could not 
boar the parts, where these minute S|iiiits had jienelrated the 
skill, to be touched. On his being placed m a warm bath the 
relief was almost immediate, especially to those paits capable of 
total immersion, and this I attribute to the prickles or hairs 
flu iting and becoming removed from the skm by the oscillatory 
in.ition of the water 

Madras, July R. Blnson 


Abnormal Ox-eye Daisy 

I-t 1868 I gathered among the rums ol Pompen a very cuiious 
monstrosity of the common ox-eye daisy. The flower and flower- 
stalk were confounded into u strap shaped mass which was 
fimged with the florets 1 showed it to I'lof Wyville 1 homson, 
who told melt was an instance abnormal m this species, of the 
form of inflorescence which is normal in the coxcomb 

JosKi'H John Murphv 

Old Fotge, Dunmurry, Aug i 


Ants and “the Taint of the Hand” 

In Nature, July 9 j, Mr. James D Hague, wilting on the 
habits of ants, aiuiuutcs their dislike to the place across winch 
a finger has been drawn to “tlie taint of the hand " < 

Now, .Sir, I have frequently drawn a line with a piece of 
chalk across the track of ants, and observed in them the same 
aptoms of dislike as Mr. Hague’s anti showed to the finger- 


sym^ton 


* Mr. Elliott, B.C.S., now Secretary to Govenunent, N.W.P. 


Canarese Snakes 

Fam CryetAr, Gen. 6(7«?i/<>//io ? Sp ?— Oajitured in Man- 
galuic, December 2 . O.ipc wide , fangs m sup. and Inf. moxil- 
fans. 

Body moderate, tail short, obtuse scales, smooth, 48; — 
ventrau narrow, 107, termm.ating with three rowt of sealis 
betwesn last ventral and anal , latter entire, Subcaudali tingli;, 
t4, last forming conical point. 
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Head flat, not very diitmct from neck, scaled, with following 
exceptions : — Rostril, anterior frortals , nasals (double, with the 
nostril between) j mental, upper (12) and lower labiaK 

GuUr depression j small groove anterior to orbit , orbit 
surrounded by scales , eye small, pupil vertical, ins silver grey, 
with dark longitudinal streak 

Rudimentary bind limbs, scales small, greatly increasing m si 
as they approatli ventraK , colour above gieyisb brown, verte- 
bral senes of dark brown irreguUi spots, confluent towards neck ; 
lateral scries of dark brown spots Roily ubitisb, mottled with 
dark brown , post orbital dark brown stieak 

Length of specimen 21 in A sand snake of sluggish dis- 
position, especially during day-time. -Did not attempt to ' ' 
when handled 

Fam. V f.r/o/rc. C!cn Ophtofhiv^us 6) 7 /uyir — The Ilama- 
diyad, a male specimen caught by snake charmer^ at Agumbi, 
Western Olniits, South taiinra .'since dead, the skin having 
been sectirid by a member of the IUmI Mission 1 measured 
the sn.ake when alive', and found it to be 10 ft 6 m but it was 
probably nioie, as it stiongly resisted being stretched out 
Colour brownish black, with about thirty bands on fore pau of 
body, fonned by dull yellowish mtcrstilnd skin A yellow V 
nniK with the apex towards head on uppei pait of hood dark 
band beneath hood. 

The Canaresc call the snake “ Kalinga havre,” ami state it 
to be common 111 the jungles .along the Chants X hope before 
long to procure a live speeimtii 

ham CioialuUc Gen 'Jnni<’siini< Sp. — Scales 2 1, ventrals 
15^, subcaudals 5S Hc.ad scales stiongly hei led Colour tlark 
leddnh laowu, irreguUily maiktd with piale reddnh brown, 
forming pale centred lateral ocelli A senes of pale' yellow 
irregular dots ai ranged in a lateral stripe This specimen has 
been forwaided to Di J shortt, !• I, ,S 
A specimen of the DahoHi tfi^urn, the lie, Polongo of 
Southern India and Cejhm, w.as klely brought me having the 
helly pure white, mmniked with the usual brown spots 

A Tahsildar in a Nortliein falug rejiorts the occurrence of» 
large venomous snake, bhek above and ted bciieatli. ihis 
I think will prove to be (Lla/n) m^resan^ 

Mangalore K II Pri.soib 


ready summary ; the facts added during the year being, 
first, that in certain persons apparently healthy, and in 
many animals, organisms belonging to this class are 
always found in the blood , secondly, that m all acute 
inflammations which arc attended with the destruction of 
living tissue, Bacteria are to be found in the exudation 
liquids , and thirdly, that in lelapsing fever living beings 
are present in the blood, which exhibit characteiistic 
forms. 

Dr .Sanderson m the latter piart of his .iddicss gave 
many reasons in favour of the combination of the study 
of medicine Mitli that of physiology It has been slid 
that theou iical physiology has led to injurious medical 
treatment, < ij , to the over-feeding and over-stimuLUing 
treatment of disease , to the unreasonable disuse of vene- 
section , to the neglect of antimony and other so-called 
antiphlogisties, and to the purgativ e treatment of cholera. 
But are the theories on which these changes of treat- 
ment have been based, fihy siological m the proper sense ’ 
Decidtclly not. Taking the action of mercury .ts an 
example. It has been proved to have no influence m 
inci easing the .secretion of the liver, nevertheless, blue- 
pill IS of undoubted value m certain wcll-defintd dis- 
tiirb.inces of the digestive oig.ins From these facts, 
however, it is not light to assume that mercurial remedies 
are uselc'ss, 01 that they act beneficially by exciting the 
secretion of bile , such infeicnces are not physiological, 
but result fiom the mannet in which practical men 
throw undeserved discredit upon Stiencc by attempting 
to apply Its f.icts without any sutfiricnt knowleelge ol ilieir 
bearing '1 hereforc it is lughly desirable for the wclfaie 
of both Medicine and Physiology that a distinct line of 
demarcation should be drawn between them 

The spc.aker then enteied upon subjects of a more 4 
put cly medical natme, giving an excellent Ui/tmi! of the 
present position of our knowledge respecting the nature 
of fever and pyiexia generally. 


MEDICAL Af^SOCIATION ~ AIS- 
.STRACT OF DR i>AF!DLRSON'S ADDRESS 
ON PHYSIOLOGY 

I N his address on Physiology before the British Medical 
Association, Ur. Sanderson gave a iLiimi- of the 
most important physiological work that has been done 
during tne past year. Commencing with the circulation 
of the blood, he considered it to be resolved into several 
constituent processes, such .as arterial pressure, velocity 
of blood current, and contraction or relaxation of mus- 
cular fibre He referred to a very elegant method adopted 
by Dr. Marcy of Pans, and illustrated by him to the 
members of the Association, by which the influence of 
arterial resistance on the heart’s rapidity m.iy be demon- 
strated on the excised heart of the tortoise, the number of 
pulsations being proved to vary inversely as the resi%fance 
and not as the blood pressure, a fact pi eviously known, 
but not before so clearly illustrated. He then referred to 
the observations of Mr. Dew'ar and Dr. M'Kendrick, m 
which they have shown th.at the normal electromotive 
force in the optic nerve is reduced in intensity when it is 
receiving the impression of light, a “negative variation ” , 
of the current being the result. Ur Jaekson’s and Dr. ' 
Ferner’s pathological and physiological studies as to the 
localisation of the sources whence originate some 
of the voluntary movements in certain parts of the 
surface of the brain were shown to have a very 
important bearing on the progress of ceiebral phy- 
siology , Dr. Femer having arrived at a method 
by which one at least of the highest functions 
of the nervous system can be brought under the control 
of experimental investigation. Wiih reference to the part 
played by Bacteria m the living organism. Dr. Sanderson 
remarked that observaUons rcspectmg them were, though 
•«rery numerous, not sufficiently connected to allow of a 


LAKE'^ WITH TWO OUTIALLS 
COME years ago a discussion took place concerning the 
possible or actual existence of lakes possessing out- 
lets into two distinct watersheds, so as to lender one 
watershed continuous with the other If even one such 
lake could be shown to exist, the question would of course 
be resolved in the atfirmative. I ha\ e frequently heard 
mentioned as an instance a certain lake at the summit of 
the Romsdal m Norway, and having lately spent a day or 
two at each end of this lake, I have taken advantage of 
the opportunity to examine each of the outlets with care. 
I have thus convinced myself that it ought not to be 
quoted as a proof of the natural existence of such lakes. 

The piece of water in question is called the Lsesos- 
kougens Vaud, or sometimes the Lesje V.xrks Vaud ; it 
lies between the posting stations of Molmen and Lesje 
JernvKrks, at an elevation of 1,992 Norwegian feet, or 
2,050 English feet above the sea level, occupying, for a 
length of about seven miles, the highest part of the great 
valley which in its south-eastern part is known as the 
Gudbrandsdal, and in its north-western part as the 
Romsdal. There can be no doubt that from the eastern 
extremity of the lake flows a small stream, which forms 
one of the sources of the Laagan or Logen River, while 
from the western extremity descends a much larger 
stream, which is the principal source of the river Rauma. 
Since the Logen, after passing through Miosen Lake, be- 
comes a part of the great river Glommen, and thus falls 
into the Skaggerat at Fredenchshald, while the Rauma 
reaches the sea through the Romsdal Fjord, it follows 
that the whole of the south-western part ol Norway is en- 
circled by water. 

On examining the eastern exit of the lake, however, it 
soon becomes apparent that the outflow is artificially re- 
gulated. The water is retained at this end by a great 
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barrier of boulders, gravel, and sand, which has doubtless 
been heaped up by glacial action. At the north-eastern 
extremity this barrier is narrowed until it resembles an 
artificial embankment, and at this point a channel has 
apparently been cut for the purpose of supplying water 
power to the works situated immediately below. The 
actual stream of water forming the first source of the 
river Logen had a depth at the time of ray visit of three 
feet, with a width of about six feet ; it flowed through a 
lectangular channel, paved at the bottom and sides with 
large boulders, and sustained by timbers. Although 
these timbers aic now nearly rotted .away, it is evident 
that the channel had at some time or other been carefully 
formed The water power is .at present used for a saw- 
mill, but It was, no doubt, originally employed to furnish 
the blast for an old iron furnace, which has given the 
name of Lesje Jcrnvrcrks to this place The furnace has 
been ab<andoned, as I was informed, for the last eighty 
years, and from the dates upon the ironwork of .x neigh- 
bouring house I think it likely that the works wore 
erected at least 1 50 years ago, a length of tunc which 
would pcih.aps be sufficient to account for the natur.al ap- 
pe.arance of the stream below the works. 

I also examined the western exit of the lake with care 
The first brc.ik m the level of the water occurs at a 
wooden bridge which slightly restrains the outflow. The 
stream flows strongly here, with a width in all of .ibout 
45 ft,, a maximum depth of about 2 ft 9 m at the time of 
iny visit, and an average depth of about 2 ft. After fall- 
ing about 9 in. at this point, the river flows in a steady 
deep stream through a perfectly natural channel for about 
an English mile, with a very slight fall, after which its 
descent becomes gradually accelerated I have no doubt 
tliat this considerable stream forms the n.atural outlet of 
the lake, but that a lowering of the water in the lake to 
the extent of three or four feet would stop this outflow 
altogether. 

Now when we spe.ak of a lake with two outfalls, I pre- 
sume we mean one with two n.atural and permanent out- 
falls, and in this sense the Loesoskougens V.aud can- 
not be adduced as an instance at the present day It is 
just possible that the hike h.ad a natural outlet at I.esje 
Va rks before the artificial channel was cut, but it is 
highly improbable, and we should require good traditional 
or documentary evidence to that effect before we could 
assume it to be so. Such evidence would probably be 
very difficult to obtain, and could only be obtained by 
some person intimate with the Norsk language More- 
over, I judge from the natuic of the outfall at this end, 
th.at if It were not looked to from time to time, the stream 
would eventually widen and deepen the channel through 
the barrier of loose sand and gravel, and finally lower 
the level of the water by many feet, so as to destroy the 
outflow into the river Rauma. 

I write the above without having previously entered 
into the subject, and without being able to refer to any 
information about it. On ^prioft grounds it seems very 
unlikely that there should exist any lake with two dis- 
tinct outflows For in order that such a state of things 
should exist permanently, either there must be no ciosion 
of the channels whatever, or the erosion must proceed 
with exact equality, otherwise one stream will augment at 
the expense of the pther, and Us eroding power being 
thus increased, it w ill more and more tend to sap the 
supplies of the other stream. The condition of things 
would, in fact, be that of unstable equilibrium, which 
could not long continue to exist. 

Colonel George Greenwood, who is, I presume, the 
same as the former active correspondent about this sub- 
ject, visited this lake last summer, as appears from the 
entry of bis name in the day books. I am not aware that 
he has since published any opinion, but the lake seems, so 
far as I can judge, to support his view of the matter, 

W, Stanley Jeyons 


[ THE NEW BIRD OF PARADISE 

A T the last scientific meeting of the Zoological Society 
of London for the past session, I had the pleasure 
of exhibiting and describing specimens of .1 new Bird of 
Paradise recently discovered by Signor Luigi Maria 
D’Albertis, m New Guinea. As it will be some time 
before the part of the Society’s “Proceedings” containing 
the record of the business transacted at the meeting on 
June 17 can be issued, and as I am informed that some 
knowledge of the existence of this singular bird has been 
obtained in another quarter, I am anxious to secure to 
Signor D’Albertis the honour of his discovery by a 
somewhat earlier publication of such a description and 
figure as will enable the bird to be recognised by other 
naturalists. 

Drt-paHornn* albotist, as I have proposed to call this 
fine bird, in honour of its energetic discoverer, belongs 
to the long-billed or Epimachine section of the Paradise.T, 
and IS, perhaps, more nearly allied to EpimacJius than to 
.any other described fomi But it is very distinct from 
EptmacJtut as reg<arcl5 its long, tbin, and much curved 
bill, shorter legs, and shoi ter, siju.arei tail, not to speak of 
the peculiar tufts of feathers which are characteristic of 
the male sex only. The general colour of the plumage of 
the male Drepanomu is brown above, and lavender-grey 
below. The naked rim round the eye, and a bare space at 
the back of them on each side, arc of a bright blue On 
each side of the front before the eye rises a short tuft of 
bright, coppery, metallic green feathers A largo patcli 
of similar sc.aly feathers covers the chin and throat. Two 
l.arge tufts of feathers spring fiom each side of the breast, 
and form conspicuous ornaments when erected, ’Ihc 
upper pair of these peculiar tufts have a mass of brilliant 
coppeiy red at the base of their feathers, terminated by 
a dark band. This metallic colour is only exposed when 
the plumes are raised. The lowi r pair of tufts, which 
are much lengthened, and in a state of repose reach be- 
yond the lower third of the tail, .ire margined by a splen- 
did purple band. The lower part of the breast is likewise 
crossed by a nairow band of bright green The middle 
of the belly and vent are white, the tail of a nearly uni- 
form pale chestnut 

The above descnption will give some idea of the 
special peculiarities of the male Dnpanorms m full 
plumage The female, as is the case m .all the true 
Paradiseae, is very diffct ent m colour, though alike in form. 
Her plumage is above of a nearly uniform bright brown 
or rulous, below paler, and crossed on the throat, breast, 
.ind sides of the belly, by numerous small irregular black 
wide cross-bars The naked space round and behind the 
eye IS coloured bnght blue, as m the full-plumaged male. 
The beak, in the single specimen sent, is still longer than 
in the male, but this may be an individual peculiarity. The 
whole length of the male Drepanorms^ from the tip of the 
bill to the end of the tail, is about 14 in., that of the wing, 
from the carpal joint, 6 in., of the tail, from the base, 
5^ in., the outer tail feathers being about i in. shorter 
than the middle pair. The bill measures 3^ in. from the 
front along the curvature, the tarsus i J in. 

The figure of the Drepanorms herewith given is re- 
duced from the lithograph prepared for the “ Proceedings ” 
of the Zoological Society, which will form the 47th plafc 
of the volume for 1873, and will be published as soon as 
the second part is ready. 

Signor D’Albertis obtained his ex.ainplc3 of this remark- 
able bird during his recent excursion into the intcnoi of 
New Guinea, at a place called Atam, which is situated at 
an elevation of about 3,500 feet above the sea-level in 
the Arfak mountains. In an account of his journey 


nano originally given »» the Z0ol0gjc.1l ' 
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recently published in the Sydngj/ Mail, he speaks thus of 
the present species 

“ Among other birds obtained at Atam, I may mention 
a ne# species of Bird of Paradise-bird which perhapsmty 
even prove to be of a new genus I secured only a male 
and fe nale, which have been transmitted to the Zoological 
Society of London by the last April mail steamer, and they 
are unique specimens It is evidently a very rare bird, 
for many of tbe natives did not know it, but others called 
it Q'txmx. The peculiarity of this bird consists m the 
fonnition of the bill, and the softness of the plumage. 
At first It does not appcr to have the beauty usually seen 
m the birds of this group, but when more closely ob- 
served, and under a strong light, the plumage is seen to 
be both rich and brilliant. The feathers that arise from 
the base of the bill are of a metallic green and of a red- 


dish copper-colour ; the feathers of the breast, avhen 
laid quite smooth, are of a violet-grey, but when raised, 
form a semicircle round the body, reflecting a rich golden 
colour. Other violet-grey feathers arise from the flanks, 
edged by a rich metallic violet tint ; but when the 
plumage is entirely expanded, the bird appears as if it 
had formed two semicircles around itself, and is certainly 
a very handsome bird. Above the tail and wings the 
feathers are yellowish, underneath they are of a darker 
shade. The head is barely covered with small round 
feathers, which arc rather deficient behind the ears ; the 
shoulders are of a tobacco-colour, and underneath the 
throat of a black blending into olive colour , the feathers 
of the breast are violet-grey, banded by a line of olive, 

I and those of the vent white The bill is black, eyes 
chestnut, and the feet of a dark leaden colour. The 



The new Bird of Paradise, Vrtpixmirn 1 Aiiertui. Upper figure, Male , lower figure, Female 


food of this bird is not yet known, nothing having 
been found in the stomachs of those I prepared but clear 
water.* 

Besides this Paradise-bird, M. D’Albertis procured from 
the natives, in the vicinity of Orangen Bay, on the 
western coast of New Guinea, opposite to Salawatty, two 
imperfect skins of a second apparently new species. This 
is a true Paradisea, nearly allied to the Greater and 
Lesser Birds of Paradise {P. apoda and P. papuana), but 
hav ng the long lateral plumes more of an orange-red, as 
in /‘. rubta. These skms were likewise exhibited at the 
Zoologicil Society’s meeting on June 17 last, and the 
species, m accordance with M. D’Albertis’ wishes, was 
proposed to be called Paradisea raggsana, after the Mar- 
qoli Raggi. 


As the collection of birds which contained these two 
new Paradise-birds only reached me on the morning of 
the same day as the meeting of the Society, it was not 
possible to make an accurate examination of all of them 
before the meeting, and the two Paradise-birds, being the 
most remarkable among the novelties, were alone de- 
scribed. But I have now had time to examine the whole 
senes carefully, and find that it contains 70 specimens 
referable to 53 species. Twelve of these (besides the two 
Paradise-birds) appear to be new to Science, and will be 
desenbed and named at the first meeting of the Zoological 
Society in the autumnal session. Besides these novelties 
there are examples of several other birds recently described 
by Dr. Schlegei from Rosenberg’s collections, and of other 
rare species. p. L. Sclat*r 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE* 


I T has already been mentioned that the gravitation or 
weight of bodies vanes with their density, and the 
density of the medium in which they are placed In order 
to ascertain the true relative weight, as well as the actu il 
weight of standard weights differing in density when they 
are'weighcd m air, it is necessary to allow for the weight 
of air displaced by each. It thus becomes nei essary to 
reduce these weighings to a vacuum, by ih’ilui from 
the apparent weiirht tn air the wag/ti of the volume of 
air displaced iy each standard 

But the weight of a given volume of air is necessarily 
more or less according to Us temperature, the pressure of 
the atmosphere, and other conditions affecting it , and 



the following data are requisite for ascertaining the weight 
of air displaced by each standard. 

1. The mean temperature of the air during the weighings. 

2. The mean barometric pressure reduced to 32“ Fahr. 
and corrected for the pressure of vapour and of carbonic 
acid gas in the air. 

3. The density of the metal of which each standard 
weight 13 composed. 

4. The co>efhcients of expansion of the metals and of 
air. 

5. The relative weight of each standard 

From data i and a the ratio of the densitjrmf the air 
to the maximum density of water must be ascertained 
This ratio is also affected by the height above the mean 
level of the sea, and the latitude of the place where the 

• Contiaucd from p. 070. 


comparison is made, as the force of gravity differs ac- 
cordingly But in practice the determination of the 
weight of air displaced in weighing is easily and quickly 
effected, either by the more .xccurate mode of making 
the computations from the above-mentioned data, with 
the aid of a logarithraetical formula and tables for re- 
duction of weighings, or approximately by special tables 
showing the mean weight of ordinary air displaced by 
standards of various densities The mean oidmary air 
taken as the standard air m this country is of the normal 
temperature of 62° Fahr , the baiometcr being at 30 inches, 
with the mercury reduced by i omputalion to the tempera- 
ture of 32“ Fahr , tiu amount of aqueous vapour m the air 
being assumed to Ire two-thirds of the ouantity m satu- 
r.ited air, and tlie amount of carbonic acid contained in it 
being taken at o 0004 of its volume 
The actual mode of ascertaining the weight of air dis- 
placed by standard weights when compared by weighings 
in air, will be described more at length afterwards. 
But some illustrations may here be given of the 
cifect of the dilference of density in standard weights, 
upon their weight in ordinary air. The following ilb. 
avoirdupois weights are of the actual form and size 



It may here be seen that the difference of air displaced 
by the imperial standard lb. P S (Fig 1), and the gilt gun 
metal lb No. 31 (Fig 2), is o 598 gr. , and if they were 
equal la weight when m a vacuum. No. 31 would be 
o 598 gr. lighter in air of the given density. No. 31 is 
one of the gilt gun-metal secondary standard weights, 
intended to regulate the weighings in air of all com- 
mercial weights As the primary platinum standard P.S. 
from Its greater density displaced so much less air than 
ordinary brass and iron weights — the density of cast-iron 
being about 7’4o8, and a cast-iron lb displacing a^ut 
ri5o gr. of air— the weight of all the gilt gun-met.al lbs., 
of which No. 31 was one, was referred by Prof. Miller to 
a theoretical commercial standard lb. of 
average density of brass and bronze weights t43)» 

and thus displacing i 047 gr of sundaid air This com- 
mercial standard lb denoted as W w.is assumed to be of 
the same weight m a vacuum .as P 's , and consequently 
m standard air P S w.aso644gi lieivier than W 
The standard pound of qu.artz (Fig 3) displaces 3 2 17 
grains of air. It was constructed as an auxiliary standard 
on account of the invariabUity of quartz, and its apparent 
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weight in air was made intermediate between that of a 
pound of platinum and a pound of brass, being 0401 gr. 
lipter than P.S., and o'232 gr. heavier than W. in standard 

As the determination of the density of bodies has thus 
been referred to the maximum density of an equal 
volume of water, it was evidently necessary to determine 
the absolute weight of a normal measure of water at its 
maximum density, in order to detenmne the true weight 
in air of a given volume of any substance, the density of 
which has been asccitained. It is claimed to be one of the 
impott.nnt advantages of the decimal metric system, that 
this rtlation may be at once ascertained from the circum- 
stance of the unit of weight, the kilogram, having been 
determined by Its being the weight of a cubic decimetre 
of pure water at its maximum density. Thus the volume 
of any body expressed 111 cubic decimeties, or the 
measure of capacity of liquids txpicssed in litres, the litre 
being the measure of a vessel lioldmg a cubic decimetre 
of water at Us iriaxiraiim density, when multiplied by its 
dcnsili, at once gives the weight in kilogiams , or, if ex- 
fic'sed in cintinuties, the weight will be ;;i\cn in 
grammes 1 here is not the same simple relation between 
the unit of we gilt and of volume or capscity in the im- 
peiial sxstini, the same definite ratio not being established 
between the unit of cubic capacity clcrued fiom the unit 
of length and the unit of weight, which is found in the 
metiic system 'Ihis lelatitm has iherefoie been deter- 
limed experiment illy in Kngland fioni asceitaining the 
weight o( a cubic inch of pure watci, and the determina- 
tion by Sir Geoige Shuckbuigh in 1798 was accepted by 
Bcientifie men in this country, ,intl has been leg dised by 
Siatiiie, by which a cubic inch of water at the temper.aturc 
of 62“ F weighed in an of (he same temperature, with the 
baionieter at 30 inches, weighs, 252458 grains of brass. 
From this ratio, the cubic capacity of the standard gallon, 
cont.unmg 10 lbs. weight ol water, is declaicd to be 
277 274 inches, and a cubic foot of water is declared to 
weigh 62 321 lbs .avoirdupois Ilut this r.atio does not 
agree with that adopted in Fiance, nor indeed with other 
and different ratios adopted m .Sweden, Austri.a. and 
Russia lespcctively, as detci mined from sep.irate experi- 
ments made in each of these countries. As icspccts the 
metric system, even assuming the weight of a cubic deci- 
metre of water to be exactly a kilogram according to its 
theoretical definition, as to which doubts exist, it is only 
equal to this weight when the water is at the temperature 
of about 39“ 1' or 4° C, and when weighed in .1 v.icuum 
When of the oidinaiy temperature (say 62° F) and 
weighed against brass weights in ordinary .nr (s.iy, the 
barome ter at 30 inches), it w ould weigh not a kilogram 
or 1,000 grammes, but about 999 012 grammes, the diffe- 
rence kcing the loss of weight by the weight of air dis- 
placed by a cubic decimetre of water. According to the 
English latio, the cubic decimetre of water would weigh m 
air 999'5 1 5 grammes And if the Fre-nch ratio were applied 
to our impciial measures a cubic inch of water would 
weigh 252 336 grains, the capacity of the gallon would be 
277 141 inches, and the cubic foot of water would weigh 
C2 291 lbs. Hut in point of fact, a new and aulhont.ative 
international determination of the weight of a standard 
unit of water is very much needed, in order that its true 
weight may be satisfactorily ascei tamed and uniformly 
adopted m all countries 

11 . — Standards of Imperial ll'cit^ht and Miastire 

The English standard units of w eight and length, the 
pound and the yard, have come down to us from the 
baxons. The Mint pound of the Tower of London, which 
continued to be the legal unit of weight up to the time of 
Henry VIII , was the old pound of the Saxon Moneyers 
lit use before the Conquest ; whilst the earliest recorded 
standard of length m this country was the yard or gird 
of the Saxon kings, kept at Winchestei. King Edgar is 
recorded to have decreed, with the consent of his Wites, 


the standard.” No change was made by the Normans in 
the system of weights and measures established in Eng- 
land, and by a statute of William the Conqueror it was 
ordained that the measures and weights should be true 
and stamped m all parts of the country, as had before 
been established by law. 

The old Tower jiound was the ancient pound sterling of 
silver, containing 2or, each of \2d. or pennyweights. It 
was also divided into 12 ounces, and was thus used as the 
apothecaries’ weight. The Tower pound was less than 
the Troy pound by 15 dwt,, and contained 5,400 Troy 
grains It was discontinued by law m the 24th year of 
Henry VIII , the Troy pound, which appears to have been 
fiist introduced into this country from France at the 
close of the reign of Edward 111, being substituted for it. 
The maik of 8 ounces was ■( of the Tower pound, and was 
identical in weight with the ancient unit of money weight 
m Germany, known as the Cologne M.ark. The Tower 
pound w.is alsoncaily identical m weight with the ancient 
Alexandrian pound, the 125th part of the Great Talent of 
the I’tokmics, from which it was probably derived 1 he 
J I oy pound IS said to have owed its origin to the Ar.ab 
or pound of the C.iliph Almamoun, of veiy nearly 
equivalent vicight, sent as a present to Charlemagne. 

The cailicst English weignt for heavy goods was the 
mcichants’ pound, declared in a Statute of Henry III. to 
be equal to 251, or onc-fourlh more than the Tower 
pound It must thus have been equal to 6,750 '1 loy grs. 
Another ancient authority dccl.ircd the merchants’ pound 
to have contained 1 5 ounces, and if these were Troy ounces 
this merchants’ pound must have contained 7,200 Troy grs 
The nicich.ints’ puiind seems to have merged insensibly 
into the avoiidupois, pound of 7,000 Troy grs , not later 
than the tune of Edvvaid 111 It is cert.1111 that commer- 
cial pounds nearly equivalent to each of the three weights 
here specified were largely used m different parts of 
France and Germany. Our existing avoiidupois pound 
can be distinctly ti.iced to the time of Edward III. , and 
theie IS good giound for believing that no substantial 
ditferenee has occurred in its weight, or that of the Troy 
pound, since eilhe'r of them was fiist established as a 
standaid m this country. 

There can also be little doubt that the length of the 
English yard has continued unchanged from the earliest 
times. The sland.ard yard of Henry VIE, which is still 
pieserved in the Standards Department, is hardly xfrth of 
an inch shelter than the impel lal standard yard, and 
being an cnd-stindard, it must have lost a little of its 
original length The standard weights and measures 
made m the elcvcnih year of Henry VII , which are the 
earliest English standards now known to exist, are all de- 
clared to have been taken from the older standards of the 
Exchequer, .as were also the later standards of Queen 
Elir.abctb, which continued to be the legal standaids of the 
country up to the year 1824 Although there is no direct 
evidence of the origin of the Saxon yard, it is highly pro- 
bable, from Its [length agreeing very nearly with that ot 
double the natural cubit (of about 18 English inches) and 
from Its third part, the foot, being very nearly identical 
with the ancient Egyptian and Greek foot, that these two 
English unit measures of length owe their origin to the 
cubit of a man, the earliest known standard measure of 
length rccoided in ancient history. 

The Troy pound was the standard unit of weight m this 
country from the time of Henry VIII up to the year 
185s, when the imperial pound avoirdupois was made the 
legal standard of weight. The actual primary units of 
imperial weight and measure are now the standard pound 
avoirdupois and the standard yard in the custody of the 
Warden of the Standards, and deposited at the Standards 
Department, Old Palace Yard, Westminster. They 
were constructed under the superintendence of the Stan- 
dards Commission, appointed in 1843 for the restoration 
of the standards of weight and measure which had t^en 
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or Council, that “ the measure of Winchester should be 
placed in the custody of the Clerk of the House of 
Commons, and were destroyed by the burning of the 
Houses o( Parliament on October n, 1834 The members 
of this Standards Commission had previously given their 
services as a preliminary committee, having been ap- 
pointed in 1838 to consider the steps to be taken for re- 
storing the standards, the Act of 1824 ($ Geo. IV. c. 74), 
under the authority of which the lost standards had been 
legalised, having directed that, in the event of their loss 
or destruction, new standards should be constructed in 
accordance with provisions contained in the Act, by re- 
ference to an invariable natural standard. 

These provisions were as follows —In regard to the 
Standard of Weight, it was recited in § 5 of the Act, that 
a cubic inch of distilled w.iler, weighed m air against 
brass weights, at the temperature of 62“ hahr the 
barometer being at 30 inches, h.ad been determined by 
scientific men to be equal to 252 458 gi.ims, of which the 
Standard Troy pound contained Si76o . and if this 
Sland.ird were lost or destroyed, a new Standard Troy 
pound was to be constructed, bearing the same propor- 
tion to the weight of a cubie inch of w.nter, as the 
St.indard pound bore to such cubic inch of water. 

It will thus he seen that the new unit of weight was 
declared to be dependent upon the new unit of length, it 
being based upon the capacity of the cubic inch, or the 
cube of the thiit) -sixth part of the Standard y.trd. 

With respect to the Standard unit of length, ^ 3 of the 
Act recited that the Imperial Standard yard, when com- 
pared with a pendulum vibrating seconds of mean time 
in the latitude of London, in a v.icuum .at the level of the 
sea, had also been determined to be m the proportion of 
36 inches to 39'i393 inches, and it was provided that it 
lost or destroyed, a new Standard yard should be con- 
structed bearing the same proportion to such pendulum, 
as the Imperi.il Stand.ard yard then bore to it. 

After long deliberation, the Committee made a very 
full Report, dated December 21, 1841, and declared thenr 
opinion th.at the several elements of reduction of the 
pendulum experiments referred to in the Act of 1824, 
were doubtful or erroneous. It was evident, the-refore, 
that the course prescribed by the Act would not neces- 
sarily reproduce the Standard yard It appe.ircd also 
that the determination of the weight of a cubic inch of 
w.ater was still doubtful, differences being found between 
the best English, French, Austrian, Swedish and Russian 
determinations amounting to about ^1*11x1 whole- 

weight, whereas the results of the mere operation of 
weighing might be determined within TiiTiiiToo 
whole weight The Committee were fully persuaded that 
with reasonable precautions, it would always be possible 
to provide for the accurate restoration of Standards by 
means of material copies which had been compared with 
them. And they had ascertained that several measures 
existed which had been most carefully compared with the 
former Standard yard , and sever.1l weights, which had 
been most accurately compared with the lost Standard 
pound , and by the use of these, the values of the original 
standards could be restored without sensible error. 

They recommended that no change should be made m 
the values of the primary units of the weights and 
measures of the kingdom, or in the meaning of the 
names by which they were commonly denoted ; that the 
construction of the Standards be entrusted to a Committee 
of scientific men, under certain instructions contained 
in the Report, and by comparison with the most carefully 
selected specimens ; that the Parliamentary standard of 
length be one yard, there appearing no sufficient reason 
for departing from the length hitherto adripted for the 
standard ; and that the Avoirdupois pound be adopted 
instead of the Troy pound as the Parliamentary standard 
of weight, the avoirdupois pound being invanably known 
and generally used, and the Troy pound being wholly 


unknown to the great mass of the British population, and 
comparatively useless They also recommended that no 
new specific standard of capacity be established, the unit 
of capacity, the gallon, being continued to be defined by 
Its containing 10 lbs. weight of distilled water, as specified 
m the Act of 1 824. 

Many other important recommendations were also made 
by the Committee in relation to the official .Secondary 
Standards, and the verification and legalising of local 
Standards for the use of Inspectors of Weights and 
Measures throughout the country, and for the Colonies, 
m order to secure the requisite uniformity in commercial 
weights and measures, .ind their accordance with the 
scientifically constructed primary standards. 

For more effectually carrying out these recommenda- 
tions for the construction of the new Standards, the 
Standards Commission w.is appointed on June 20, 1843, 
and continued their labours until 1854, their definitive 
Report being dated on March 28 in that year. 

The preliminary Committee was composed of the fol- 
lowing scientific men — G B Airy, Astronomer Royal, 
Chairman (now Sir G B Airy, K C B , and President of 
the Royal Society) , F. Baily, V P R S. ; J E D. Bethune ; 
Davies Gilbert, V P.R S , J G. S. Lefevre (now Sir J. G. S. 
Lefevre, K C.B ) , J W Lubbock (afterwards Sir J W 
Lubbock, Bait.) , Rev. G. Pe.icock, F R S. Dean of 
I' ly and Lowdian Professor of Astronomy , Rev. R 
Sheepshanks, F K S , Sir J. F H Hcrschcl, Bart 
With the exception of Mr) D, ivies Gilbert, who died in 
the meantime, all these scientific men continued their 
services as members of the Commission for constructing 
the new Standards The Marquis of Northampton, 
P R.S., Lord Wrottesley, F R.S , and Prof W H. Miller 
were .also appointrd mtmbors of the Commission On 
the death of the Marquis of Noithampton, the name of 
the Earl of Rosse, his successor as President of the Royal 
Society, was added H. VV. CHISHOLM 


ORhODON REMAINS IN THE WOODWARD- 
IAN MUSEUM, CAMRRIDGE 

I N addition to the valuable collection of recent skele- 
tons lately given by Lord Walsingliam to the Uni- 
xersity of Cambridge, he also presented a series of 
luammalian rcm.ims from the Miocene deposits of the 
Mauvaises Terres m Nebr.iska These were, fortunately, 
lor the most part brought to England in masses of the 
original rock, and have therefore had the great advantage 
of Mr. H. Keeping’s care and skill m developing them 
fiom the matrix His long-continued labour h.is resulted 
in the most interesting collection of fossils referred to in 
this notice, and now deposited in the Woodwardian Mu- 
seum. Professor Hughes has entrusted me witli the exa- 
mination and determination of the remains, and has 
afforded me every possible assistance. The species 
revealed, some of which may possibly require the esta- 
blishment of a new genus, at any rate appear to be new 
to science, and m-ach larger than any hitherto described 
in America. We have thought that, pending the pre- 
paration of a complete description, your readers would be 
interested in a general account of the fossils ; and espe- 
cially it has been thought desirable that an account of the 
skull and dentition should be given in as simple a form as 
possible ; for I have not yet seen any description of the 
skull other than the complete one of Prof. Leidv. At 
any rate, fresh interest will be excited in the Oreodontidas 
now that so splendid a series of remains can be seen in 
an English Museum. 

A summary of our fossils may be thus given — 

I. Alaige nearly complete skull, with lower jaw at- 
tached ; the zygomatic arches being, however, almost 

greater poiUon of a large skull preserving very 
coi&i^Ctdy one xygomaUC with posterior crest. 
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3. Another skull of the same species showing the part 
anterior to the bifurcation of the sagittal crest 

4. Another large skull of the same species, wanting the 
greater part of the face 

. A nearly complete skull of another species 
. The greater part of two skulls of Oteodon Culbat- 
(the original and typical species), smaller than any 
of the above. 

7. Half of the frontal region of an individual larger 
than any of the others. 

8. Casts of the brain of a large and of a small species, 
with determin.s.ble parts of bones attached 

9. Many pieces, more or less complete, chiefly parts of 
upper and lower jaws with teeth, including a number 
which show the canine and incisor teeth 

10. Portions of limb bones, and a number of veitebrne. 

Besides these, the collection includes Carnivorous, 

Rodent, and other \ cry interesting remains. 

“The deposits of the Mauvaists Tcircs,” says Prof 
Lcidy, “arc remarkable foi the gre.at quantity of fossil 
remains of m.ammals and turtles they h.tvc \icldod with- 
out further exploration th.in picking them up fiom the 
surface of the country Det.irhed fiom the ni ighhoiirmg 
soft and icadily disintegrating locks, the fossils lie siiewn 
about, and have often attracted the attention of the least 
curious of those who have traversed the district Many 
of the loose fossils have gradually been collected by tra- 
vellers and others, so that few of a conspicuous character, 
I am told, now remain. Of those collected, by f-ir the 
greater part have been submitted to my investigation, 
and these have .imountcd to the enormous quantity of 
between three and four tons in weight ’’ The first descrip- 
tion of fossils from the Mauvaiscs fcrics, was by Di 
Prout, who, in 1846 and 18^7, desciibed a jaw of a laigc 
animal supposed to be a Pal.oothcnum, in the Aiiuiuan 
Journal of Scu me and Ail. Giadually specimens came 
to light, many of which were described by Pi of. I eidy, 
wlio collected and completed Ins descriptions m 1852, 
when he published, in the Smithsonian Cnntiibutions, 
“The Ancient Fauna of Nebraska,” of 126 pages, and 24 
splendid plates In succeeding years the Mauv.ust s Terres 
were furtner explored by Dr David D.ilc Owen, Dr John 
Evans, and Dr. F V Hayden, wlio brought to Phil.a- 
delphia large collections of fossils Altogether Prof. 
Lcidy supposes that he has seen entiie skulls or portions 
of skulls of about 500 individual Oreodonts, a very laige 
proportion of which belong to one species, Oieodott Cut- 
btrtsom. In 1869 the results of his twenty years’ labour 
were published as the seventh volume of the second seties 
of the “Journal of the Academy of Natural Sciences of 
Philadelphia,” under the title of the “ Extinct Mammalian 
Fauna of Dakotah and Nebraska,” 472 pages, and 29 
plates, large quarto This great work includes also a 
synopsis of the entire mammalian remains of North 
America, with the most complete references and the 
author’s valuable critical opinions The interest is not 
metely in the aitiod.actyle ungulates, but also in the 
penssodactyles, including the famous Hipparion and 
Anchitherium, as well as the Rhinoceros, Machairodus, 
Mastodon, and Edentate remains Quite recently Prof. 
Marsh has described a new medium-sued species of 
Oreodon in the current number of ihe Auurican Jomnal 
of Science and Art. 

The family Oreodontida? is characterised by the 
possession of an elongated massive skull, of which the 
portion in front of the articulation of the lower jaw con- 
stitutes more than three-fourths. The upper surface 
slopes gradually from behind forwards Posteriorly is a 
high s.agittal crest (i Jin. at the greatest height in large 
species), 1 caching far back, so as 10 project on a level 
considerably behind that of the occipital condyles. The 
crest IS flanked by large and wide temporal foss«, their 
floor being chiefly formed by the squamous bone, which 
is intemslly strongly convex, and Dears a blunt ridge 


proceeding from behind forwards, downwards, and out- 
wards The sagittal crest bifurcates anteriorly to form 
the postero-l.itcral sides of a nearly flat lozenge-shaped 
frontal region, whose lateral angles overarch the com- 
pleted bony orbits The upper surface of the face is 
terminated by elongated convex nasals, which extend, I 
think, quite to the level of the front of the premaxilla, and 
project furthci m the middle line than at the sides The 
n.asal cavities aie very large, high at the anterior opening, 
and do not open laterally on the face neai the orbit. 
They have complicated turbinals The frontal region is 
altem.ately gently convex and concave, being more 
convex near the lateral angles. The frontals have, near 
the middle line on e.ich side, a considerable supra- 
orbital foramen, appearing at about the level of the 
posterior boundary of the orbit. 

On the lateral aspect of the skull there is first to be 
noticed the lateial occipital ciest which extends out- 
w.ards and backwards, as the outer margin of the post- 
occipiUl fossa, which v.arics m sue. It then bifur- 
cates, giving an inferior bi.inch continuing the margin of 
this fossi, and a literal branch which passes far oiit- 
waids, hmindiiv; the great temporal fossa This ridge 
rises higher as it iccedesfinm the occipital region, and 
external to the articulation of the lower jaw developes 
into a emved crest, which is remarkably large and thick 
m one specimen Further forward this crest docs 
not exist The widest part of the skull is just in front 
of this , in one of our species the width at this point 
IS twite as gre.it as the distance from the occipital 
to the orbit. The zygomatic process of the squamosal 
comes forward to the under part of the orbit, and is 
received into a long concavity of the malar. The latter 
passes .ibovc this process, to join the post-orbital process 
of the frontal, .ind bound the l.irge oval or circular orbit. 
The malar is often of great vertical depth, and joins a pro- 
minence of the maxill.e .ibove the alveoli of the posterior 
molars. Inside and above this elevation, the lachrymal 
occupies a considerable space on the face, and has an 
antorbital fossa of varying size Anteiiorly the face 
continues comparatively high, generally convex, and 
ncaily veitical 

The base of the skull presents the occipital condyles, 
which have their anteiior and posterior portions obliquely 
bent upon each other at an acute angle ; they approach 
very close to one another in the median line below. The 
basi-occipital has a strong raised median ridge, which 
gradually dies away on the basi-sphenoid. 'liie basi- 
cranial axis IS set at an angle of about 40° to the palatine 
axis. Externally there is a large nipple-shaped post- 
glenoid process of the squamosal (the transverse diameter 
being the greater). Immediately on its inner side is a 
large auditory bulla, somewhat compressed , and applied 
to Its external surface, and at the same time nearly 
touching the post-glenoid process is a long and strong 
paroccipital The external meatus opens obliquely up. 
ward m front of the paroccipital 

Between the teeth, the palate is of almost uniform 
width, IS regularly concave, and smooth. It extends for 
some distance behind the molar teeth, being narrowed ; 
and has a concave posterior margin of different form in 
the various species. The pterygoid continues the lateral 
part of the concavity to the alisphenoid region. 

The horizontal ramus of the mandible is of moderate 
height, each half being separated slightly from the other 
in the specimens. The symphysis is considerable, and 
shows serrated sutures. The anterior end of the mandible 
IS very little diminished in height, has less of the spatulate 
form than ordinary ruminants, and is somewhat expanded 
m consequence of the size of the canines The rami are 
very nearly parallel throughout their whole extent. The 
ascending ramus is high, with a small coronoid process, 
and a transversely elongated condyle. 
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In the middle line above there are six small somewhat 
chisel shaped incisors, increasing in sue from within out- 
wards. Next succeeds a large curved conical canine, 
flattened on its txternal aspect, and beating a slight 
median longitudinal groove. There are seven teeth in 
the molar series, of which the first four appear to be pre- 
molars, These teeth present characters common to most 
ruminant genera, the prcmolais showing one double 
crescent, and the true molars two double cresemts , the 
convexity of the crescents being tinned inwards as in the 
upper j.aw of all ruminants They are very squaie in 
ctnoral sh.)pc, .ind the cii scents are veiy convex flic 
junction of the anterior and posterior crescents externally 
is raised into a stiong column, and a similai column pio- 
jects .IS a thud lobe on the posterior molar 

In the lowir jaw eight teeth appeal in front , the sk 
middle ones of about the s.inie si/e. as the imisors of the 
upper ).iw, but more cylindrical The txireme tooth on 
each sole', lii niologie.illy a c.ininc, is tonsieleiably huger 
and more rhisel-shapi d. The upp>r tantne bites imme- 
diately bcliu d this tooth , and behind this .igain is a long 
curved canimfoim tooth simil.ar to the tarm.e ot the upper 
law Ihie’C pnmol.ars and thiee line inolais succeed 
They aic generally similar to tho'o ef the upper jaw, 
but have the convexities of the crescents turned out- 
waids Throughout the sciies of teeth there is no dias- 
tema, except just as mucli as will allow the canine teeth 
to fit comp.vctly above and below. 

The following are, roughly, the dimensions of the huge 
skull No, 1 —Length on upper stiiface, 13} or 14 inches , 
height posteriorly 8V inches j anteriorly, nearly 6 inches , 
length of lower j.iw,'joi inches , length of molar senes of 
upper jaw, 6 inches. 

A brief comparison with some other skulls will assist 
in giving an idea of the affinities of the Oreodonis 'Ihe 
Peccary presents perh.ips the greatest numbe 1 of resein- 
blantes. 'Ihe sagittal ridge anei fiontal surface are some- 
what alike, but the s.igittal ridge is much longer .and 
higher in Oi codon 'I'he part of the squamosal (with the* 
high crest) posterior to the glenoid cavity is similar, but 
not neatly so elevated or so widely diverging from the 
middle line, 'fhe supr.vorbital foramen is on the level of 
the anterior, and not the posterior of the orbit. The post- 
occipital fossa and the condyles arc very much alike , so 
is the mtrowing of the palate behind the molars , but the 
palate is wider and not so long pioporiionally in Orcodon 
'Ihe posterioi edge of the mandible is similai. 

But the differences between Oreodon and the Peccary 
arc many and important ; the charactei s of the teeth arc 
very different : the Peccary h.is a large diastema, the 
mandibular rami are not parallel, the nasal cavities aie 
smallei in propoition , there is no Iachrym.vl fossa , the 
orbit is incomplete , there is scaicely any post-glenoid 
process of the squamosal. 

The pig exhibits somewhat more hkeness to Oreodon 
in the relations and size of the par-occipital and the 
auditory bullae ; but differs still more importantly m the 
wide separation of the two temporal fossa: by the inter- 
vening fl.-it panetals. 

The Camel agiees with Oreodon in the large size and 
close proximity of its temporal fossa:, which aie sepaiatcd 
by a s.agittal crest, but the latter is low, and the flooi of 
the temporal fossa is exceedingly convex. There arc vast 
differences in the face, teeth, mandible, and auditory 
bullffi. 

In the ordinary Ruminant, as the sheep, it is the face 
which presents roost resemblances to our specimens. 
These consist in the shape of the nasals, the neaily ver- 
tical maxillae, the complete orbits, the antoibital fossa of 
the lachrymal, the Ruminant molars, and the form of the 
palate between the molars. But the posterior part of the 


skull IS very unlike. Fven in the mol.vr ueth, while the 
type IS the same there are considerable difiennces which 
will be hereafter fully described. 

The Llama is much less like Oreodon than the 
camel is 

The casts of brains and the limb and trunk bones and 
vertebrje promise to afford very interesting matter, but 1 
have not yet made a caitful examination of them 

G. T. liE'llANV 


ASTRONOMICAL ALMANACS, 

A COMPABAIIVE HISIORY OF THE “ CONNAISSANCE 

Dfs Tt-WPs," nil'. “ Nautkal Almanac,” and the 
“ JaHRUULH ” os 111 RI IN.v 
I — T/ie“Cotinaisuiri<i A,s 'I empt” of ruardand Ltfebme. 

I N 1666 a celebrated bookstllct of P.iris, Jean de 1 1 
Caille, at the sign of the “ Fontaine d’or,” m the Rue 
J.icob, published, ,it his own expense, the “ Astionomic.il 
1 |)hpmiii<Us” of linker, the Astionoincr of Daiitzig. 

I hesc Lphcmeridcs were calculated on tin observations of 
Ivtho lir.ihe and Kepler, actoiding to the rules given in 
the Rudolphinc tibles — tables ronstiucted at the expense 
of Rudolph 1 1 , Lmperor of (.erni.iuy, by Tycho Brahe, 
Ki pier and himstll 1 In ir title was, “ Juli.innis Heckcti 
Mutuum Ca'lestium Lphemeiidcs, ad .iniio 1676, ad 
.innum 1680, ex observations us Cornells nobihssi- 
morum Tychoms Brahci et Johaiims Kepleri. Hypo- 
thesibus Physicis, t.-ibulisquc Rudolphinis ad mcridianum 
Ui.inibuigicum in fielo Cyiiibnco” 

These tibles gave for the meridian of Uranibouig 
(island of Heven, between Copenhagen and Llsinort) — 
which derived tonsider.-ible importance from the immortal 
observations of Tycho Riahc— and foi each day the longi- 
tudes and latitudes of the sun, of the moon, of Mercury, 
Venus, Mats, Jupiter, and .Saturn , the longitudes in de- 
grers and minutes tor the pl.inets and the sun, in degrees, 
minutes, and seconds for the moon , the latitudes in de- 
giees. They contained, moreover, an announcement of 
the eclipses of the sun and of the moon for the whole 
period indic.ited, ,ind a t.able of gcogiaphical co-ordinates 
(latitude and longitude icckoned liom Uranibourg) of the 
piincipal towns. 

These Ephemeridcs, the best that then existed, stop- 
ping at the year i860, Picaid, the crc.iloi of cxait astro- 
I'ljiny, resolved to continue them But nn account of 
.noyagc which King Louis XIV was about to undertake, 
and during which the work which Picaid pioposcd might 
be useful, the French astronomer decided to advance by 
a year the date of his publication, and to commence 
with the year 1679 

The Ephemcrides of Picard are thus titled — “ La 
Connaissancc des Temps 011 Calcndrier et Lphifmdridcs 
de lever et couchcr du soled, de la lime et des autres 
planiites, avec les dclipscs, pour I'annde 1679, calcuMes 
sur Pans, et la man£ie de s’en servic pour les autres 
dlc'v.ations f , avec phisicurs aulies t.vbles ct tiaitds d’astro- 
nomie ct de physique, et des Ephdmdiides de toutes Ics 
pl.mdtes en ngures.” 

This work cont.ains the following infoimatiun — r The 
tune, .almost to the minute, of the rising .ind setting of 
the sun and moon at P.uis, for every day of the ye.ar. 
2 The time of the rising and setting of the sun (every 
foitnight) and of the moon (every ten days) for Calais, 
Pans, Lyon, and M.arseille Fiom these t,ables the pre- 
ceding time could be calculated for every point of France. 
3. Announcement of eclipses of the sun and moon 
4 The time of the pass.age of the. moon across the me- 
ridian and the right ascension of the sun for eveiy day 
of the year. Wc have thus the time of the tide. Be- 

• Trw»l»ted from La Ktvae Ac.eiUyfvw, July lo. 

♦ Th« word tUvatwH is lynonymoui with laHttuU, 



312 


NATURE 


[Aug. 14 , 1873 


sides, the soUr dials could be used to obtain the 
hour dunng the night by the shadow of the moon , 
and indeed the time at night could be obtained by 
observation of the fixed stars The same table con- 
tains the value of the equation of clocks and pen- 
dulums, what we now call the “ equation of lime.” 
5. A sumnr.aiy of the movements of all the planets for the 
year, containing liitle but an indication of the epochs 
when they were visible and of the consttllalions through 
which they passed 6 A plate in which the preceding 
data were graphically traced 7, A table of the latitudes 
and longitudes (adjusUd to the meridian of Pans) of the 
principal cities of France S. An appendix, relating to 
physical questions, rontaining an account of the winds 
which prevailed in P.iris for every day of the preceding 
year, and an exact account of baiometric indications for 
the same period. 

In 1680, Picard completed his volume by the follow- 
ing additions —A note on the inqutiy into longitudes 
\reche)ches <l(s longitudes) by means of clocks and pen- 
dulums j a table of lengths of the pendulum cm responding 
to an increasing number of vibrations per sicond, and in- 
tended for the regulation of clocks , a t.ible of declinations 
of the sun for each day (by degrees and minutes) ; and 
lastly, a table indicating the weights of the unit of volume 
(a cubic foot) of different substances 

These Ephenieridcs, although less complete, so far as 
pure astronomy is concerned, than those of Heckei. were, 
however, superior to them from a practical point of view, 
by the substitution of the right ascension of the sun and 
moon for the longitude and latitude of these bodies ; it is, 
in fact, the right ascension and declination which are 
directly useful to astronomers 

Picard, who published the “ Connaissance des Temps ” 
at his own expense and his own risk, was naturally inte- 
rested in the success of his work. Thus, after having 
sought to satisfy the wants of astronomers and maimers, 
he added to this publication a list of the days on which the 
posts to the various towns of France set out from Paris. 
The custom of adding to the astionomicai tables physical 
or statistical data altogether foreign to astronomy, has 
been continued to the present time in the “Annuaire du 
Bureau des Longitudes ” 

Still the great labour required in editing these Epheme- 
ndes soon tired the Abbd Picard, who tried to find a 
successor. Therp was then at the college of Lisieux, at 
Pans, a professor of rhetoric named Pierre, who was a 
good astronomer, and on that account was intimate with 
all the astronomers of his time. The learned Abbd asked 
him one day if he knew any one capable of assisting him, 
and afterwards of carrying on the “Connaissance des 
Temps Pierre proposed Jean Lefebvre, weaver at 
Ltsieux, who, in the intervals of leisure which his work 
allowed him, amused himself by reading some books on 
astronomy, and was familiar enough with that science to 
be known to Pierre, originally of the same town . he had 
sent the latter, among other things, calculations of eclipses 
which Quite agreed with observation. Pierre and Picard I 
then asked Lelebvre to calculate a table of the passage of 
the moon across the meridian, and this having been 
accurately performed, they offered him an academician's 
annuity to come 10 Paris and continue the “ Connais- 
sance des Temps.” We owe to his calculations the 
volumes from 1684 to 1702. Profiting by the new tables 
of the equation of the sun of Picard and Cassini, he was 
able to calculate the “Connaissance des'Iemps” with 
more accuracy than h.ad ever been done before 

To Lefebvre also are due seviral additions .ind modifi- 
cations Thus in 1686 he added a t.ibl< o( the ex ict posi 
tiilfiSs of the planets, irie son, and ilie moon lor every ten 
Cass, in l6qo he gavt ihe iminersioiis .md emergentes of 
ttic first s.iitUiie 01 Jupuef , 111 1691 mdxmis in reference 
to the movement of a shtp, a list of ports and coasts, &c. 
In 1692 hp added a table of refractions from 0° to 90° of 


apparent height, calculated to a minute up to 48® and to 
a second from 48° to 90°, as well as a value of the declina- 
tion of the needle according to the observation of La 
Hire. 

In 1693 Lefebvre, having left Pans to take part in the 
geodetic operations of Picard, one of his colleagues of the 
Academy, Lieutaud, edited the Connaissance des Temps 
m 1693 and 1694 , but on his return he resumed the edi- 
torship, and continued it without interruption till 1702. 

At that time, in consequence of an incident curious 
enough to be ir relation, the publication of t\\c Connais- 
same acs Temps was taken up by the Academy of 
Sciences. 

The son of De la Hire, a very popular academician, 
who had considerable influence among his colleagues, 
published, for 1701, a collection of Ephtmendes intended 
to rival those of Ltfcbvie, in which he said, “ I hope, at 
least, that there will not be found here errors {!'lots^nements) 
of c.alculation so great as are seen m certain popular and 
much praised Eplicmei ides,” &.c Wounded to the quick 
by such a reptoach, altogether untrue, Lefebvre wrote m 
the preface of the Connatssann, for 17CI, “I cannot 
avoid replying to the invectives of a certain small novice 
fDe la Hire ^ls\ supposed author of an annual Epheme- 
rides published a short time ago. This new author, filled 
with a spirit of vanity, presumption, and falsehood . . , 
We reply to this youthful novice , . 

Dc la Hire, himself, was not spared At this uncouth 
reply the enemy’s camp winced, and resolved on ic- 
vengc , success was eas) , for Lefebirre was by no means 
a general favourite Little by little the meetings of the 
Academy were rendered insupportable to him, and when 
he had absented himself for a certain number of meetings, 
his name was struck out of the lists of that body. De- 
prived of his Academician’s pension, Lefebvre could no 
longer continue the Connaissance des lemps. The 
Academy then took possession of the publication, which 
became a public undertaking j so that the volume of 
1702, instead of being, like the previous ones, dedicated 
to the king, is published “ by order of the Academy of 
Sciences.” The old title is changed, and it is simply 
called “ Connaissance des Temps, pour le MtSridien do 
Pans.” 

(To be continued) 


NOTES 

In reference to the meeting of the British Association at 
Bradford, the Reception Room will be opened on Monday, 
September 15, at i r , and on the following days at 8 A.M., 
for the issue of tickets to members, associates, and ladies, and 
for supplying lists and prices of lodgings, and other information, 
to strangers on their arrival. No tickets will be issued after 
6 r.M. On and after Monday, September 15, members, and 
persons desirous of becoming members or associates, or of ob- 
tainmg ladies’ tickets, aie requested to make application in this 
room In the Reception Room there will be offices for supply- 
>ng information regarding the proceedings of the meeting. The 
“Journal,” containing announcements of the anangements for 
each day, will be laid on the table on Wednesday, September 
17, and the following mornings, at 8 A.M., for gratuitous distil- 
bution. Lists of members present will be issued as soon os 
possible after the meeting, and will be placed m the same room 
for distribution The first general meeting will be held on 
Wednesday, September 17, at 8 p.m. precisely, when Dr. Car- 
penter, LL.D, F.R.S., &c,, will resign the chair, and the 
Presideiit Elect will assume the presidency, and deliver an ad- 
dress. On Thursday evening, Septembei 18, at 8 pm., a 
Soiree ; on hnd-iy evening, September 19, at 8 30 p.m , a Dis- 
course ; on Monday evening, September 22, at 8.30 p.m., a Dll- 
course ; on Tuesday evening, September 23, at 8 F.U., a SdldC) 
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on Wednesday, September 24, the concluding General Meeting 
will be held at 2 30 p.m We omitted to mention in last week’s 
number that the President of Section D, Biology, is Prof 
Allmann, M D , F R S. 

Sm Henry Ravvi.inson has received a letter dated Khar- 
toom, July 2, fio-n Sir Samuel Baker Sir Samuel expre-ses a 
hope that he will be in Englan 1 in S epiember In reference to 
the oneness of Lakes Tanganyika and Albert Nyan/n, he says : 
— “ The envoys sent by M’tdse all assured me that the Tangany- 
ika is the M’wootan N'/i?^ (Albert N)anra) an! that Ujiji is on 
the eastern border ; that you can travel by boat from Ujijt to the 
north end of the Albert Lake , but you mtiit have a guide, as 
some portions are very narrow and intricate From my expen. 
ence of the high-water glass, I should expect islands and Boating 
vegetation in the narrow passes described, I am by no means 
fond of geographical theories, but the natives’ descriptions were 
so clear that I accepted as a fact that the Tanganyika and Albert 
Lakes are one sheet of water, with marshy narrow straits over- 
grown with water grass, through which you require a guide ” 

Thb Session of the British Medical Association in London 
during the last week seems in all respects to have been most suc- 
cessful ■ a great many papers were read, and a great quantity 
of pleasuring hurried through Many of the papers were valu- 
able from a medical point of view, and some of importance 
even from a gencr.al scientific standpoint. This week we give 
a ihort abstract of Dr, Sanderson’s address. 

Ar the annual general meeting of the Royal Botanical Society, 
on Monday, the Council congratulated the Fellows on the fact 
that since the last anniversary meeting the progress which had 
characterised the operations of the society during the last few 
years had been maintained The numlier of new bellows elected 
during the year was 114, being an increase of ten above that of 
last year, few resignations had occurred The total number 
of Fellows and members at the present time was 2,502, the 
largest on the books of the society since its commencement 
The total amount received in subscriptions was 250/ m excess 
of that of last year, and considerably above the average of the 
last few seasons h rom the auditor’s report it appeared that the 
total receipts for the year, including the balance of 529/. from 
the previous year, amounted to 13,434/ 6r. \u{., and the pay- 
ments, exclusive of the balance in hand, 2,170/ pr 41/, to 
11,263/ 7<^- The report of the secretary was also read, 

and was equally satisfactory with the other reports. The Council 
for the next year was elected by ballot. 

Prof G. Sckweizsr, Director of the Moscow Observatory, 
died on July 5, after a long illness 

The death of Sir Francis Ronalds in his 86th year, at Battle, 
in Sussex, has just been announced Sir Francis was welt 
known, many years ago, for his experiments m electricity. In 
1823 he published a pamphlet containing an account of some of 
his experiments, and explaining, with the help of illustrations, 
hii plan of an electric telegraph. He hod erected in his own 
garden, first at Highbury and then at Hammersmith, a number 
of poles supporting eight miles of wire, and through this wire 
he sent his messages. Each message was read at the further end 
by means of two needles moving on a dial plate, a plan much 
the same as that which afterwards came into general use. The 
spark in his telegraph system was however created by an elec- 
trical machine, and not, as in existing systems, by a galvanic 
battery. In recognition of the value of his discovery, the Go- 
vernment bestowed on him the honour of knighthood m 1870, 
when the same mark of appreciation had been conferred on Stf 
CSiarlet Wheatitone for hh improvement of the telegnfh. Sir 
F, Ronalds snperiiiteiided for a short time the Meteorological 
Observatoiy at Kew on behalf of the British Association, and 
the Government conferred upon him a small pension for his ser- 
vliK( to 5d«Ke. For loma ]rean he hved in the north of Italy, 


studying the works of Italian w I’crs on elertn ity Litely he 
was engaged m hia home at Bitlle in preparing a catalogue of 
the published books and papers on electrical science, which we 
believe is quite ready for print, an 1 will be of great value to 
'-tiidents. 

Tu the notice which appeared some few weeks back staling 
that the large female Octopus had deposited a quantity of -piiin 
on the rock work of her tank, we have now to add the still 
more mteresting intelligence of the successful development at d 
iccape of the perfected embrj os It will be remembered that 
the first of these eggs were depositeo on June 19, and as the 
earliest arrivals of the young Octopods into the outer waters of 
tlicir tanks took pkice on !• riday the 8th inst , we have just 
eight weeks as the period of mcubation. Mr. Saville Kent, 
hiving personally witnessed the congress of the two sexes m 
April last, we are also in a position to record an almost 
similar period occupied during the process of gestation, and 
which together constitute an important addition to our previous 
knowledge of the habits of the Cephalopoda Since Mr Saville 
Kent’s resignation of the Curatorship, the Brighton Aquarium 
has unfortunately lost the older and tamer example of the two 
porpoises, commented upon by that gentleman m Nature for 
July 17, as also the unique specimens of the Sturgeon and 
John Dordc, which have likewise received a share of attention 
from the s.ame pen in the pages of this journal 

The Lords of the Committee of Council on Education are 
aliout to appoint a keeper of the Natural History Depart* 
ment of the Edinburgh Museum of .Science and Art The 
sahry will be 350/, rising to 450/ per annum. Candidates 
should apply to the Secretary, Science and Art Department, 
South Kensington. 

The German African Exploration Society has received a 
dispatch, dated July i, announcing the arnval of Professors 
K.istian and Goeschen at Cabmna Clougd, for which place 
Dr Ouesfeldt had started on June 28 from Sierra Leone. 
Dr Falkenstein, Dr Anatom, physician, and Herr Linder, 
engineer, are hourly awaiting, at Berlin, fuither intelligence, cn 
receipt of which they leave to join the expedition. 

Xanthorraa ausltalts, one of the grass gum trees of Australia, 
IS coming into flower for the first time m Europe, m the succu- 
Icnl-house at Kew There is also a hne plant of . Ignve jacqiit' 
nutna, removed to the palm -house for the sake of space, which 
IS now in full flower. 

Dr Prtf.rmann has sent us advanced sheets of some of the 
articles to appear in the forthcoming number of his Mittlmlunqin 
f)ne of these gives an account of the Polaru Arctic Expedition 
under the unfortunate Capt Hall, and points out the mam scien- 
tific lesults, which Dr Petermann lightly regards as of the 
highest importance. He animadverts with considerable seventy 
on the conduct of the English for the last nine years with regard 
to Arctic explomtion , we, he says, having during that time 
endeavoured to depreciate the efforts of others, while we our- 
selves have done nothing Even the expedition of the daring 
Hall, he declares, we sneered at when it set out, and since 
its fate was knovra, have spoken slightingly of the results We 
must acknowledge that Dr. Petermaim’s taunt as to our inaction 
dunng the last nine years m the direction of Arctic exploration 
IS to some extent justified by facts ; that inaction, however, is 
not due to the apathy of English men of Science but to the par- 
simony of the British Government. We have done much m the 
way of private effort for discovery, but no amount of private effort 
IS equal to the fitting out of an adequate Polar Expedi* 
tion. It is, we believe, the earnest desire of all classes 
that Govechment should provide the means of enabling this 
countiy to take that foremost part in Arctic exploration which 
was formerly hers without dispute, by fitting out a thoroughly 
equipped espeditka, an expeditton which should hare for one of its 
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aims the hading of the Pole As to Captain Hall’s expedition' 
so far as we are aware, the lugh value of its results has been 
everywhere in this country gratefully acknowledged, as well as 
the mdomitable bravery and enthusiasm and high intelligence of 
the leader ; one of its most important results, for which all men- 
of Science must be thankful, is that it has left the most prac- 
ticable path to the Pole no longer questionable That the Folarts, 
however, was ill suited for ice-navigation, and that there was a 
Wln^f that thorough discipline on board, without which no 
expedition of the kind can hope to be perfectly successful, 
we still maintain is borne out by what was elicited dur- 
ing the official investigation We sincerely hope with Dr. 
Fetermann that the magnanimity and liberality of the American 
Government will be the means of putting an end to the “ mere 
talk of Englishmen,” and of inducing our Government at last 
to set about organising on the most liberal scale an expedition to 
leave our shores m the spring of 1874 Other papers m the 
forthcoming number arc “With the Russian Army against 
Khiva,” being two letters to Dr I’ctermann from Lieut Hugo 
Stumm, of the Westphalian Hussar Regiment, and a paper by 
Dr. D Sievers, dated I'ldis, May 7, full of geograpliital infor- 
mation of great importance. The same number will contain 
the conclusion of Baron von Richthofen’s account of his travels 
from Pekin to Sz'-tshwan. 

The last issued number (vu ) of Pctenninn’s Mt t'leilnngot 
contains the conclusion of Lrncst Morno's Travels m High 
Sennaar; the Results of the Observations made darmg the 
voyage if the . Ukrt m November and December last, by Prof. 
Mohn, Director of tlie Norwegian Meteorological Institute, 
and a well-constructed map of the Chinese Provmee of Kuang 
Tung, from native and foreign authorities, by Dr Hirtli, with 
accompanying description 

Prof Aoassiz, m his address to the students, at the opening 
of the American School of Natural History, on Peiukese Island, 
said “ Our chief work will be to watch the aqiuinum. I 
want you to study principally marine animals The only way to 
do that properly, is to have them alive by your side In a very 
few days I shall place at your disposal a series of these ap- 
pliances I have ordered one for every person admitted to the 
school, so that each of you will have means to make these inves- 
tigations 1 have never had, m my own laboratory, better 
opportunities for work than I place at your disposal Oni way 
of studying will be somewhat elifferent from the instruction 
generally given in schools I want to make it so very different, 
that It may appear that there is something left to be done m the 
system adopted m our public schools. 1 think that pupils are 
mode too much to turn their attention to books, and the teacher 
is left a simple machine of study. I hat should be done away 
with among us. I shall never make you repeat what you have 
been told, but constantly ask you what you have seen yourselves.” 
The following men of science will, it is said, assist Prof. 
Agassiz in the conduct of hui new charge — Dr. Burt G Wilder, 
of Cornell; Dr. A S Packard, of Peabody Academy of 
Science, Salem , Count Pourtales, of the Coast Survey ; Prof. 
Waterhouse Hawkins, of England ; Paulus Roetter, artist of the 
Museum at Cambridge ; Prof. Mitchell, of the Coast Survey ; 
Prof. Joseph S. lAivering, of Harvard University, Prof F. W. 
Putnam, of Peabody Academy of Science, Salem ; Prof. N. S. 
Shaler, of Harvard ; Prof. Anold Guyot, of Princeton, N. J. j 
Prof. Brown-Sdquard. 

According to the Melbourne Argus, H.M S. Basihsk, Capt 
Moresby, while cruising in Torres Straits and neighbourhood for 
the suppression oi the Polynesian labour traffic, has added a 
valuable fact to the knowledge we possessed of the geography of 
Niw Guinea by the discovery of a new port and harbour in lat. 


9° 30' S., Ion. 147° \d E., about 38 miles east of Redscar Bay, 
on the south-eastern coast The discovery was made in February, 
when Captain Moresby, while searching for a river supposed to 
flow into the sea east of Redscar Bay, entered an inlet which 
proved to be the entrance to a magnificent harbour, with an 
outer and inner anchorage, to which the names of Port 
Moresby and Fairfax Harbour have been given. The natives 
are much lighter complexioncd than those of the opposite coast, 
and are evidently of a much more friendly disposition, 

A GREAT earthquake occurred at Valparaiso early on the 
morning of July 8 There were six shocks in succession Many 
families took refuge m the streets, the damage to private houses 
as well as to the public buildings being considerable ; and many 
deaths were reported. A statue lately erected to Lord Cochrane 
was wheeled half round on its pedestaL The earthquake was 
observed to come from the east, and was felt as far south as 
Citrico 

The Tilegrit/ihu yournal intends to offer to its students from 
time to time prizes for the best and most carefully considered 
paper on a given subject The first of these students’ prizes is 
one of 25/ to be awarded to the author of the best paper on 
“ 1 he Evidence of the Theory of Correlation of Physical forces 
as applied to Electricity and Magnetism,” received by the editor 
of the journal on 01 before January 1st, 1874 The funds for 
this prize have been kindly given by Mr. Edward Sabine, C.E. 
The prize paper will be printed in the columns of the Tele- 
grafltK Journal 

We understand that 1,000/ has been generously presented to 
the Oldham School of Science and Art, by Mrs Platt, widow 
of the late John Plait, M P , who was its founder in 1865, and 
hfe-presidenl. .Since the opening, Us artisan students have 
gained four Whitworth Scholarships of too/, each for three 
years (two have been awarded this year), two Whitworth 
Fellowships of 25/ each , one .Studentship at the Royal School 
of Mines , three gold, six silver, and five bronze Queen’s 
Medals (the Medallists of 1873 G°t >®t announced). 
Twenty-four artisan students were examined by the Department 
last May, m Inorganic Chemistry — eighteen j'.assed (nine first 
class, nine second class)— and twelve m Laboratory Practice, 
The Committee have granted funds to enlarge the Chemical 
Laboratory, also to establish one for practical work m Heal, 
Steam, Light, and Acoustics Mr J. T. Hibbcrt, M P. for 
Oldham, has given a I ocal Scholarship of 25/. for the coming 
session We have received a well arranged time-table of Classes 
under the direction of Mr Phythian, C L , and Mr Philip, M.A, 

In accordance with the resolution passed at the meeting, 
noted m last week’s Natgrf, for the promotion of technical 
education, at which H. R.H the Prince of Wales presided, the 
Haberdasher’s Company have sent to Lord Lawrence, for 
distribution by the London School Board, the sum of 20/. as 
their contribution towards the purchase of tickets of admission to 
the International Exhibition. • 

During the month of October, we leirn from the Journal oj 
IkeSottety of Arts, notwithstanding the Anarchical State of 
Spam, an exhibition is to be held at Madrid, of national pro- 
ducts and manufactures, of agriculture, mines, chemicals, md«s- 
tries, and graphic arts. Foreign products will be received by 
the executive at Madrid if carnage paid. Goods will be sold by 
the executive on a small commission charge. This is to be the 
first of a proposed series of Spanish exhibitions. 

Prof. Cope sends us, as No. 14 of his “ Pal«ontol<^cal 
Bulletins,” the description of two new mammals from the ter- 
tiary “of the plains” One; Adurodon mustehnus, is only 
known from some teeth of the molar series ; the other; Aetra- 
herkm megalodus, is represented by a perfect crania 
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dentition of both jaws nearly complete, with other bones of 
other specimens. The wording of the description is intiica'c 
and short. 

A PAPER -entitled "A Study of North American Noctuidw, 
by A. R Grote, was read on July 2 before the Buffalo Society of 
Natural .Sciences, declaring that si* new genera (Ufeus, Able- 
pharon, Ommatostola, Argillophora, Harveya, Spiloloim) and 
twenty-seven hitherto undescribed species (Agrotia, 7; Ufeus, 2 , 
Mamestia, l , Dianthcecia, i ; Oncocnemis, 3 , lladena, i , Om- 
matostola, I , Cucullia, I , Xylina, i ; Ilehothis, 6 , Argillo- 
phora, I j Harveya, 1 ; Spiloloma, l), occur m the N. American 
Insect Fauna 

Sir Hknry Ravvi inson’s presidential address at the last 
anniversary meeting of the Geographical Society has been pub 
lished in a separate form by Messrs Clowes and Son*. We are 
glad to see it reproduced in a handy and well-printed form, foi 
It contains a masterly summary of the progress of geographical 
knowledge during the past year. 

We have received the prospectus of what promises to be a 
handsome and valuable work, “The Fenland, Vast and Present. 
Its History, Geography, Geology, Natural History, Scenery, 
Antiquities, Climatology^ Drainage, Agricultural Produce, and 
Sanitary Condition , illustrated with Wood Engravings, Maps, 
and Diagrams , by Samuel H. Miller, F. R A S., Fellow of the 
Meteorological Society, and Sydney B J. Skerlchlcy, F G S, 
H M. Geological Survey.” It will be published by I-each and Son, 
Wisbech ; and Longmans, Green, and Co, London. Under ihc 
head “Fenland," the authors include that area of low, once 
marshy lands, m which the rivers Witham, Welland, Nenc, and 
Ouse interlaced, including nearly 2,000 square miles, and roughly 
bounded by a line drawn from Lincoln by Bourn and Peter- 
borough to Cambridge on the west , from Lincoln to Skegness 
on the north j from Cambridge and St Ives to Brandon on the 
south , and from Brandon to Lynn on the east (thus including 
Boston, Sleaford, Spalding, Croyland, Thorney, Wisbech, 
March, Huntingdon, Ely, besides the border town* ) 

A VERY deserving institution has recently been established iii 
Cincinnati, under the title of the Cincinnati Acclimatisation 
Society, Its object being to effect the introduction of such foreign 
birds os are worthy of note for their song or their services to the 
farmer or horticulturist. The society announces that dunng 
last spring it exjiended S,ooo dols. in introducing fifteen ad- 
ditional species of buds, and that it had already successfully 
accomplished the acclimatisation of the European sky-lark, 
which IS stated to be now a prominent feature of the summer 
landscape in the vicmity of Cincinnati. Among the species 
which It IS proposed to introduce is the European titmouse, cun. 
sidered abroad as one of the most successful foes of insects 
iDjurous to vegetation. 


other on the compoundsof the amides with that hi dy Oneof these 
chloro sulphides has the formula CSCIi— percliloromethylmer- 
captan, another the formula CSC 1 „ several of their conipuunds 
are described. The same author also contnlmlcs a short paper 
on the changes nitro-cnmpounds undergo m sulpho acids — 
Messrs Maunder and ToIIens communicate a paper on 0 Bibro- 
mopropioiiic acid, m which they give an exhaustive account of 
this body and its compounds. — Messrs. Caspary and lollciis 
have converted /8 Bibromopropionic acid into acrylic acid 
and give an account of the process, and of the s.alts of acrylic 
acid. — Mr. B Tollens comtnumcales a paper on the constitution 
of the allyl and acryl derivatives — Prof Mo* von Vettenkofer 
has a paper on “Nourishment m general, and on flesh extract 
as an essential portion of human nutriment m paiticular ” — 
Messrs. Lieben and I’ateme have a paper on the dry distillation 
of calcic formate — J Wislicenus communicates a paper on the 
optically active lactic acid of flesh extract, and on paralactic acid. 
The same author also communicates some observations on ethyl- 
lactic acid. The next paper is by C L. Groves on the formation 
of naphthaqutnonc by the direct oxidation of naphthalene, 
which has alieady appeared in the March numlier of the Chemi- 
cal .Society’s Journal Mess s Illasiwetz and Kathicr, in a 
postscript to tfic-ir paper on a new derivative of sulpho-carba- 
mmic acid, mention the discovery of the body m question by 
Zeisc in 1842. H Ranke finishes the number with some experi- 
mental proofs of the possibility of the spontaneous combustion of 
hay. 

Riale Inshluto LombarJo tii Scu'uzt e Lettire Rendtconli, sene il. 
vol VI. F'ascicoU X — Wc notice papers on I ihbaies fuKus, by 
I’rof. Emelio Cornalia , on the Italian earthquake of March 12, 
by A Serpieii , on some geological theories, by G Cantom ; 
on the inversion of currents m electromotors, by A Feirint 
Besides these there arc papers on Manzoni and on Kant's philo- 
sophy, the first by A. Buccellati, and the second by C Cantom 
Fascicolo XI contains only social p^ers, none of scientific 
interest In Fascicolo Xll , b. A lAmoigne contributes a 
paper on the mechanism of rumination, and J A. Serpien one 
on the earthquake of March 12, S A Cantom has a paper 
on the molecular movements of gases Thereat of the tiumber 
IS devoted to the section of moral and political science^ 

In t\it Annah de Chmua a/fticala alia Mnlnina for June 
IS a paper on the cremation of the dead, which practice 
IS strongly advocated. The author, who is anonymous, states 
that m Belgium 7,500 hectares (1 hectare =« 2 47 acres) are un- 
productive of food, through being used as cemeteries lie estimates 
the value of this land at from 38 to 40 millions (lire ?). 


SOCIETIES AND ACADEMIES 

London 

Royal Horticultural Society, July 16 —Scientific Com- 
mittee — Dr M. T Masters, F R b , m the chair.— A letter wts 
read from the locomotive superintendent of the Brighton Railway 
stating the results of the company’s experience in using a mixture 
of chalk with coal for fuel. It was found that used for any other 
purpose than that of saving the fire-bars from Welsh coal (for 
which It IS admirably suiteil) or for reduemg the area of beating 
surface it increases the ordinary consumption of fuel considerably 
—The Rev. M. J, Berkeley shosved female flowers of Lychms 
dmrna, in which the calyx was reduced by arrest of development 


The addditions to the Zoological S,9ciety’s Gardens dunng the 
past week include a Harnessed AimteIope',( Traje/a/Aiw senptus), 
a Double crested Pigeon {LophoUtmus anlarltcus), two Senegal 
Touracous (Corythatx persa), two Chilian TvMim<»at{RiyncliotHs 
perdicanus), a White-fronted Dove {Ltpiaptiia jamatcettstt), a 
Glossy Ibis (IHs falcintllus), a Mauge’s Dasyure {Vaspums 
maugad), a Barbary Ape (Macacut inum), and others. 


SCIENTIFIC SERIALS 
AnHalen Jer CAemie und Pharmacte Ntue Rtcht, Band xci. 
Heft a und 3, Tune 14. This number begins with cdmmumcation 
No. 83 from the Griefswald Laboratory, the aul^ct of which is 
Fhenathren, by M Hayduek. The author describes several of 
the compounds of this body.— From the same laboratory we 
lutve a notice on the compound Ci^HgSuhy C. Pauly.— B. Rathke 
oontributes a JMiper on the chloro-suiphides of carbon, and an- 


August 6 — General Meeting — W B Kellock m the chair. — 
The Rev. M. J Berkeley commented upon the fruits and vege- 
table* exhibited. He mentioned the remarkable improvement 
W the quality of W. Indian pines owing to the introduction from 
England of the better cultivated kinds— Prof. Ihiselton Dyer 
pointed out that a curious cucurbit which had lately been intro- 
duced, rather as a curiosity than for any useful purpose, under 
the naane of Sooly Qua, was a form of Luffa agyptiaea, the 
common washing goi^. Another cucurbit known a* theToong 
Qua appeared to be identical with Benmeasa —A new 

ineth« 4 ,of propagating ipecacuanha had been devised in India 
•-y Mr. Jaftay, and promised to be of great 
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The boxes of grapes were washed ashore, and the seeds germi- 
nated in abundance, so that the governor was able to colleot 
plants for hu garden. 

Berlin 

Qerman Chemical Society, July aS. — O.'Liebreich, vice- 
president, in the chair — A. Laderburg desenbed a simple way of 
obtaining zinc-methyl and Us action on silicic ether. The result 
is a liquM boihng at 150° of the formula SiCH,( 0 (^H,)„ to 
wltich he gives the name ortho-silico-acetic ether. The same 
cbilnist, conjointly with Oemole, has transformed chlorhydrme 
into acetochlorhydrme of glycoL The Utter by treating oxide of 
ethylene with aniline has obtained a single base of the formula of 
pheiwlated mono-oxyethylene-amlne C (f,OnC H jN HC, 1 I, — O 
Jacobsen has been able to investigate human bile obtained from 
a (istaU of a strong and healthy man It contained no tauro- 
cholic acid, while other human biles obtained from patients con- 
tained both glyocholic and Uurocholic acids in variable propor- 
tions — A. Faust has transformed monochlormated phenol into 
TCsoretn (and not, as Peterssen commumcated lately, into hy- 
drochinon — H Limpncht has compared sulfo-ortho-toiindimc 
a^d, and many of us derivatives, with those of sulfo pseudo-tolui- 
dinic acid, — Thomas Dykes Barry desenbed several derivatives of 
propiophenone C,HgCOC,H, viz., two isomeric mononitro- 
propiophenones, amido-propiophenone, and secondary propyl- 
benzol-alcohol C.HjCH OH.C,H, --G. Goldschroicdt, m treat, 
ing benzol and bromal with sulphuric acid obtained diphenyl- 
tribrom-ethane CH CBr, This treated with potash 

yields dipheayl-dtbrom-ethylene (C,H|i),C,Br,, and heated with 
zinc powder, it is transformed into stilbene CnH,, — P. Liecluo 
has determined the atomic weight of molybdenum = 95 86, and 
desenbes the following chlorides ■ — MoClj, MoCI,, MoCl., 
MoClj, and MoO(OH),Cl, —A. Michachs and G Kotlie find 
that iodide of lead treated with sulphite of sodium yields sulphite of 
lead and iodide of sodium, and that the salt formeily described 
by Zinero 1 , 8 0 ,( 0 Va), does not exist —A. Micnaelis and 

0 Schifferdccker describe the following compounds of 

sulphur . — SCI4, existing only at temperatures below - 20", 
5,0,014, (a solid body obtained by treating SOjIICl with 
SCI4I, and Its product of decomposition by moist air 8 , 0 , 01 ,, 
—A. Mitscherlich described a new method of organic analysis. 
He replaced oxide of copper by that of mercury, weighs the 
reduced mercuiy, CO, and lf ,0 in the ordinary way and thus 
determines the oxygen contained in the substance, as well as 
the C), I, Br retained by ihe mercury or the sulphur and phos- 
phorus transformed into sulphate and phosphate of mercury — 
A Borodin in treating valeric aldehyde with solid caustic 
potash at 0° obtained aldolic products of condensation of the 
lollowing formula; CjjHijO The former left for 

three yean with diluted soda yielde 1 cry-tnls of the composiuon 

C,„H„ 0 , -(■ H, 0 . 

C Engles, by treating monoehlpiinaied acetonitrile NO CII,CL 
with aniline replaced Cl by tnus obtaining a base, 

amlido-acetonitn. —A Emmerlmg and C Engles have obtained 
from acciophenone the corre.pondmg pinacoiie and secondary 
alcohol -E Baumann, by treai mg eyanamiilr with sulphuric acid 

and *ater, has obtained a body of liie cumpo>itiun of urea, but 
hygroaeop.c giving a imrale ol a d.fferenc cry-taliine torn,, and a 
double sail with chlori le ol platinum, n la t ditfercoces that 
Seem to 1 .dicate that ihis body is a new compound isomeric wiih 
urea. — E. Mulder described several derivations of uric acid and 
of urea.— C, Ticmana compared two methods for determining I 
nitric acid in water 'Ihe wells of Berlin yield water con- I 
taming lernfic quantities of nunc acid, VIZ 17m 100,000 instead 
of O 4 which u generally admitted to be the maximum t|nantity 
allowed for driOKiog purposes It should be known, however, 
that the water-works supply the town with river water of good 
qiuJily. — C Bledermano showed beauiuully coloureil salts ol 
monoiiitrophenoi aiih alkalisand alkaline earths.— W. II Pika 

01 loondun, has succeeded in obuining some of the higher 
homologuel of oxa uric acid by healing a muiecuUr mixture of 
urea or sulpho-cariramide with an anhydnde of a dibasic 
acid. The acids alresdy obtained are snccincarbaminic acid 
NH,— CO— NH— CO— CjH,— COOH., succin-sulpho-carba- 
nime acid OH, — CS— NH— CO — C,!!, — COOH, and citra- 
coo-sulpho-carbanuDic acid N H,— CS— NH— CO— C,H.— 
COOH. — The next meeting of the society will take plan the 
13th of October. 

Pari* 

Academy of Seieneea, Ai^. 4.— M Bertrand, president, , 
in the chair. — The following papers were read i— A further | 


portion of M Hermites’ paper on the exponential function. — A 
reply to M. Vicaire’s theory of the sun, by M Faye. The 
author controverted the statement that the sun is a cold mass of 
combustible matter burning at the surface only, in an atmo- 
sphere of oxygen.— On the determination of the wave lengths of 
the Tines in the ultra-violet, and also in the ultra-red parts of 
the spectrum by means of phosphorescence, by M Ed, Bec- 
querel. — On the action of armatures applied to compound 
magnets, by M. Jamin —On the reciprocal displacements be- 
tween the hydracids, by M. Berthelot. The author has been 
investigating the heat phenomena produced by these reactions. — 
Mote on the cubic capacity and on the volume of air requisite to 
Ininre the healthfulncss of inhabited places, by General Morui 
The general gives the results of observations on barracks and 
hospital- As regards the former, he thinks that 16— ao 


cubic metres of spice are required per man, equal to 565— 
“ 6 cubic feet — The fourth part of M * ' ' 

thermodynamics w 


from Saim Chateau, Belgium, by M. F, Pisani — On the 
Cocuyos of Cuba, by Seilor de dos Hermanas, 'The cocuyo is 
a luminous insect, said by M Blanchard, at the conclusion of 
the paper, to belong to the genus ^.yiophorous, to which also a 
Mexican insect of the same name belongs — Memoir on cerebral 
localisations, and on the functions of the brain by Dr. Fouinie. 
— On polychromic photography, by M L, Vidal. 'This was a 
descnpiion of a recently patented method of obtaining coloured 
prints by the use of various pigments, as m carbon printing. — 
M. ] .ichtenstcin communicated a paper on the present stale of 
the Phylloxera question, and M .bigntftec one on the evolution 
of the Phylloxera — Fourth note on the maximum resistance of 
magnetic coils, byM 1 du Moncel, — On electric condensation, 
by M. Neyrencuf, — Studies on nitrification, II , by M Schloesing, 
— On the corundum of Norih Carolina, Georgi.i, and Montana, 
by Mr Laurence Smith.— On Human essence of chamomile, by 
M E Demaivay — On the char.acteristics ol the true jiolyatomic 
alcohols, by M. Loriti — On tlie vatiaiiun in the amount of urea 
excreted under normal nourishment, and under ihc influence of 
tea and colfee, by M F Koux 'Ihe author found that these 
substances very largely increase the amount of both urea ami 
chlorine voided m the urine, if they be taken after abstinence 
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THURSDAY, AUGUST ar, 1873 


THE REPORT OF THE SCIENCE COMMIS- 
SION ON THE OLD UNIVERSITIES 
1 . 

O NE of the two Royal Commissions appointed to 
inquire into University matters has just issued its 
Report, and it comes in the very nick of time , for while on 
the one hand the question of University reform is day by 
day attracting- a larger share of public attention, on the 
other the Financial Commission may be expected to report 
shortly and make us acquainted with the actual resources 
available for fundamenlal reforms which all acknowledge 
must be made, though opinions differ as to the precise 
direction they should take. 

When we state that the Report to which we refer has 
been drawn up by a Commission, the Chairman of which 
— the Duke of Devonshire— is the Chancellor of Cam- 
bridge University, and that to it are appended the names 
of Stokes, n. J. S Smith, Sharpey, Huxley, Lubbock, 
the Marquis of Lansdowne, and Mr. B. SamueUon as 
Commissioners, the importance of the document becomes 
manifest. Nor is it lessened by the way in which the 
Report at its outset refers to “ all those par^ of human 
knowledge and culture which are not usually regarded as 
having any scientific character ; ” adding, “ Least of all 
should we wish to imply that there is any antagonism 
between the literary and scientific branches of education 
and research ; it is rather our conviction that neither 
branch can be neglected without grave detriment to the 
other, and that an University in which the Mathema- 
tician, the Experimental Philosopher, and the Biologist 
arc actively engaged in the endeavour to advance human 
knowledge in their own provinces, is not on that account 
less likely to be productive of original labours m the fields 
of Literature and Learning.” 

The subjects are dealt with m the following order — 

1. The Courses of Study and ihe Examinations. 

11, The Pro'essoriate. 

111. The Scientific Institutions within the Universities. 

IV. The Colleges. 

V. The Relation of the Universities to Technical 
Education, and to Education for Scientific Pro- 
fessions. 

VI. The Duty of the Universities and the Colleges 
with regard to the Advancement of Science. 
Under the first head an examination on leaving school 
equivalent to the German abiturunUn exnmtn, to be 
controlled by the Universities, is proposed, “so that the 
scientific student who had shown the requisite literary 
proficiency in the ‘ Leaving Examination ’ woidd find him- 
self absolutely free, except so far as the examination in 
Divinity is concerned, from the first moment of his 
entrance to the University, to devote his whole time and 
energy to his scientific , studies.” The Commissioners 
adding their opinion that “ any system which does not 
concede, from the first, this freedom to those students of 
Science who have given proofs of sufficient hierary ac- 
I quirements, involves an interference with their course of 
study which in many cases is prejudiciaL” 

The opinion is also espressed that, in addition to the 
Na 199— VoL. viii. 


College Scholarships, University Scholarships in Natural 
Science should be founded at both Universities ; scholar- 
ships comparable to those which already exist for various 
branches of classical learning, and, at Oxford, of Mathe- 
matical Science. 

Under the heading of the Professoriate, lists of the Pro- 
fessorial and Collegiate teachers at Oxford and Cambridge 
are given and compared with similar lists for Berlin, with 
the remark that “it is impossible not to be impressed 
with the evidence which the list affords of the abundance 
and variety of the scientific teaching given in the Univer- 
sity of Berlin by piofessors of great eminence. We 
would particularly call attention to the fact that the list 
includes not merely general courses adapted to the re- 
quirements of those students who are interested m Science 
only as a part of a liberal education, but also special 
courses on subjects taken from some of the newest and 
most interesting fields of scientific inquiry ; so that in- 
struction of the kind most likely to develop a scientific 
spirit in the mind of the learner, and given by the most 
competent teachers, is put within the reach of every 
student.” 

With regard to the proposed additions to the 
Scientific Professoriate, without attempting to decide 
what should be the ultimate organisation of the 
ScicntiAc Faculty in Oxford, the Commissioners are 
of opinion that arrangements should be made at 
the earliest possible opportunity for the establishment 
of two Professorships m Physics, and two in Che- 
mistry, m addition to those already existing; for the 
^distribution of the biological subjects (exclusive of those 
assigned to the Faculty of Medicine) in such a manner as 
to secure their being represented by five independent 
professors , and for the addition of two chairs, one m 
Pure Mathematics and one m Mathematical Physics. 
Lastly, they are disposed to recommend the establishment 
of a Chair of Applied Mechanics and Engineering. 

Somewhat similar additions are proposed in regard to 
Cambridge. 

So far we have dealt with professors of the first order, 
so to speak, but the appointment of adjoint professors, 
demonstrators, and assistants is also proposed in the 
following words . — 

“Although the witnesses have been unanimous as to 
the necessity of strengthenmg the professorial staff, they 
do not entirely agree as to the way in which this should 
be done. Mr. Pattison would increase the number of in- 
dependent Chairs of Science to twenty or even to thirty. 
On the other hand, there appears to be a feeling that the 
principal subjects should not be too much divided 
although it is admitted that at present they are too much 
grouped together. 

“ It must not be forgotten that an increase m the num- 
ber of independent Chairs would render it necessary for 
the Universities to provide increased accommodation m 
laboratories, and additional apparatus. With the view of 
utilising to the utmost the existing appliances of this sort, 
some of the' witnesses have suggested that the increase 
of the professoriate should, as far as possible, be pro- 
vided for by an abundant supply of skilled as^stants, 
of demonstrators, and of assistant professors, rather than 
by increased numbers of independent lecturers. 

“ The necessity for skilled assutants and for demon- 
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strators of course made itself felt at a very early period, 
and though a certain number of such assistants and 
demonstrators have been supplied, yet the need for an 
increase m the number of these subordinate offices has 
already become apparent. It may be mentioned, for 
eitample, that at neither Univeisityis any assistance of 
tRis kind at present afforded to the Chair of Geology, or 
to that of Botany, 

“A Natural Science Professor should have, m the first 
place, sufficient skilled assistance to relieve him from all 
mere drudgery in the preparation of his lectures In the 
second place, he should h.ave such further assistance as 
ma^ be necessary to enable him to carry on original 
researches And, thirdly, although no professor would 
wish to hand over the superintendence of the practical 
teaching in his laboratories entirely to others, be should 
be enabled to discharge this duty of superintendence with- 
out an undue sacrifice of time. The work should be 
done under the professor's e)e, but its details should be 
entrusted to competent demonstrators, appointed by and 
responsible to him. 

“ So far there is a general agreement , but the question 
whether assistant professors should be appointed at all, 
and if so, how far the dependence of the assistant pro- 
fessor upon the principal professor of the subject should 
be carried, has given rise to some divergence of opinion. 
We have already stated that we regard as indispensable 
the establishment of a certain number of new Chaus, to be 
independent of, and to take equal rank with, the existing 
Chairs If the Universities are to become great schools 
of Science, it is of the first importance to secure for them 
the permanent services of a very considerable number 
of scientihc men of established reputation , and 
we cannot perceive how this object is to be attained 
otherwise than by offering to such men, without any 
reservation whatever, the same academical stn/ui which 
has hitherto been enjoyed by the University Professors. 
We consider, therefore, that in any extension of the 
Professoriate, this is, without doubt, the first jiomt to be 
attended to. But we are also disposed to attach great 
weight to the suggestion that, m addition to the Professor- 
ships representing the great divisions of Natural Science, 
University Teachers, who might be termed Adjoint Pro- 
fessors or Readers, should be appointed to undertake the 
instruction in special branches It would be undesirable 
to place an Adjoint Professor m a position of complete 
suboidination to the Principal Professor of the subject ; 
and it would probably be very difficult to arrange any 
plan of partial subordination which could work satisfac- 
torily. We are, therefore, of opinion that the Adjoint 
Professors should not be regarded as assistants to the 
Professors, but should be responsible for the due dis- 
charge of the duties assigned to them to a Board or 
Council, appointed by the University, and not to any 
individual Professor. 

" It is important that the Universities should be able to 
secure the setviccs of men who have shown their ability 
to promote Science, and to become successful teachers of 
it, by offering them places, such as the Adjoint Professor- 
ships, which would give them an opportunity of distin- 
guishing themselves, and, with this view, u is very 
eslrable that as much independence as possible should 
be allowed to the Adjoint Professors, m order to make 


the appointments attractive to the best men On the 
other hand, as it is obvious that the perfection of the 
means and system of instruction in the Universities is of 
primary importance, an organisation of, and control over, 
the courses of instruction would be necessary, as other- 
wise there might be an excess of lectures in some sub- 
jects, and a deficiency in others We are of opinion that 
these difficulties might be overcome, and a sufficient 
amount of liberty combined with systematic organisation, 
if, as we shall presently recommend, a Central Board, or 
Council, should be formed, lepresenting the Scientific 
Faculty, and having definite functions with regard to the 
scieniific teaching witUin the Universities 

“ We may observe that the financial argument in favour 
of extending the Professoriate (at least in the first in- 
stance) by the institution of offices not intended to take 
equal i.ink with the existing Chairs, rather than by in- 
creasing the numbei of the Principal Professorships, will 
probably lose some of its force when a careful estimate is 
made of the difference which the adoption of the one plan 
or the other would make m the charge to be laid upon 
the funds of the Universities It is quite tiue that the 
emoluments of an Adjoint Professor need not be so great 
as those of one of the Principal Professors , and that to 
this extent there would be a saving But whether an 
additional professor of any subject be termed an Adjoint 
Professor, or whether his Chair be regirded as co-ordi- 
nate with the existing Chairs, the difficulty would always 
remain that if he is to be of any use at all he must be fur- 
nished with the necessary apparatus ; he must have a room 
tolecturc in, a room or rooms to workin, and the classification 
of the students will also probably require additional space. 
Laboratories of chemistry, physics, and physiology have 
been already provided , it would, therefore, not be neces- 
sary to create a iaige establishment for any new pro- 
fessor Blit It ts certain that the only way in which the 
Universities can increase the usefulness, at the same 
time that they increase the number, of the professors, is 
by being ready to make, from time to time, such moderate 
additions .as may be necessary to the buildings which 
they appropriate to Science ” 

Under the heading “ Duties of Professors,” we have 
the following — 

“ It has been suggested that, m the case of certain pro- 
fessorships at both Universities, the functions of Original 
Research might be separated from direct instruction. To 
a professor the duty of teaching is a matter of daily 
routine; whereas, original research is a duty which 
belongs to no day m particular, and which is, therefore, 
very likely to be neglected in comparison with the other. 
Nevertheless, we cannot see any just and sufficient reason, 
m the case of the professorships, for a total separation of 
the two functions ; and even Sir Benjamin Brodie, who 
has supported the view that some distinction should be 
made between offices appropriated to teaching and those 
appropriated to original research, would not have the 
separation absolute, and would consider it of importance 
that even a professor whose chair was founded chiefly 
with the latter view, should be called upon to produce, 
from time to time, in the form of lectures, the results of 
investigations in new departments of Science. Lecturing 
is not the only mode in which scientific instruction may 
be imparted. A professor who should undertake the d(red* 
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j\ror^s 

From a private letter juit received from Prof Wyville Thom- 
son, we learn that the Chahenger left St. Vincent, Cape Verde 
Islands, on August 2, for Bahia, lor the purpose of making her 
fourth sec ion across the Atlantic. As it is now the middle ol 
the rainy season, and as part of the course of the Chalitngtr lies 
along ihe coast of Africa to the southward, the members of the 
expedition expect to be very uncomfortab'e for a time On July 
15 a very successl’ul month's cruise from Bahamas was com- 
pleted, some of the details of which we expect to be able to pub- 
lish next week. “ We are getting on first rate,” the letter 
says , “the arrangements continue very complete and satisfac- 
tory.” 

Thr French Association for the Advancement of Science opens 
to-day at Lyons, under the presidency of M. de Quatiefages. 

This year’s meeting of the Iron and Steel Institute opened on 
Monday at Liige, where the members received a most enthusi- 
astic reception The first meeting was held at the Academic 
Hall of the University, when Mr. Lowthian Bell, the President, 
delivered a speech, m which he warmly thanked the Belgian iron- 
masters for their friendly reception, and then spoke at length on 
various technical matters On Tuesdays second meeting was 
held, when several papers were read It was announced that 
the members were invited to hold their meetings next year in 
the United Stales Many fttes, receptions, and other entertain- 
ments have been got up for ihe members, who are also to visit 
the principal mines and iron foundries ol the dis'nct To-day 
the members are to be leceived by the King of Belgium at the 
Royal Palace in Brussels 

The British Archmological Association commenced its yearly 
meetings at Sheffield on Monday, under the presidency of the 
Duke of Norfolk, who entertained the members, and others, at 
dinner in the evening The members received a hearty wel- 
come from the town, and have been visiting several places of 
interest in the neighbourhood On Tuesday evening several 
papers were read in the Cutlers’ Hall on Yorkshire orcharological 
and antiiuanan subjects. Among these was a paper by Mr. 
J. R. Plsnche, Somerset Herald, on “The Early Lords of 
Holdemess,” and one by the Rev. Dr. Catty, on “ The Town 
and Parish Chuich of Sheffield ” 

The twenty-fi^th annual meeting of the Somersetshire Ar- 
cheological and Natural History Society commenced at Wills 
on Tuesday The opening meeting was held at 12 o’clock at 
the Town Hall, the retiring president, Mr. W. A Sanford, of 
Mmehead Court, taking the chair After a brief speech he re- 
signed the pre idency to Lord Hervey, the Lord Bishop of the 
diocese In the report of the Council, the following subjects, 
among others, were referred to — The drutdical circles of Stan- 
ton Drew, the chambt red tumulus of Stoney Littleton and Cad- 
bury Camp have, through the influence of the Council, been 
enumerated in Sir John Lubbock’s Bdl for the preservation of 
public monuments. It is proposed to puichase the castle 0/ 
Taunton as a museum for the rapidly growing collections of the 
society ; 3.000f are wanted, Mr. Ayshford Sanford, in urging 
the purchase of Taunton Castle, mentioned that it is the oldest 
fortress of English ongm in the west of which the date is cer- 
tain. It was built by King Ina, about the year 700, and has a 
Norman keep, and specimens of architectural additions of every 
date down to the Perpendicular, The earthworks are m good 
preservation. Mr. E. A. Fieeman, D.C.L,, tn speaking on the 
question whether the next meeting should be held out of Somer- 
setshire, said the study of the Chufch architecture of the district 
was incomplete unless it included Sherborne Minster at one 
extremity and St. Mary Reddiffe, Bnstol, at the other. Sher- 
borne, too, was the old bishopric out of which Wells was 
carved. Alter some routine business, Ihe Bishop gave his ad- 
dress. He pointed out some peouUarities of Somerietshue as a 


county, ite many double-named places, its number of small 
holders, and the absence of any old baronial seats 
Thu Gasette ifAu^sliour^ coMuna some interesting d tails m 
connection with the recent meeting at Copenhagen of the Scan- 
dinavian Scientific Congress. This is the oldest of the many 
northern societies, having been Instituted at Gothembourg m 
July 1839 Among the original members are the names of 
L H. tErstedt, J f, Schouw, Forchbammer, E Fries, Nilson, 
Berzelius Hansteen, all men of the highest eminence in their 
own departments The meeiings of this Association are held 
alternately at longer or shorter intervals, in each ol the three 
Scandinavian kingdoms, at Copenhagen, Siockholm, and Chris- 
tiania, the kings of the countries always showing an active 
mierest m the doings of the Association. At the recent — the 
eleventh — meeiing at Copenhagen, the number of members was 
400, the President being M Stecnstnip, who delivered the 
upenmg address in the presence of the King and Crown Prince 
of Denmark. The meeting was divided into ten sections, m 
each of which many papers were read , general meetings were 
also held, and seveial, excursions made to places in the neigh- 
bourhood. 

Mr. Smith, the leader of the Daily Telegraph As.synan Ex- 
peilition, gives in the Telegraph of Tuesday a number of inte. 
resting details of his work He gives a translation of the tablet 
which relates the curious legend of the descent of Ivhtar, the 
“ daughter of Sin ” (the moon god), into the infernal regions The 
boxes containing the more portable of ihe treasures exhumed by 
Mr Smith have, after many hazardous adventures, safely readied 
this country. These, with several very valuable memorials pur. 
chased m Mesopotamia by Mr. Smnh, and the expense of which 
the proprietors of the Telegraph have very generously charged 
themselves with, are now safely lodged m the British Museum. 
The heavier articles are expected to arrive in this country very 
shortly. 

Tub following among other exhibitors have received diplomas 
of honour at the Vienna Exhibition —In the Mining Depart- 
ment . the Geological Survey Office, Calcutta. In Group 32 : 
the South Kensington Museum, London Educational matters ' 
the National Educational Bureau, Washington , Dr Leitner, 
Lahore, India , the Government of Massachusetts , and the 
Smithsonian Institution, Boston, U S 

Mr. G. F. Rodwell, Science Master in Marlborough College, 
has resigned the I-ectureship on ^Natural Philosophy in Guy’g 
ilospiial, 

W E should advise all connected 'with Science teaching m 
schools connected with the Science and Art Department, to ob- 
tain a copy of the new syllabus in the following subjects, 
just issued by the Department —Subject XIV, Animal Phy- 
siology ; XV,, Zoology ; XVI., Vegetable Anatomy and 
Physiology j XVII , Systematic and Economic Bo'any. From 
the Syllabus it wid be seen that (a) Sub|rct XIV, Animal 
Physiology, is altered in certain details, (i) Subject XV , has 
now become “Elementary Botany,” being -a modification of 
the former Subject XV 11 , Systematic and Economic Bolany. 
(f) Subjects XVI and XVII. together now form a new subject. 
Biology^ into which the former subjects of Zoology and Vege- 
table Anatomy and Physiology are absorbed. The elementary 
stage IS the same for both Subjects XVL and XVII , the ad. 
vanced stages of these subjects being respi ctively Animal Mor- 
phology and Physiology, and Vegetable M irpholojy and 
Physiology. As respects the existing qualifications ol teachers 
for earning payments 01 the results of instruction, the deduc- 
tions in those payments on account of the previons success of 
the pupil, and the prizes to the pupils— (n) Subject XIV., 
Animal Physiology, will be m n 1 wav affected by the change 
now marie m the syllabus. % Subject XV , Elementary Botany, 
will be treated as if it were the same as the former Subject 



ITATURB 


\Aitg. a I, 18^3 


354 


XVII., Sy»tem»ttc mnd Economic Botany. <0 Subjects XVI. 
and XVII will be treated as i>erfeclly new subjects, except that 
all persons will be qualified to earn piymenis on results in those 
subjects who are now qualified m Subject XV., Zoology, and 
Subject XVI , Vegetable Anatomy and Physiology, and also 
all those persons who have obtained a class at the courses in 
Biology and Botany respectively for teachtrs at South Kensing* 
ton. (</) As the elementary stage of Subjects XVI. and XVII. 
IS the same, payments can only be made on account of a pupil’s 
success in one or the other, and not in both Payments for the 
advanced stage and foi honours can be obtained in both 

The following are the regulations for exhibiting Recent 
Scientific Inventions and Discoveries of all Kinds, at the Inter- 
national KxhibUion of 1874 —Division III Recent Scientific 
Inventions and Discoveries will consist of objects the excel- 
lence and novelty of which are considered by the Committee of 
Selection to be so great as to render it undesirable that their 
introduLlion to the public should lie delayed until ihc proper 
year for the exhihilion of their Classes of Manufacture in Di- 
vision II No objects will be admitted into Division III which 
have been shown in previous International Exhibitions of this 
aeries, unless very important alterations or improvements have 
lieen added to them since the date of their previous exhibition. 
The latest day appointed for receiving objects in this Division it 
Wednesday, March ll, 1874. 

The Birmingham Natural History and Microscopical Society 
propose to undertake a novel and commendable enterprise in 
the shape ol & marine excursion The sub-cummiltee appointed 
to consider the practicability of the proposal are of the opinion 
that if such an excursion be' projicrly carried out, it cannot fail 
to be pniductive of interest and enjoyment to the members 
Taking all matters into consideration, the sub-committee are of 
opinion lliat the Smith Coast of Devon is the mo»t favourable 
for the [iroposcd excursion , and if Teignmouth be selected as 
headquarters, it will allow of dredging and shore collecting in 
the viciniiy, and 111 Tor flay, and off Berry Head, as well as 
botanical and geological excursions in the neighbourhood, and 
(if tune permits) visits to the wilds of Darimoor and the beautiful 
and picturc-que scenery of the River Dart, Ilolne Chase, Lust- 
Icigli Cleave, Becky Falls, 6tc It is proposed that the excur- 
sions commence on Monday, September I, which would allow 
SIX deal days dredging in the neap tides after the August new 
moon, and some shore collecting during the .September full 
moon A first-class yacht, with two men and a lioal, can be 
hire<l for a vsry modi rate sum, and the Midland Railway Com- 
pany offer return tickets at very moderate rates with the privilege 
of staying m Devonshire for 17 days Various members have 
undertaken to mperiiueiid the dredging, botanical, microscopical, 
and geological work, and altogether the arrangements proposed 
are vei7 complete and seem likely to make the excursion a suc- 
cess. We hope it will prove so, and that the example of the 
enterprising Birmingham Society will be followed by others, 
either singly or in combination. Inquiries should be addressed 
to Mr W. G. Blatch, Hon Secretary, Green Lane, Small 
Heath, Birmingham. 

Thi Brighton and Sussex Natural History Society has deter- 
mined to collect facts in connection with the Natural History of 
Sussex, for the purpose of verifying existing lasts, and prepar- 
ing (with a view to ultimate publication) an autht niic systematic 
record of the land and marine fauna and flora of the county. 
The Society will be much obliged to all who can render assist- 
ance in any or all of tlie following ways — (i) By forwarding to 
the Society lists of such species as may have fallen under one’s 
own personal notice ; (2) by contributing facts relating to such 
points as approximate locality (m order to prevent the extir- 
pation of nura species, the approximate, and not the exacts 


locality IS asked for) , whether rare, local, or common ; acci- 
dental variations ; apparent extinction and re-appearance , timet 
of appearance ; any noteworthy matters connected with the life 
history of species ; and (3) by sending specimens to be deposited 
in the Bnghton Free Museum or other Museums in the county. 
Communications will lie thankfully received by Mr R. Glaisyer, 
Honorary Curator, Dispensary, Queen's Rond, Brighton, or by 
T. W Wonfor, and Jno Colbatch Onions, Hon Secs 

SciiiAi’PARVLLi has recently published two very interesting 
memoirs, the one an elaborate historical monograph on The 
Precursors of Copernicus,” and the other on “ Falling Stars.” 

Signor Augusto Riohi, Demonstrator of Physics in the 
University of Bologna, has published a very interesting memoir, 
StU Pttncipto di Volta (Bologna Tipi Gamberint e Parmeg- 
giani, 1873) In this he discusses at great length Volta’s theory 
of electrical excitation A number of original experiments are 
given, and photographs of a new apparatus tmiiloyed for them. 

Lngineers have been busy on the estate of Mr. W Gilford, 
at Dalby on the Wold, aad other places in Leicestei shire, inves- 
tigating the allegation that the Midland coal mea-siires extend in 
an almost direct line from near Leicester to Melton Mowbray, 
and through the Vale of Belvoir, embracing an area of many 
square miles As the reports made are of a highly favourable 
character, and as the importance of having n coal-field close to 
the town of Leicester can scarcely be over estimated, it is pro- 
posed to bore to a depth of i,ooo ft , and to divide the expense 
pro ratA amongst the landowners Several of those most inte- 
rested have signified their desire to have the problem solved m 
the only practical manner Mr Harrison, of the Mining School, 
Nottingham, is of opinion that “coal exists under Last Nolti 
and Last Leicestershire, there being an anticlinal fault throwing 
out all the measures in the western part of Notts, and throwing 
them all m on the eastern side ]' rom this and other considera- 
tions” he IS convinced “that there is an immense coal-field 
Stretching along the county of Nottingham, by Bingham, through 
the Vale of Belvoir, as far as Melton Mowbray, and will be 
found at a workable depth ” 

At the last monthly meeting of the council of the Victoria 
Instiiule, It was announced that seventy-nine new members had 
joined during the past seven months It was also reported that 
m accordance with a resolution passed at the previous meeting 
the Institute had joined in the application made to the Govern- 
ment for adequate aid to the expeditions to observe the transit 
of Venus, more especially those so strongly urged by the Green, 
wich board. 

The valuable library of Conchological and other Natural His- 
tory Imoks belonging loihe late Mr. Thomas Norris, of Preston, 
was sold by auction on July 30, by Mr J. C btevens, for 322/. 
Mr Stevens also sold, on Aug 7, the library of the late D. H. 
Beaumont Leeson, F R S , of Bonchurch, for 580/. 

The recent earthquake in South America extended, it U 
stated, over 30,000 square miles. 

The following is from the Gardener's Chronicle “ We learn 
that Baron von Mueller is about to retire from the directorship 
of the Botanic Garden, Melbourne. On scientific giuunds thla 
IS mucli to be regretted, for no one has done so much as the 
Baron to forward the interests of Botanical Snence and practical 
applications in Australia as he has done We cannot pn.fess to 
judge the circumstances which may have led to this step ; but if, 
as IS alleged in some of the Melbourne papers, ‘ the gardens are 
henceforth required more as an ornamental adjunct to the Vice- 
regal domain than as the centre of Botanical .Science and rxperi- 
ment m Australia,’ then undoubtedly the authontiea manifest an 
ignorasoe of the proper functions of a botanic garden which i|| 
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tion of a laboratory in which advanced students were to 
be trained in the methods of scientific research, would be 
very far from holding a sinecure cffice, and would be ren- 
dering the highest, as well as the most direct, service to 
scientific education. 

“ We have no doubt that for a professor the duty of 
teaching is indispensable, but we agree with the witnesses 
whom we have examined that original research is a no 
less important part of his functions. The object of an 
university is to promote and to maintain learning and 
science, and scientific teaching of the highest kind can 
only be successfully carried on by persons who are them- 
selves engaged in original research. If once a teacher 
ceases to be a learner it is difficult for him to maintain 
any freshness of interest in the subject which he has to 
teach ; and nothing is so likely to awaken the love ot 
scientific inquiry in the mind of the student as the 
example of a teacher who shows his value for knowledge 
by making the advancement of it the principal business 
of his life. 

" It has been, to a certain extent, a complaint against 
the School of Natural Science in Oxford that hitherto it 
has produced but very few original woikers The com- 
plaint (if well founded) may, perhaps, be accounted for 
by the circumstance that the school has not been long in 
existence , but there can be no question that it 1$ of the 
utmost importance to impress upon teachers and learners 
alike that one, and perhaps the chief criterion of success 
in the teaching of Science is its leading to new disco- 
veries Jo promote this end the Universities probably 
can do nothing more useful than to increase the number 
of persons employed, under whatever name, in the teach, 
mg of Science, taking care at the same lime that .while 
such duties are assigned to them as may prevent iheir 
offices from being sinecures, they shall be left wnh time 
and energy enough to carry on original work We con- 
sider this to be a point of great importance, and we should 
regret to see any scientific office whatever established m 
either of the Universities without its being understood 
that It 13 expected from the holder that he shall do what 
is within his power, not only for the diffusion, but also for 
the increase of scientific knowledge. 

“ It has been stated in some parts of the evidence 
which we have taken, that the duties of lecturing and 
teaching which are required from the professors arc such 
as seriously to interfere with their leisure for original in- 
vestigation, and a wish has therefore been expressed that 
the provisions of the Professorial Statutes as to the 
number of lectures to be given should be relaxed We 
cannot concur with this suggestion In estimating the 
amount of teaching and lecturing which can properly be 
required from a professor, we do not forget that he 1$ ex- 
pected to keep himself well acquainted with all the latest 
advances m some very wide department of knowledge, a 
task which, at the present rate of scientific productive- 
ness, IS no light one. But, on the other hand, we cannot 
leave out of sight that the University duties of a professor 
last for only six months, and that he has thus the invalu- 
able privilege of being master of his own time for fully 
one half of the year. It is, therefore, only reatfonable that j 
during the University Terms he should devote a fair pro- 
portion of his time to the work of teaching. And we feel 
it to be our duty to wy that, in recommending, m we 


have done, the foundation of a considerable number of 
new Scientific Professorships, our intention is that duties 
of a very substantial kind should be attached to each of 
these offices, with a view to the establishment of an effi- 
cient and complete course of instruction.” 

From the limited scope of the functions of the varjous 
existing administrative bodies, as well as from the consti- 
tution of one of them, the Commissioners consider that 
they cannot be regarded as representing, in any adequate 
manner, the Scientific Faculty of the University. They 
then add, “ We are of opinion that the best mode of prq, 
viding for this important object would be to replace them 
by a Single Administrative Body, representing every 
department of Science, and having wider but still definity 
powers entrusted to it Without attaching any import- 
ance to the name, we shall, for the purposes of the present 
Report, designate this proposed administrative body gy 
• me University Council of Science.’ 

“ The duties of the Council would, we conceive, be two- 
fold— educational and financial ” 

( To be continued ) 

HARMONIC ECHOES 

A ccording to Dr Brewer* “ The harmonic eeljg 
repeats in a different tone or key the direct sound, 
The harmonic is generally either the third, fifth, or teijtk 
of the tonic. . . On the river Nahe, near Bergen, and not 
far from Coblentz, is an echo thus described by Oarthius 
It makes seventeen repetitions at unequal intervals. Some- 
times the echo seems to approach the listener, sometimes 
to be retreating from him , sometimes it is very distjnctf 
at others extremely feeble ; at one time it is heard gt 
the right, and the next at the left , now in unison wjtij 
ihe direct sound, and presently a third, hfth, or tenth of 
the fundamental Occasionally it seems to combine tw(j 
or more voices m harmony, but more frequently U re- 
sembles the voice of a single mimic 
“At Paisley, in Scotland, there is a somewhat similgjr 
echo in the burying-place of Lord Paisley, Marquis of 
Abercom. Musical notes rise softly, swell till the several 
echoes have reverberated the sound either in unison or 
harmony, and then di- away in gentle cadence. 

“At the Lake of Killarney, m Ireland, is a very cele- 
brated harmonic echo, which renders an excellent iet-ond 
to any simple air played on a bugle, f 
“ There was formerly, according to the authority of Pr. 
Birch, an harmonic echo no less remarkable, seventeen 
miles above Glasgow, near a mansion called Kosneath. 
If a trumpeter played eight or ten notes, the echo would 
repeat them correctly a third lower. After a short silenpe 
another repetition was heard, still lower than the fornjer 1 
and after a similar pause the same notes were repeated a 
third tune, m a lower key and feebler tone, but neverthe- 
less, with the same undeviating fidelity. This echo no 
longer exists.” 

It IS difficult to believe that these descriptions are 
accurate, but that they have a basis of truth there can be 
little doubt. My attention was first drawn to the subject 
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by an echo at Bedgebury 'Park, the country residence of 
Mr. Beresford Hope. The sound of a woman’s voice was [ 
returned from a plantation of firs, situated across a valley, 
with the pitch raised an octave. The phenomenon was 
unmistakeable, although the original sound required to be 
loud and rather high With a man’s voice we did not 
succeed in obtaining the effect. 

At ttie time I had no idea that such an alteration of 
pilch had ever been observed, or was possible , but it 
soon occurred to me that the explanation was similar to 
that which I had given of the blue of the sky a year or two 
previously (Philos. Mag , Feb 1871) Strange to say, at 
the very time of the observation I had m my portfolio a 
mathematical investigation * of the problem of the dis- 
turbance of the waves of sound by obstacles which are 
small in all their dimensions relatively to the length of 
the sound waves. In such a case (precisely as in the 
parallel problem for sight) it appears that the reflecting, 
or rather diverting, power of the obstacle vanes inversely 
as the fourth power of the wave-length When a compo- 
site note, such as that proceeding from the human throat, 
impinges on the obstacle, Us components are diverted m 
very different proportions. A group of small obstacles | 
will return the first harmonic, or octave, sixteen times 
more powerfully than the fundamental After this, it is 
not hard to understand how a wood, which may be con- 
sidered to be made up of a great number of obstacles, 
many of which, in two or three of their dimensions, are 
small in comparison with the wave-length, returns a sound 
which appears to be raised an octave. 

The increased reflection is, of course, at the expense of 
the direct sound. If we conceive a group of small ob- 
tacles to act on a train of plane waves of sounl, the effect 
will be a diffused echo, which may be heard on all sides, 
appearing to proceed from the group, and the direct waves 
which maintain their direction If the original sound be 
composite, the diffused echo centams the higher elements 
in excessive proportion, and for the same reason the 
direct wave, being shorn of these higher elements, will ap- 
pear duller than the original sound. It is well known that 
pure tones are liable to be estimated an octave too low , 
and thus it may be possible th it a note in losing its har- 
monies may appear to fall an octave 

What IS here called the direct sound may itself be 
converted into an echo by regular reflection For cx- 
sunple, if a plane wall were covered with small projections 
there would be a diffused echo, due to the projections lo 
which the higher elements preponderated, and an ordi- 
nary echo, obeying the I aw of reflection, in which the 
wave elements would preponderate. 

I shall be much obliged if any one under whose obser- 
vations echoes of this description may happen to f Jl, 
would communicate particulars of them to Nature. 
Rayleigh 

LEITH-ADAMS' "FfFLD AND FOREST 
RAMBLES” 

Field and Forest Rambles. By A. Leith-Adams, F.R.S. 

(Henry S. King & Co ) 

/^NCE, on our expressing surprise to a friend at the fact 
of bis having forsaken his usual line of study fof 
slnother of avtry different character, he remarked, " Well, 

* Since oommumcated in on nmpliSed form to the Mnthemetical Society. 


you see it does not matter much what I take up, for what- 
ever it may be, I am sure to make some discovery of 
value.” The reply was sufficient to enable anyone to form 
an idea of the results that might be expected. He was 
an assiduous and earnest worker, but there was a certain 
deficiency m the quality of all he produced. 

Mr. Leith-Adams is an assiduous and earnest worker ; 
his opportunities m connection with his military avoca- 
tions, have been considerable, and he has used them well. 
He has already given us the results of his experience in 
India and elsewhere in his “ Wanderings of a Naturalist 
in India,” as well as m the “ Natural History and Arche- 
ology of the Nile Valley and Maltese Islands,” and in 
the work before us he takes us to New Brunswick, 
vividly portraying the beauties of its short summers and 
the discomforts of its dreary winters. An intense love for 
natural history has led him to make careful and prolonged 
observations as to the habits of most of the animals in- 
habiting the province of which he treats, together with 
the dates and direction of migration of the numerous 
migratory birds which are there met with He has also 
paid considerable attention to the fish, and the geology 
of the district 

Our author, in endeavouring to obtain an accurate 
account of the past history of the native Indians of New 
Brunswick, found the task of more than ordinary diffi- 
culty, “ inasmuch as, even apart from their persistent in- 
difference to treat on any subject connected with their 
past history or present condition, there would seem to be 
an absolute incapacity to comprehend the meaning of 
such inquisitiveness on the part of the interrogator.” 
Drink 1$ the ruination of the remnant of this doomed 
race, a race so little advanced m the scale of humanity, 
that when it has disappeared, there will not be left a 
trace even of written or monumental record ; “ indeed, 
were it not for implements of the chase picked up occa- 
sionally, we should have few other data to establish the 
existence of the human inhabitants of the region, previous 
to the arrival of the first European travellers.” The 
European colonist, as long as he is the possessor of the 
mens sanus tn cotpore sano, however, stands a better 
chance of surviving ; nevertheless leprosy produces 
painful ravages among the original French settlers, on 
the north-east frontier of the province. 

No explanation is attempted of the fact quoted 
from Dr. Gilpm, that many of the wild animals, as 
the bear, racoon, and beaver, which were driven 
from their haunts on the clearing of the forests, are 
again returning to the same districts, “to cultivated 
fields instead of primitive forests, to corn and maize, in- 
stead of wild fruits and berries.” We cannot help 
thinking that this does not say much for the present 
assiduity of the farmers. 

Albinism and Melanism, the tendency for certain indi- 
viduals of a species to be white or black, is one of Mr. 
Adams’ favourite subjects, and he gives it as his opinion 
that the reason why they m the wild state do not continue 
to propigate their peculiarity is because “ the very decided 
difference as regards outward appearance would be suffi- 
cient to forbid intercourse between them and the typical 
individuaU.” 

There is a want of point in many of the author's at- 
tempts at explanation of the various phenomena which 
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excite his curiosity. In considering the fact that the Cat- 
bird (Mtmus carohnensis) has a strongly marked anti- 
pathy against the animal whose name it bears, he says, 
“ I have often wondered if this inherited distrust of the 
cat could be explained in any way with reference to the 
imitative peculiarities of the bird. In other words, is it 
possible that some ancestor began to mew like a cat 
whenever it saw the aild cat in his haunts, and that in 
process of time It came to be an established habit ?” Again, 
the answer given to the question, why such migratory 
birds as the ruby-throated Hummer {Trochtlus colubrts) 
are not content with the eternal summer of the south ? is 
equally inconclusive “ All that we can say is that some 
inherited instinct is at work, perhaps to them as precious 
as IS the longing for the holidays to the schoolboy, full of 
pleasant reminiscences, which of course would grow by 
experience.” And we do not feel any nearer the truth as 
to the reason why the peculiarity of the beak of the Cross- 
bill is so well marked, when we know that in the bird’s 
attempts to extract the seeds from the red spruce and 
other cones, “ the bill, which is not so strong and conica] 
as that of the pine bullfinch, became curved, until at 
length the condition became hereditary and trans- 
missible ” 

An interesting remark is made, which illustrates how 
very susceptible the animal body is to the influence of 
slowly-acting external circumstances. For it is the popu- 
lar belief in New Brunswick that the seventy of an 
ensuing winter may be predicted by the amount of fat 
present on the intestines and omenta of animals, whether 
wild or domesticated ; and as the coldness of the winter 
must depend on the previous climatic condition, that may 
reasonably be supposed to affect the constitution m a 
manner favourable to the individual. 

In conclusion, we think that both sportsmen and natu- 
ralists will find this work replete with anecdote and care- 
fully recorded observation, which will entertain them , at 
the same time they will not put down the book without 
feeling that they have acquired much new information on 
the physical geography and natural history of New 
Brunswick. 


HOEFER'S "HISTORY OF PHYSICS AND 
CHEMISTRY ’ 

Htstoire de la Physique et de la Chimie. Par Ferdinand 
Hoefer. (Pans . Hachettc, 1872.) 

M ore than twenty years aga-M. Hoefer published a 
History of Chemistry, the first which had ap- 
peared since the publication of Dr. Thomas Thomson’s 
History. M. Hoefer has since been known to Us as the 
author of the biographies of various scientific men in the 
Nouvdle Btograpkie GMrale, and of a small work en- 
titled La chitnie enseignh par la btographk de set Fanda- 
teurs. The volume before us is one of a series which 
treats of universal history, and is published under the 
direction of M. V. Duruy. The works which it comprises 
are intended to be used in colleges and schools, and M. 
Hoefer’.s volume has no doubt been included, because the 
promoters of the series have wisely considered that the 
history of matter, and of motion, are as worthy the atten- , 


tion of the rising generation as the history of languages 
numbers, peoples, faiths. 

Out of the 553 pages which the work contains, no less 
than 314 are devoted to the history of Physics, while the 
remainder contain in a condensed form the substance of 
M. Hoefer’s larger Histoire de la Chtmie. The History 
of Physics is divided into two books, entitled respectively 
“Matter” and “Motion,” the former including— i. The 
immediate properties of matter (weight, volume, density, 
elasticity, compressibility) , 2, The terrestrial atmosphere , 
3. Liquefaction and solidification of gases ; 4. Hygro- 
metry ; 5. Acoustics 

The second book on Motion includes— i. Gravity ; 2, 
Heat ; 3 Light ; 4 Electricity and Magnetism. 

We feel bound to take exception to this arrangement, 
which IS both immature and lil- considered. For why has 
M. Hoefer classed sveight with matter, and gravity with 
motion ? and why liquefaction and solidification of gases 
with matter, when they are operations distinctly connected 
with motion ? But, worse than all, why has he classed 
acoustics 'uv&i matter t Again, he has omitted all men- 
tion of certain sciences which were among the earliest-- 
Statics, Dynamics, Hydrostatics, Hydrodynamics These 
sciences, from their antiquity, lend themselves with great 
facility to the apt illustration of the various phases of the 
history of science. Archimedes has received an alto- 
gether insufficient amount of notice we may not forget 
that several of our sciences actually owe their origin to 
him ; and how M Hoefer, with Peynard’s fine edition 
of the works of Archimedes in his own language, can have 
overlooked him, vc are quite at a loss to understand 
Then the Archimedian screw, the pumps of Ctesibius, the 
hvvatirtr of Hero of Alexandria, should all have full men- 
tion in the work. And if it be urged that space did not 
permit mention of these things, we would reply that 
they are of far more importance than Hygrometry, which 
finds mention in the bouk Also such sections as “ Pise- 
liqueur d’Hvpatic,” “ Manomiitre,” “ Hygromfetre con- 
denseur,” “ Porte voix,” '* Clavecin et carillon electrique,” 
“ La beatification de Bos:,” might all have been replaced 
with advantage by more important matters. 

VVe notice with regret a tendency to attribute dis- 
coveries to men who were not first in the field. Thus, 
although Boyle discovered his law of the compression of 
gases, no less than fourteen years before Mariotte, it is 
called 1.01 de Mariotte Again, M, Hoefer says, “ Gas 
sendi parait s’dtre le premier occupd de la question de la 
Vitesse du son, sans prdciser Ics rdaultats auxqucis il dtait 
parvenu.” But if M. Hoefer will read Lord Bacon’s 
Ilistorta Sotti et Auditus, he will find a good deal of 
valuable and suggestive matter, among other things., a 
suggestion for determining the velocity of sound 

Let us turn to the comprehensive little treatise on the 
history of chemistry, beginning with Herme. Trisme- 
gistus, nay, with Moses, and ending with VVurtz, William- 
son, Frankland, and Kolbe. This part of the work, as 
derived from M. Hoefer’s larger treatise, is altogether 
more matured than the preceding ; yet it is not without 
evidence of hasty selection and ill-considered statements. 
We cannot agree with M. Hoefer when he tells us that 
the word chemistry was used in the fourth century, and 
that we afe to trace it to »■ ““d x<<“- Neither, for 
various reasons, which we have stated elsewhere, can we 
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accept the Greek MSS. attnbuted to Zoiimus, Pelagius, 
Olympiodorus, Democritus, Mary the Jewess, and Sy- 
nesius, as exact evidences of date or knowledge In re- 
gard to more modern matters we regret to find no account 
of Robert Hooke’s important theory of combustion. We 
are glad to observe that M Hoefer does not echo the 
^Vurtzian aphorism • La chimie est une science Fran^aise, 
tile fut institude par Lavoisier d’lmmorteUe memoire.” 
More liberally our author says, “ Tout en suivant chacun 
line route diflfdrente, trois chimistes ont fondd, vers la fin 
du dix-hnitidme sidde, la chimie moderne . Priestley, 
Scheele, et Lavoisier, un Anglais, un buddois, et un 
Fran^ais.” 

We should be glad to sec m our own country the his- 
tory of matter and of motion studied side by side with 
the history of languages and of numbers. Prof. Kopp 
lectures on the History of Chemistry in the University of 
Heidelberg, and no doubt his example is followed mother 
of the German universities. M Hoefer’s work is in many 
ways suitable for use as a text-book , it is cheap, it is 
anything but dull, and whatever the errois of arrange- 
ment may be, it contains a great deal of information. 

G. F. RODWELt. 


OC/H BOOK SHELF 

Alt Essay on the Physiology of the Eve By S H. 

Salom. (Published by the Author.) 

That the study of formal logic is not in itself conducive 
to sound reasoning will be acknowledged by many, but it 
is seldom that the truth of the statement isiso fully illus- 
trated as m the short work before us The author has 
Studied the writings of Hamilton, Mill, Bain, and others, 
and with a creditable enthusiasm endeavours to cmoloy 
the new powers he thmks he has theieby acquired, in 
developing a hypothesis of his own to account for the 
phenomenon of vision more satiifactorily than those 
already accepted. An outline of the arrangement, which 
is partly disguised at first sig'it by the many technicali- 
ties and circumlocutions employed, wilt be almost, if not 
quite, sufficient for most 01 our readers Commencing 
wuh a notion broached by Erasmus Darwin, that visual 
perception ensues from retinal motion derived through 
the motile force of light, the author hopes, “by turning 
the light of modern histological discovery on Darwin’s 
theory of involuntary anim il action, to succeed in con- 
vmcing associalional psychologists that this theory must 
hencelorth be included in the creed of d posfertott 
thinkers ” With this as a basis, the doctrine pro- 
mulgated may be thus summarised The eyeball being 
iti a Constant state of reflex action on account of 
tile light actmg dynamic.illy on the retina, the motion 
thus produced exerts in the muscles sunounding the eye 
feelings of muscularity similar to those excited when we 
voluntarily determine ocular direction, and consequently 
without any voluntary effort, wc are constantly aware 
of visual space properties. To prove this novel hypo- 
thesis the structure of the retina has to be fully entered 
intO) an 1 in a most ingenious manner solid faci is ois 01 ted 
to satisfy unsubstantial theory T.4ktng a single example 
of the reasoning employed, we find that u i> iie< essary lor 
the theory that the fovea centralis of the retina shou'd 
be elastic , that it is so 1$ evidmt from the fuUuwing con- 
siderations — “ In the copious index of ihit exhaustive 
anatomical work, ‘ Quain’s Anatomy,’ under the heading 
' yellow,' we find, m addition to ‘yellow spot,’ four sul^ 
stances only, namely— 


Yellow cartilage, 

„ fibres of areolar tissue, 

„ ligaments of the vertebra;, 

„ tissue. 

And on referring to the pages of the book m which these 
sobjects are treated, we discover that they have the com- 
mon property of being tlashcl' Fiom this on one of 
Newton’s rules for philosophising “ we are bound to frame 
the following physiological induction , — all yellow anato- 
mical substanu u elastic ’’ We can hardly think that the 
author is not attempting to fool us 


LETTERS TO THE EDITOR 
[ The Editor dots not hold himself responsible for opinions expressed 
by hts correspondents. No notice ts taken of anonymous 
communications, ] 

Atoms and Ether 

Attempts to dispense, m physics, with the ideas of direct 
attraction and repulsion, however interesting, lead generally to 
a petUw pitiuipit, and I fear I’rof Challis’s view, to wIiilIi atten- 
tion It called 111 Nai URE of August 7, cannot be received as an 

For an ether of which the density can be varied is a substance 
that can he compressed and expanded, and what idea is in our 
minds when wc speak of enmpression and expansion m a really 
continuous substance? Continuity implies space, and space that 
ts full Can space be more than full ? When we say that a 
fluid IS compiessilile and elastic, do we mean anything else thin 
that it IS made of parts which can be pushed closer together, 
and which, being so pushed, will push each other back? But 
this IS repulsion and action at a distance We do not alter 
the fact by calling the substance ether, and relieving it from the 
influence of gravitation 

la a contmuous substance, which is capable of compression, 
conceivable ? I think not , or if it is, the conception ts at once 
more difficult and more opposed to sensible experience than 
that of attraction and repulsion. 

The substance of a bar of iron is not continuous If I draw 
one end of it towards me, wliy do-s the other end follow ’ 
What can be the relation betwren the movement of my end of 
the bar and the ethereal vibrations which must propel the other 
end and all intermediate parts in the same diteeiion ? 

Liverpool, Aug y ALUhRr J MoTT 

Instinct 
Sr«rr of Do eetwn 

The perusal of the correspondence published in the Fcbruaiy 
and Mar^h mimbeis of Isaiurs now to hand, and alsi your 
article on “ I'ercepuon and Instinct in the Lower Animals,” in 
the number of March 70, Ins induced a belief in niy inmd, that 
I may pci haps lie able to contribute some evidence bearing upon 
the questiiiii at i-sue , and alio that it may have some value from 
having been obtained from a field of oliservaiion not generally 
accessible, and Irom the fact that cattle and hor-es in Australia 
are sulijest to very diffeient conditions to those obtaining in 
England , 

1 may commence by stating that the question, whether animals 
have or have not a peculiar power ol finding their way from 
place to place, suggested it-elf to my nimd very shortly after I 
first went into the Australian bush, now more than twenty years 
ago. It was not long licfore I satisfied myself that in many 
borars this faculty was strongly developed, but yet unequally in 
different individuals I afterwards ascertained that it also 
existed in caitle 

Not only did I find that horses had ex'ensive memories for 
placei, being enabled to rcaillect a track th. y had lollowe I some 
time previously, b t also to remnnlier ihe wry Irom one pli.c to 
another where no track exi-lcd I louiid that not only had 
hor-es this exact memoiy, but that they pos-e«-ed aimther gift 
wh ch at first ai'pearea lo me inexplic ible. This was, that a hen 
r dden through toe bush, many horses would never, lor a moment, 
as It wrre, lose the recobeclion ot home, tmt “ bear away ” in lU 
direction. I remarked this not onU 111 a disiiict wait which the 
horse might be acquainted from grazing in ir, but also when 
tiaveUmg and absent for the day from my camp, and from the 
fidier horse or hones, the “ mates ” of the one 1 rode. 
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Farther than this, I alao Tound that 
never lost the distinct perception of the direction in which my 
home, or camp, or starting-point for ihe day was situated, and 
in endeavouring to trace out and analyse this feeling, I at last 
came to the clear perception that it depended upon an un- 
conscious action of the memory thus recording the alterations of 
the courses I had followed, and which by an effort of the 
memory I could recall On this point I feel quite clear, for 
from the practice of paying especial attention during constant 
explorations to the course travelled, both for the purpose ol 
keeping a correct dead reckoning, as also for the delineation of 
the features of the country passed over, I have found the faculty 
intensified, and the process more evident to mystlf I may say 
that during the course of those twenty years’ experience, I have 
never found the faculty at fault 

1 believe in this lies the explanation of the power possessed 
by cattle and horses of finding their way from one place to the 
other irrespective of the road they may have gone 

I now projiose to record some instances sliowng how cattle 
and horses in this district have endeavoured to reach the places 
where they were reared, and the truth of which I do not m the 
least question To show how frequently such cases are met wiih 
here, where horses and cattle are bred in a half wild state at large 
tn the bush, 1 may note that on determining to make this com- 
munication, I spoke to the first persons. I met with who were 
likely from thiir pursuus to hive noticed instances of the niiure 
I required , of these persons, f lur at once give me the particu- 
lars I am about to relate Hut before doing so 1 must further 
remark, ns bearing perhaps not remotely upon the q.iestion, that 
I have not met with abongmil natives, cither as saviges or ns 
“tame blacks,'' who possessed any power of finding their way 
from pi nee to place difftiingl 1 its nature, though perhaps m its 
degree, Irom that to lie found in every good “ btishman among 
the whites Their knowledge of couniry is entirely losil— special 
as regirds the district belonging to their tnbe or family— gciier.il 
as regards the country of the neighiiourtng tnlies They know 
It thoroughly because they have been bom m it and have roamed 
over it ever since Out of their own locality I have found them 
to be inferior to a good wh le " biishman,” in so f ir that they 
are unable to reason out at y problem rclitiiig to the features of 
the country, and my cspei.ence has shown that out of ihtir locil 
knowledge I could iievn rely upon one of then m preference to 
my own judgment I have remarked also that very few could, 
even in their own districts, travel straight from one place to an- 
other, say at twenty miles’ distance X now refer especially to 
the aborigines of that part of the iiitei tor of the continent lying on 
each side, north and south, of Suirt's Desert and mcluding 
Cooper's Creek As a rule they woiiM “give and take” some 
30“ on each side of the comse, cotuciing the direction from time 
to time as they recognised the “ lay of the country ” from rising 
ground 

In order that the instances I shall now quote may be more 
clear, it will be ncces'ary to say in the first place that all the 
localities mentioned below will be found named in the maps 
pulilished by the burveyor General of Victoria, and no doubt 
also m others The only exception is Deaduick Creek, wnicli 
IS however shoum as a smill stream falling into the Mitchell 
River, on the west side lirlow tobbannah Creek All cattle and 
horses brought down from the Mancroo table-land m New Soiuh 
Wales to the Gippsland market, travel by one road rviS the 
Black Mountain, Buchan, Bruthen, Bairusdale, and Stratford , 
the distance from the centre of Maneroo district, say where the 
149th mcridun crosses the Snowy River, to Stratford, ts about 
180 travelled miles, and the number of cattle brought down 
annually may lie about iJ,ooo ; of these a certain percenMge 
escape and make their way back to the place where they were 
bred unless recovered on the way or hindered by natural obsta- 
cles. There is no other way from Maneroo into Gippsland ex- 
cepting the one mentioned, and the country northward between 
that road and the Great Dividing Range ts occupied by high and 
rugged mountains, dense forests, and thick sentbs. The road 
from Maneroo crosses the rivers flowing from the Great Dividing 

I, About four months ago a mob cf cattle was brought down 
from O’Rourke’s fetation, the Black Mountain, Snowy River, 
and sold at Stratford. After being two months on the Bushy 
Park run near Stratford, fourteen bullocks escaped from the 
paddocks, and on search being made were recovered at the junc- 
tion of Deadcock Creek with the Mitchell River. The line they 
had taken if carried out would go near the Black Mountam. 


2. A horse bred by Mr. Sheen of Omeo was taken down via 
Bruthen, Bidrusdale, and Stratford, and sold , w.is broken into 
harness, and worked by Mr McFarlane, a contractor , was lost 
neir StratfortI, and on search being made was found at the 
lunctiOD of the Wentworth and Mitchell rivers The line taken 
m this case is direct for Omeo. 

3 Mr Dougald McMillan of .S’ratfor.l some little time back 
bought a mare from a Maneroo “mob” About a month ago 
she was lost from near Stratford in hobbles and was seen a day 
or two afterwards crossing “ iguana Greek still m hobbles and 
as fast as she could go ” The people from the Glenalladale 
Station (Iguana Creek) being then engaged gathering some wild 
horses at Deadcock Creek, found her with them This line 
taken was the usual one, and if carried out would cross the 
centre of Maneroo 

These three cases were related to me by the stock-keeper at 
Glcii'illadalc Station 

4 A year or two back Mr Kreymliorg of Bairusdale pur- 
chised a mob of horses from G’Rourke Station, Black Moun- 
I iin, and solil one, a bla k mare, broken to lead to a person 
named Gee, living at Cobbaniiali Creek The mare remained 
vMlh Gee’s horses for some time, but was then missed from 
I ower Cobbannah Creek and next heard of at Tabberabberah, 
.ind was recovered on Tettersen’s fetation, at the foot of Mount 
lUldliead 

Tins line bears a little away from the Black Mountain, but the 
nature of the country is such that the Mount Baldhead and 
Votch llill tier of mountains form the end of a atl de sac, of 
winch the open country at the junction of the Wentworth and 
Mitchell rivers is the moulh Tins tract of forest country 
f.-nced m by mount 11ns a few years ago swarmed with stray 
1 utic einl their progeny , three hundred bulls were shot by the 
ilien proprietors in, I believe, about two years 

5 Mr. h'reitag, who follows the occupation of packing up 
g lods to the Crooked River gold-workings, tells me that he is 
111 the habit of buying M.ineroo horses at Stratford and breaking 
iliein m for use m his pack tram lie finds that for the first few 
trips they require watching carefully when cimped at Iguana 
(.reck, where the road to Crooked River turns northward, as 
t'icy are very apt to make away at tint place When reco- 
icicd they are usually found either at Deadcock Creek or up 
the river towards raiibiribberali, thus coiifoiunng strictly to the 
diiection taken by cattle and horses in other instances 

6 Tliom.a3 Dowling, employed m the stations of Messrs. 
Degraves, at Omeo, bought a mire from Mr McKeachie, of 
Delegele m Maneroo The mare was kept m the Hinn.imungie 
paddock (Omeo) for two or three years Being then taken to 
Hindi, almut twelve miles distant, she escaped, and after being 
seen at Naimyong, was reeov red at Gelantipy, on the .Snowy 
River Naniiyong is a sma 1 open piece of country on the sum- 
mit of the mountain en^t < f B ndi, and the couniry crossed over, 
lilty miles, is very dillicull, the inountains being some 4,000 to 
5,000 ft m altitude, and almost unknown even now except to 
slock-mcn I came through, last simmer, neaily in the line the 
m.ire must have taken It u almo-t dnect for Delegete 

7. A bul otk driver named Richardson purchased a working 
bullock winch had been sent down fiom Maneroo by the usual 
load for sale lie sold the bullock at Omeo — going up there 
with loadii^— to Mr Lewis, the manager of Mcssis Degraves’ 
Stations The bullock was kept in the liinnomungie paddock, 
Imt got out two or three times, and in each cose ina.je away 
across country direct for Maneroo, being recovered by the Messrs. 
I’endergaat, ol Mt Leinster, an^ sent back to Mr Lewis 

These cases I have obtained from DJj Lewis, and they .arc 
remarkable as showing the length of time during which cattle 
and horses retain the recollection of their native places, and also 
as showing, in even a more marked manner than those quoted 
first, that Uiey return homewards without any regard to the track 
by which they have reached their place of departure The cases 
from .Stratford, on the other hand, illustrate the distances from 


which cattle will start for home. 

8 Mr. Mackintosh, of Dargo, informs me ihat about two 
years ago, when gathering wild caiile on the Avon B.*''®'', he 
got away from his men down that river for many miles before 
he ascertained that he was astray Finding, then, that his horse 
persisted in going in a certain direction, he gave him bis head, 
.md the horse went m a straight line lo the place where the camp 
was fixed, a distance of some ten miles through a scrubby 
countrys and without a track * 

I coud continue quoting examples still further, but 1 fear that 
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I have alreaHjr treipaued too much on (he columns of Naturf, 
and I shall conclude bv sayini; that the<>e instances are not 
thought extraordinary here, and that the belief that cattle and 
horses can find their way “straight” is firmly held by nil bush- 
men, 1 have heard similar instances at Lake Torrens, the Dar- 
lu<g River, and Maneroo 

I am aware that they do not affect the question as to how a 
cat finds her way home when conveyed shut up in a bag, but I 
conceive that they bear out the view suggested by Mr Darwin, 
and with which my own experience coincides. 

AW Howitt 

Bairusdale, Gippsland, Victoria, May 21 
InSeMUity tn a Ptgeon 

The following facts (having been witnessed by myself) may, 
perhaps, be consnkred worthy of insertion in your journal, as 
bearing on the subject of “ Perception and Instinct in the Lower 
Animals,” which has lately been brought into such jiromment 

( in the Richmond road (.Surrey), at about a mile from the 
town, stands an old roadside inn, yclept “The Black Home,” 
owned by one R Kethy Attached to the house are a number 
of domes'ic pigeons cf various breeds, chiefly “ Pouters ” 

Having occasion to wait lor my pony to be harnessed at this inn 
a few jears since, my attention was directed by a gentleman (a 
resident of the neighbotuhood) with whom 1 was acquainted, to 
the strange conduct of one of these birds 

A number of them were feeding on a few oats that had been 
accidentally let fall while fixing the nose-bap on a horse standing 
at bait. Having finished all the gram at hand, a laige “Pouter” 
rose, and flapping it« wings furiously, flewdirecily at ihe horse’s 
eyes, causing that animal to toss his head, and in doing so, of 
course shake out more corn. I saw this several times repeated ; 
in fact, whenever the supply on hand had been exhausted 

1 leave it to your readers to consider the tram of thought that 
must have passed through the pigeon’s brain before it adopted 
the clever method above nanated, of stealing the horse’s 
provender. 

Was not this, indeed, something more than mere instinct ? 

Richard H Napier 

Upton Cottage, Bursledon, Southampton, Aug. 13 


The Origin of Nerve Force 
1 NOTICE in Nature for July it a paper by A H Garrod, 
suggesting that nerv< vs force has its oiigih in thermo-electric 
currents due to the diflerence of temperature between the surface 
and interuir of the body. Without presuming to any opinion 
from the physiological point of view, 1 venture to mention one 
or two obvious difficulties, 

Allhough, as the writer observe*,’ “ in cold weather the im- 
pulse to act IS much more powerfully felt than 111 summer, when 
the air is hot, and ihereiore the temperature of the surface is 
higher,” yet even 98“ F (the internal temperature of a healthy 
body) IS not uncommon for the air in tiopica) climaies, where 
the natives can undergo great exertions But, according to the 
thermo-electric hyjxithesM, the nerve force must m this case be 
ml. Again, temperalures of 140" to 160° F are easily sustained 
for a considerable time m the Turkish Bath. Under these con- 
ditions the direction of the current should be reversed , and, even 
supposing that positive and negative currents both acted in the 
same sense on the muscles and nervous ganglia, it would seem 
that there must be an instant of transition when tlie two should 
be balanced, and nervous force at rero, and the powers both of 
sensation and motion lost with it 
The thermo electric theory is not required to explain the cases 
to which Mr Garrod alludes We have only to consider that 
the body must be kept at a constant temperature of about 98* F., 
while heat is being continually evolved internally by nervous and 
muscular action, to see that the surface of the body must be 
cooler than the interior in order to get rid of the superfluous heat 
without consumption of work in increased peispiration and eva. 
poratioa At high external temperatures there will naturally be 
disinclination to muscular exertion j not only because it pro- 
duces heat which tends to upset the equilibnum of temperature, 
but because the force that would have been expended in it u 
consumed in increased action to get nd of the heat. That the 
exbaustmg effect of hot water is much greater than that of hot 
air IS accounted for both by its greater conductivity and spedfio 


heat, and stiil more because 11 checks evaporation, which is one 
of the most powerful outlets for waste heat. It must be familiar 
to everyone that rapid exhaustion is produced by immersion nut 
only in hot wa’er but in that of almost any temperature. Taking 
70° as an average external temperature, we shall find that im- 
mersion in water at 30° would be quite as rapidly destructive of 
nervous energy as in that of i to” , and that while air of the latter 
temperature could be sustained by the naked body for long 
without inconvenience, that of 30* would be rapidly latal unless 
the temperature was kept up by violent exercise 

Supposing the brain to be really colder than the blood, I shall 
be glad if some physiologist will inform me if this is not due to 
the consumption of heat in building up the complicated and un- 
stable matter of the brain from the comparatively stable and 
simple constituents of the blood, and in this case, if there is any 
difference of brain temperature between times of rest and nutri- 
tion (sleep) and those of active exertion 

Knowing as we do that chemical action is constantly going on 
in the body and that e'ectrical disturbance is an almost constant 
result of such action, it srems hardly neces-ary to look further 
fur the sow ft of nerve force, though we are in almost complete 
Ignorance of the details of Us production 

Henry R Procter 


The Flight of Birds 

Your correspondent, J Guthrie (vol viii p 86), ha* struck a 
note which will, 1 think, echo The qiitstioii he raises is one which 
has exeiciscd more minds than one It has been present to me 
individually almost ever since I was able to reason The oppor- 
tunities enjoyed by exiles, c-pccially in tropical coun ries, for 
ihe study ol the phenomenon of a body, poised m mid air, with 
no apparent support, is considerable, owing to toe boliliicss and 
number of kit< s and bird* of that class 1 Invc waich d them 
from the point of view— figuratively speaking — of your Cape 
correspondent, scores of limis, and somriiinrs undr r peculiar 
conditions but I am unable to add anything certain to the bare 
statement that birds of prey can inainlam a position of absolute 
apparent rest 

it IS some fourteen or fif'een years since 1 fust watched an 
eagle m a telescope, with a view to lest an explmaiiun— the same 
os that suggested by Mr, Guiliric— liaiirdcd as a conceivable 
po sibiUiy by my father, long liefore .Since that day 1 have 
bad innumerable oppurtunitus fur close watch— some of which I 
will describe— and never have 1 seen anyihing to support it 

Not to go back too far, as I must trust to memory, 1 was, 
two or three years ago, on the summit of a long-backed solitary 
hill, 500 or 600 ft. high, in the Coimbatore plains of 
Southern India T here was a light breexe blowing, and I saw an 
eagle stemming it, on the Keward side of the hill, which was steep. 
Sometimes he was within (sa> ) fiity yards, and having a good 
glassat hand, 1 rested icon asioneheap, and watched him It was 
frequently po-sible to see him thus, stationaiy 111 a moiioidess fii Id 
of view, at anajiparcnt distance of 10 or 12 it Not a feather 
quivered the head was turned from side 10 side as he scrutinised 
the hiU-sidc occasionally a foot was brought up to the beak : 
the roll of the eye was perceptible but otherwise he was at 
rest to all appearance Of couise the tips of the wings came m 
for a share of my scrutiny They may have been quivering, but 
they looked as sleaoy as those of a stuffed specimen And h*rc 
I may observe, that for this appearance to be compatible with 
I an unperceived vibration, the position ol rest must have existed 
alternately with successive excursions, and the time occupied by 
the latter must have been ins'gmficant ns compared with the 
duraiioii of rest 1 find it impossible to accept this explanation, 
even as a first step, and need nut inquire how it would produce 
the supporting effects The tail, I should mention, was not at 
rest. It was frequently feeling, as it wore, the passing breeze. 

It is to be understood that in the course ol frequent changes of 
general position, I had the bird under examination from different 
directions — not always of course so favourably. 

On another occasion I spent a fortnight on the summit of a 
peculiar hill in this neighbourhood, with nothing to do but 
recruit as fast as possible. The hill resembles a dtsh-cover at 
top, and being the resort of fugitives from the dust and drought 
and heat of Bangalore in April and May, who occupy every avail- 
able dwelling on a very restricted space, there is plenty to attract 
the kites from far and wide, to say nothing of vultures. iWe 
are two or three kinds of kite, but for the present subject th^ 
are all the same— fine, powerful, bold bird*, with a stritch of 
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three or four feet of wng— who wiU swoop ami tahe meat from 
a basket on a man’s head, any day, or e>en from his hand A 
score or two of these cirtiing aliout the kitchen and outhouses 
may be watched with advantage from the house-top, as is evi- 
dent The dilhiulty is to reproduce, in description, anything 
definite, from tlie copiousness of the evidence 1 can theiefore 
only express distinctly the conclusions 1 formed — (l) that it was 
Utterly incomprehensible , (2) that there mint be siome unper- 
ceived source of motion , (3) that it might be (and probably 
was), a subtle utilisation of the varying air currenis met with or 
sought for This conclusion lands one 111 a new set of perplex- 
ities. It is true , but it is the least opposed to reason, however ill 
it may accord with some of the facts as interpreted by us. 

'Vultures are large heavy brutes, with comparatively little 
vnng-power, and dint flight is far slower and lieaviei. They very 
commonly rest on the ground, doing nothing, and if disturbed, 
the effort to rise is cviticiitly a toilsome one Nevcithclcss, they 
too possess, .and largely exercise the power, of sustaining them- 
selves in niid air without apparent (uhon Not that they ever 
rest moiionlrss, but ihiy sweep about m endless )>aths with 
hardlvever a beat of die wing except on occasion, m tins respect 
seeming to husiiand tlicir strength much more than the kilts, 
who are always on the move, and wheel m much sharper curves 

I was a good deal impressed, at one time, with the iioiioii that 
the secret lay in si nits of wind taken advantigc of, but the more 
1 see the less I like it It is inipossdde to toneeive upwaid 
currents as cuuimoiily strong enough to support a i/ioi/ bird simi- 
larly extended And tlnmgh I am not prepared to assert that I 
have ever seen birds floating motionless where tlurc was ko wind, 
yet if we are to lake the vertically resolved )K>rtion of wind, 
considered as essential, as the supporting agent y, wliat becomes 

could conceive an economic cxpendiinre of it, but not enough to 
explain the endless wheelings of vultures, much less the long 
CoiitiBued poising without forward or backward movement of 

In hne, I can only echo Mr Guthne’s appeal fm further ex- 
planation , but I beg that we may have no nonsense about 
“bones filled with nr” One is tempted to ask m that case if 
death solidifies the boms, to account for the uniltinable weight 
and density ol a goose J lls.KscHi'l. 

Bangalore, July 6 

Earthquakes in the Samoan Islands, South Pacific 

On two former occasions I have contributed to Na rUKL notices 
of the earthquakes experienced m llitse ishinds I will now 
continue nty list from the commencement of 1872, 

On March 22, at I 25 pm, there was 'a shock from N K, 
motion hori7onlal Vibration continued 15 seconds, hor 
several seconds before the motion was felt, and during the whole 
time of vibration, there was a noise like distant thunder. 

On April 8, at 3 to r M , there was a slight shock, lion 

May II, at 1020 am, vvc had a douWc shock 1 his was 
rather severe Motion honrontal ; interval between shocks, 15 
seconds ; total duration, 25 seconds. 

May 28, at 10 30 P m , a slight horizontal shock. 

Sept 9, at 10.20 P.M., double, honzontal shock from N K. , 
interval 135 seconds. 'Ihis was a more severe shock than we 
usually feel here. 

Nov. 12, at 5.10 A. M , a slight horizontal shock 

Dec. 3, at 9.30 r M , a slight horizontal shock. 

Jan. 2, 1873, at 740 a.m., a shock which, m these islands, is 
considered very severe. The motion was horizontal. The mam 
undulation was followed by rapid oscillations for 45 seconds, 
followed by a sea-wave. 

I regret that I cannot give full and definite Information re- 
specting this earthquake. I was away from home at the time, 
staying at the inland residence of the British Consul, on the 
island of Upolu, where I was unable to note with precision any 
of the accompanying phenomena The Consul's residence is a 
wooden building with a ground floor only. It stands due east 
and west This shook very severely with the rapid unclulaliuns 
of the earlh-wavrs, apparently, longitudinally fiom cast to west 
1 at once thought the centre of impulse was to the east of my 
posuion. Of this, however, I am by no means certain , in fact, 
I have reason to doubt whether nty observation on this point was 
comet. The sea-wave was almost entirely confined to the south 
coast of the islands of Upolu and Sarait. On the island of Tu- 
teila (forty miles to the east of Upolu) it rose equally on the 


«outli and north sides I have at present no information from 
M.inua (three islands about sixty miles cast of Tutuila) except 
that both earthquake and sea wave were felt there None of 
those who saw the sea-wave noticed parlicul.irly the time which 
elapsed between the earthquake and the rolling inland of the 
sea-wave All my informants from Saraii (the most westerly 
island) agree that the one followed the other almost 
immediately They felt the earthquake and almost im- 
niediatcly afterwards «aw the reef bare much lower than 
It 18 at low tide Ihe tide was at about half-ebb at the 
time. Following closely on this efflux came the reflux m a large 
wave which rolled inland and flooded Jthe sites of villages lying 
Idm. at the hack of deep hays. This wave rose about 6 ft above 
Ingh-water mark during spring tides The rise and fall during 
si.ring tides in this group being .about 4 ft 0 in The first great 
« ive was follouril by a imiiiber of smaller waves, and the oscil- 
I ition continued for some tmu No efflux of the sea was noticed, 
.as far as I can learn, on Upolu or fiituila At the latter island 
the sea-wave rolled inland more than half-an hour after the earth, 
ipiake, and rose about 6 ft above high-water mark. No ^nugc 
of importance wrs done by the wave 

Two days after the abovefe irlhqiiakcs, we had thrte others 11 
1 ipid succession, and tliiee more have tollowcd them on different 


On Jan 4, at to 15 A M , we had a heavy hon/ontal shock, or 
ithir a snete'sion of shock', two of which were severe These 
oiitinued 55 seconds, awl were accompanied by great rumbling 
iml a hissing noise 

Four minutes aficrwards, vi/ , it to 50 A M , we experienced 
mother sharp shock, accompanied by similar noises The 
ibrations of lids shock continued 15 seconds \Vc had scarcely 
ccoveied our equildirium and quieted our nerves after this second 
bock when, at 10 57 am, we were startled by another, the 
■scillations of which lasted 20 seconds This also was atcom- 
laiiied by great rumbling 

No d.amagc was doiu by these oarth pnkcs The buildings 
n these islands are all low, ind marly all ire built with wood, 

0 that only a very sevcie earthquake i ould do much injury 

I )n Jan S 9, at niidiiight, another slight hon/ontal shock 

1 IS felt 


n Jan 13, at 8 45 i 


nother which v 


» also 


dight 


t)n Jan 1.3, at 5 24 \ M , there was another slight horizontal 
shock 

'1 he Samoan Islands owe then exist' nee to volcanoes, as they 
consist .almost intirelyol volraiiK lock i here ha.s, however, 
been no eruption for a veiy long period until in 18O7, when, it 
will he remembered, r subnnrme volcano liiirst out lietween Tail 
and Olosenga, two of ih< Mamu ishnds m the eastern end of 
the archtpelago Hits subsided afiei a for'mght’s activity 
A few months afterwaids 1 was on board II M S ftilioit when 
voundings were taken over the spot wheie the voleann had been. 
\Vc found a cone t8o feet above the bed of the surroundmg 
ocean the avei.age depth of the sea aiouiid it being 120 fathoms, 
while the di ptii on the apex of the cone w.as only 90 fathoms, 
llieic has been no further eiuption from this volcano up to the 
jiicsent time Almost eve 1 simi Ihn has been quiet, there has 
been great activity in the volcano of Nina I‘ouu, tn the neigh- 
bourhood of the I'rieiidly group of islands 

baraoa, .S. Pacific S J Wiiitmkf. 


TJIE ARI riLMOMETER 
TWr OST of our readers who have anything to do with 
•l-’A calculations have heard of the‘ above calculating 
machine, the invention of M. Thomas de Colmar. A few 
remarks, therefore, on its construction and operation may 
be of interest to those who have not seen this really useful 
calculating machine. 

The Instrument is of small size, the one which we are 
abotit to describe being only 22 in. long, in wide, and 
3 V in. deep. 

We can best give an idea of the gre.it s.aving ol time 
effected by this instrument when we stale tliat with it 
eight figures (tens of millions) can be multiplied by eight 
figures in eighteen seconds, sixteen figures be divided by 
eight figures in twenty seconds, and a square root ot six- 
teen ^uics be exti acted, with th' proof, m less than two 
minutes. . 

Our illustration shows a top view of an arithmometer 
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the hd of the box being removed. It is constructed 
chiefly of a brass plate, A, furnished with eight slots, as 
shown ; directly under these slots are mounted eight 
i^mB, each having nine elongated cog teeth of succes- 
sively decreasing length ; over each drum, and between 
it and the slot,^is mounted a square shaft, on which slides 
a pinion wheel so as to catch any number of teeth on the 
dnim. Each of these pinion wheels is moved by a but- 
ton, a, of which there is one in each slot, the figures at 
the sides of the slots showing the proper position of each 
button a, for any work to be performed by the in- 
strument 

The cogged drums gear by bevil wheels with a long 
horizontal shaft, which is also in gear with the verticu 
shaft moved by the handle 6, by which the instrument ts 
worked, li is a moveable brass plate, which can turn and 
slide on a round bar-hinge at the back ; in this plate 
there are sixteen holes, c, under each of which is a moveable 
disc numbered from o to 9, and arranged so that any one 
figure of each disc may be brought under its correspond- 
ing hole c. These discs have bevil wheels which gear 
with bevil wheels on the before-mentioned square shafts. 
The moveable plate B is also furnished with the holes 
having discs numbered from o to 9 underneath, and arc 
for showing the number of turns of the handle, giving by 
this means the quotient in division, and showing the mul- 
tiplier in multiplication. The knobs C and D are for 
brmging the figures under the holes c and ei to zero before 


commencing an operation, and the knob E is for setting 
the instrument to work addition and multiplication, or 
subtraction and division. F is a small slate for memo- 
randa. 

Before further describing the working of the machine, 
we would remark that, if the knob E be placed at Add**, 
each turn of the handle will carry the figures marked by 
the buttons a, under the indicator-holes c, or add them 
to the figures already under the holes c, while if the 
knob be placed at Sub", each turn of the handle will 
subtract from the figures under the holes c, the numbers 
marked by the buttons a. 

Such being the general construction and principle of 
the machine, we will now proceed to give p example of 
Its operation for muliiplication, the operations for addi- 
tion and subtraction being sufficiently explained in the 
preceding paragraph. 

Thus, to multiply 7684723s 
by 6583 

Mark the muliip’icand on the plate A by the buttons a, 
as shown in the illustration ; set the knob £ at Add" and 
Mulp", then turn the handle b three times tor the unit 
fi.'Ure of the multiplier, and three times the multiplicand, 
viz 230541 70s, willappearunder the holes r in the moveable 
plate B , this plate must now be raised, and moved one 
figure or station to the right, and the handle turned eight 
times for the second figure of the multiplier, and 



6378320505 will appear under the holes c , move the 
plate B again to the right, and turn the handle five times 
for the third figure of the multiplier, and 44801938005 
will be brought under the holes c ; and finally, by moving 
the plate B once more to the right, and turning the 
handle six times for the last figure of the multiplier, the 
total product, 505885348005, will appear under the holes 
c, and the figures of the multiplier, viz 6583, wiU appear 
in the holes li. 

In division the operation is as simple as for multiplica- 
tion, and IS performed as follows . thus, to divide 
414591904 by 4768, set up the dividend on the plate B, 
and the divisor on the plate A, commencing with the unit 
figure in each case to the right hand ; place the knob E 
at Sub" and Div", and move the plate B to the right until 
the second figure (from the left) of the dividend is over 
the first figure (4) of the divisor ; turn the handle eight 
times, and 8 will appear in the quotient holes d, and will 
give the first figure of the quotient, while the dividetffl' 
will now show 33 15 1904, having been reduced by eight 
times the divisor, as in ordmary arithmetic ; move the 
plate B one place to the left, and turn the handle six times 
for the second figure of the quotient, and the dividend 
will be further reduced by six times the divisor, and will 
mark 4543904 ; again move the plate, and turn the 
handle nme times, and after moving the plate B, and 
turning the handle five times and three times respectively^ 
the holes c will all show noughts, and the quotient holes d 


will show 86933, which is the quotient required ; if there 
had been any remainder, it would have appeared in the 
holes c 

Although by the ordinary limits of the machine a pro- 
duct of 16 places of figures and a quotient of 9 places of 
figures only can be obtained, yet by an intermMiate re- 
cord by the operator these limits may be virtually doubled 
for multiphcanon ; while for division, provided the divisor 
docs not exceed eight places of figures, the dividend and 
the quotient may be unlimited. 

The use of the arithmometer in actuarial and other cal- 
culations has been shown in the papers read by Major- 
General Hannyngton and Mr. Peter Gray, F.R.A.S., 
F.R.M.S , respectively at the Institute of Actuaries (see 
the Journal of the Institute of Actuaries, p. 224, voL xvL, 
and p, 249, vol. xvii.); and Mr. Thomas T. P. Bruce 
Warren, in a paper read before the Society of Telegraph 
Engineers, has shown the appheation of the instrument 
to electrical computations. 

The Arithmometer is now, we believe, used in many 
Government Offices, in nearly all the Life Insurance 
Offices in England, in several Observatories ; Sir W. 
Thompson, Prof. Tait, Prof. Galbraith, and Dr. Ball, 
also use them in the Universities and Colleges with which 
they are respectively connected. i 

The instrament can be seen, and all information ob- 
tained, of Mr. W. A. Gilbee, of 4, South Street, Finsbury, 
who, we understand, is sole agent for the Anthmometer. 
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X>N THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 


III. 

Imperial Standard Pound 


'T'HE standard unit of imperial weight is the avoirdu- 
pois pound of platinum, constructed under the 
superintendence of the Comm'ssion for Restoration of the 
Standards. The mode of constructing this new standard 



Flo 4 — Fflrm and 9i2« of the lost Standard Troy Pound. 

of weight, together with full details of all the scientific 
processes employed, have been described by Prof. W. 
n. Miller, to whom us construction was more imme- 
diately entrusted A drawing of the imperial standard 
pound has already been shown m Fig i. 

For constructing this standard, the first point to be 



Fig 5,— Queen Elizabeih’a Standard Troy Pound of eight and four ouncea 

determined was the exact weight of the lost standard 
Troy pound, from which the weight of the new standard 
Avoirdupois pound was to be derived. Upon investiga- 
tion, this proved to be the most diihculc problem to be 
solved by the Commission. The old stendafd had been 
constructed In 1758, together with two similar pounds, 
under the direction of the Parliamentary Committee of 

* Continued from p 300 


that year. It is stated to have been composed of gun 
metal, but unfortunately no record exists of its volume or 
density, and it is not probable that it was ever weighed 
in water An accurate drawing of the lost standard pound 
had been made in 1829 by Captain Nebus, who measured 
Its dimensions with the greatest care. (See PhiL Trans. 
1836, p. 361 ) It very nearly resembles a Troy pound now 
m the Standards Department, which was construcied at 
the same time, and is said to be the original from which 
the lost Standard w^ made I ts form and size are shown 
m Fig. 4. 

When the Troy pound was constructed under the 
direction of the Committee of the House of Commons in 
1758, it was made as nearly as possible of the genuine 
weight of the Troy pound according to the ancient 
Standard. For this purpose comparisons were m^de of 
the Exchequer Troy Siandards with each other, and with 
other Troy standards belonging to the Mint and the prin- 
cipal scale-makeis At the period when the Troy pound 
of 1758 was constructed, there existed no distinct Stan- 
dard Troy Pound at the Exchequer The Exchequer 
Troy Standards of Queen Elizabeth, which were the legal 
standards m 1758, consisted of a binary series of Troy 



ounces from 258 oz to Joz,in the form of cup weights, 
fitling into each other. To obtain a Troy pound it was 
necessary to take the two Exchequer Standard weights 
of 8 and 40Z, represented in Fig 5. 

The two other Troy pounds constructed in 1758 were 
found by the Commission to be in existence, as well as 
two similar Troy pounds made at the same time and 
bearing similar marks, though all differed slightly m their 
dimensions, as well as in volume and weight. They were 
all m good preservation and were carelul'y examined by 
Prof. Miller, but there was no satisfactory evidence of 
their having been accurately compared with the lost 
standard so as to identify its weight, and thus to render 
them available for determining the proper weight of the 
new standard. One of the two last-mentioned pound 
weights (denoted as O by Prof. Miller) is shown in Fig. 4. 
This weight was purchased by the Commission, and is 
now deposited m the Standards’ Department. It differs 
very slightly m its dimension from the lost standar^ as 
shown above, and its weight in air was computed by Prof. 
Miller to be ■57S9'8s62S of lost standard. 

For ascertaining the exact weight of the lost standard 
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pound, the following weights, which had been accurately 
compared with it, were examined — 

The brass Troy Exchoquer Standard pound, con- 
structed in 1824 under the superintendence of Capt, 
Kater, and legalised as the official Standard ; 

Three similar brass pounds, constructed for the Cities 
of London, Edinbuigh, and Dublin , 

A platinum Troy pound and two brass pounds belong- 
* ing to Prof S( humacher ; 

The platinum Troy pound of the Royal Society. 

It was found, however, from cxaniimng the results of 
several weighings of the brass I roy pounds that great 
discrepancies existed, attributable to the effect of oxida- 
tion or other causes It vas consequently resolved to 
rest entirely for eiidenceof the weight of the lost standard 
on the comparisons of the two pUiinuin Troy pounds; 
denoted by Prof Millei as Sp an 1 KS These two plati- 
num weights had been constructed in 1829 and were 
intended to be equal to the- lost Stand.ird (denoted as U) 
when weighed in aiy 1 ach of them had been compared 
with V by Capt Nehus at .Somerset House in 1829, with 
the following results — 

Mean of 300 observations, Sp =■ U — oex>857 grain, 
(mean / = 65° 63 E i = 2972210.) 

Mean of 140 observations, K.S = U — 000205 
(mean / = 65 73 F d = 2(j S06 m ) 

The density of Sp had been dcteimmcd by weighing it 
m water, to be 21 1874, and it was found to displace 
0-32544 Rr of air of the stated mean temperature and 
atmosphenc piessure The density of U bad newer been 
determined, but it was assumed to be of the same- de-nsity 
as one of the Troy pounds constnicted at the same time, 
V12 8151, which IS nearly the average density of brass 
and bronze weights, and to have therefore displ.nccd 
0-84646 gr Whence in a vacuum Sp = U — o 52959 gr. 

The density of RS also had not been determined by 
weighing in water, but it was assume-d to be of the same 
density as Sp, and therefore to have dispLuid 032629 
gr of am whilst U elisplaced o 84865 gr Whence in a 
vacuum RS <» U - o 52441 gr The mean v.ilue of th6 
lost Standard 'I roy pound thus determined through Sp 
and RS, was the basis upon which the new Standard 
Avoirdupois pound was to be constructed Asa preli- 
minary operation, a new platinum Troy pound, denoted 
as T, was constructed X cry nearly equal in weight to Sp and 
to RS, and taking the mean of 286 comparisons of T with 
Sp, andot 122 comparisons of T with RS, it was found 
that in a vacuum 

T «= Sp -j- 000105, "hence T = U - o 52851 
T = RS — o oo4'>9, whence T = U 052870 
From the mean of tluse two results, giving to tho 
first twice the weight of the-seiond, m consequence of Sp 
having been compared about twice as many times with 
U and with 1 as R.S was compared, it was finally deter- 
mined that in a vacuum 

T - U ~ o 52857 gr , or 5759 47143 grs. 

It was also found th.rt in air / = 65° 66 P'. ^ = 29 753' 
which was the me.an of the comparisons of Sp and RS 
with U, and was adopted by Prof MiUei as the standard 

T = U - o 00745 gr 

It should be observed th.it all the s'andard Troy 
pounds were inti nded to be o' their true weight in ordinary- 
air, whilst the new standard imperial avoirdupois pound 
was to be made of its true weight when weighed in, or 
reduced to, a vacuum. 

The next process was to determine the weight of th« 
new avoirdupois standard pound, of 7.000 grains from 
the Troy pound T of 5,760 gr., and for this puipose four 
new platinum weights of 1,240 gr. each were constructed, 
all accurately verified in terms of T, and by employing 
other platinum weights of 800, 500, 400, 80, and 40 gr., 


the true weight m a vacuum of each of the 1,240 gr. 
weights was separately dcttrmined by numerous compari- 
sons with T and with each other as follows . — 

Grain-. 

A - 1239 RK622 

n = 123988605 

C = 123988597 

D - 123988580 
Mean = 123988601 
T + Mean =■ 669935744 

It thus required only a weight of 0-64266 gr. to make 
up the full weight of 7,000 gr The approxim.ite weight 
0645 gr was obtained frorti T in the following manner. 
By comparisons with the 40 gr. platinum weights, two 
platinum weights of nominally 20 gr each, were found 
to weigh 19998 gr. each, from Which were derived 
W = 12901 gr, V = 60451 gr From V was derived Q 
the mean of ten weights of platinum wire, and equal to 
0645 K* 'try nearly It will be shown, hereafter, in 
describing the mode of weighing with a scientific balance, 
that small diflerentes bctwien two Standard pound 
weights of less than o i gram arc ascertained by the 
index scale of the balance Means were thus afforded 
of determining the exact weight of 7,000 gr,, which was 
the weight m a vacuum of the new standard pound, con- 
structed of platinum, and denoted as PS. or Parlia- 
mentary .Standard 

The weight of PS was actually determined by the 
mean results of 80 comparisons with each cf the following 
sets of weights — 


rs T + Q + A - o 002936 m ai 
I’S O.T + D + 11 - 0001731 „ 

PS=o.T + Q + c:-o 001621 „ 

I’tsaiT + g + D -0000774 „ 

Men ofill 


PS = H Q -IKA f 


+ C + I))-o«o 


= 19 47 C i = 758 38 
19 '9 759 3* 

1883 75438 

>9 63 764 43 


The density of PS was determined by weighing m 
water to be 2 1 1572, and tli it of 1' and the smaller plati- 
num weights to be 21 1661 PS consequently displaced 
o 397 gr of an, and 1 -f- y -f A displaced o 39727 gr. 
Hence 

PS = 700000093 grains of which U contained 5760. 


Having arrived at this very close approximation to the 
desired weight of the new standard, it was resolved by 
the Commission that PS should be constituted the new 
Impeiial Standard pound, and be consequently deemed 
to contain 7000 00000 grains of the new sland.ird. 

1-oui similar pl.ttinum pounds were also coiutfucted, 
and their weight in terms of the new standard Pb accu- 
rately determined. Those were intended as ahxiliary 
Standards of Reference, with the view that either of them 
might replace PS, in case of Us destruction or damage. 
They were termed Parliamentary Copies (P.C.), and were 
deposited as follows — 

PC, No. t, at the Royal Mint 
PC, No. 2, with the Royal Society. 

PC, No. 3, in the Royal Observatory at Greenwich. 
PC, No 4, immured m the New Palace at West- 
minster. 


Thirty -SIX other standard pounds of bronze gilt were 
also consiiucud, and their standard weight, both tn a 
vacuum and in the sUndard air, adopted by Prof. Miiler, 
was accurately detei mined, as well as the densities o( all 
the new standard pounds. These gilt bronze pounds were 
distributed amongst ditfcrent countries and public mstiitl- 
tions of this country. 

Ali the numerous weighings, both in air and in water, of 
the new standard pounds for determining their weights and 
densities were made by Prof. Miller himself, and full detaiia 
of all these operations are given by him in his AccouiM: 
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of th» Construction of the new National Standard of 
Weight.” , I 

The new imperial standard pound is of the true weight 
of an avoirdupois pound when in a vacuum. The prin- 
cipal advantage of the metal of which it is composed 
(platinum), consists in its not being affected by oxidation, 
which would unavoidably alter its absolute weight. But 
platinum has this disadvantage, if used as the material of 
a standard for regulating ordinary weights of precision 
made of brass, viz that when weighed in air against a 
brass or bronze standard weight of so much greater 
volume, although of equal weight in a vacuum, its appa- 
rent weight IS always about half a gram greater than that 
of the brass or bronze standard. To obviate this disad- 
vaiitngi', the weight m standard air of all the bronze 
Stand 'id pounds verified by Prof. Miller were computed 
by him, not in terms oj the platinum standard pound, but 
of amdeal bia^s commercial standard pound, denoted by 
him n\ W He assumed W to be of the same density as 
the lost standard, and of the average density of brass or 
bronze In standard air, f =65“66, ^ =» 29 75 in. PS 
with a density of 2ri572 displa.,ed 039644 gram of air, 
and W was assumed to displace i'O305i grain. And as 
the official standard weights, by reference to which all 
commercial weights are verined, are made of brass or 
bronze, it was intended that they aKo should be regul.ited 
by their weight in air when referred to the brass commer- 
cial standard W This has in fact been done The 
only ch.inge since made has been under the sanction of 
the late Standards CoiTimis->ion, by which the standaid 
air recited in ihe Act of 1824 for determining the weight 
in air of a cubic inch of water, viz t = 62° F , i5 = 30 m 
has been substituted for that adopted by Prof MilUr in 
consequence of Us being the air m which the weight of 
the lost standard pound had been most accurately deter- 
mined. The object of this change was to adopt one 
uniform normal temperature and barometric pressure 
for all standard purposes. In the new standard air 
(log A “ 7 0852825 - 10), PS displaces 040282 gr, and 
W, with a density of 8 1430, displaces i 04706 gram of 
air. H. W. Chisholm 

{To be continued) 


THE TUSCAN MEMORIAL TO GALILEO 

V ILLARl, in speaking of Savonarola, and the men of 
his time, sa)s — “The world stood aghast at this 
new race of Titans, who arose to fight w ith the old idols, 
and It soon began to oppress them , but it worships their 
remains and lingers in their footsteps.” And this is 
literally the case . the descendants of those Italians who 
burnt Savonarola at the stike, preserve, with religious 
care, the cell in which he wrote, morstls of his monkish 
garments and of his hair, his manuscript notes, indeed 
every memorial that remains of him. The custodian 
who showed us these remains, together with a picture 
representing Savonarola at the stake in his own Piazza 
della Signoria, of Florence, abused Alexander VI. and 
the Inquisitors, and the whole body of ecclesiastics con- 
cerned m the matter, so roundly and so fiercely, that we 
were led to wonder what manner of Catholic he could 
be, and to compare the Catholicism of 1872 with that 
of 1472. Thus, too, Galileo, persecuted during his life- 
time, IS now almost worshipped . the Tuscans have built 
him a shrine worthy of a saint , m the inscription on his 
house at Arcetn, they call him Divinus Galilceus , and in 
the shrine itself they liave preserved, after the manner of 
a saintly relic, one of his forefingers which was detached 
from his body when it was removed from the chapel of 
SS Cosmo and Damianus to Santa Croce. This relic is 
preserved in a small reliquary urn, upon the base of 
which IS the following inscription written by Thomas 
Perelli .— 



Again we have Via Galileo and Biblioieca Galileina. 
The Pisans point with pride to the Lampada Galileina 
in their Cathedral, and honour his statue in their Uni- 
\crsity , zmd these arc the descendants of the men who 
paid Galdeo tenpence a day for his services in the Uni- 
versity , who made him abandon his professorship 
because he proved that Aristotle was not infallible ; and 
who said derisively to his followers — “Ye men of Galilee, 
why stand ye gazing up mto heaven or, as Ponsard 
has It — 

“Ecoutezt que cJit rApStro Dantlesatux 

Peurquoi Oaliliens, premeMez VMS ves ysuel 

Co'ntre'loi', lj'lt':«c!' ct c'<>ntrrton‘syst"cme 

The Tuscan Memorial to Galileo is in Florence, in 
the Museo di Ftstca e di Stona Naturale It is entirely 
the work of Tuscans, and is said to have been con- 
structed at a cost of 1,000,000 liie (nearly 40,000?) It 
consists simply of a vestibule, from which opens a small 
leciangular hall, with a semicircular tribune, m which is 
placed the statue of Galileo, by Prof. Costoli The 
interior of the hall is entirely lined with white maible, 
and with frescoes m admirable taste The frescoes m 
the vestibule represent Leonardo da Vinci in the presence 
of Ludovic Sforza, Duke of Milan, to whom he is making 
known some of his gre.it inventions Apropos of this, 
iliLrc exists in the Ambrosian Library, in Milan, a large 
f"l 0 full of MSS notes, and drawings, by Leonardo da 
Vinci, which the courteous director of the library is 
.nlwiys willing to place m the hands of interested strangers, 
and which well repays the most caietiil exiinmition. 
Some of the sketches of hydraulic apparatus, appeared to 
us to be worthy of minuter study than they appear to 
hive received. The opposite fresco of the vestibule 
repiesents Volta explaining his invention of the pile to 
the members of the French Institute, m the'prescnce of 
the first Consul, Napoleon, and Lagr.ange In the 
vestibule are also placed marble meda lions of Leo 
IS.ipiista Alberti, and Baptista della Porta A fresco m 
the hall by Uezzuoli, represents Galileo lecturing in Pisa, 
on the laws of falling bodies. This is a really striking 
and well-conceivcd painting Galileo in his professorial 
toga stands by the long inclined plane, showing his 
results to his colleague, Marzoni. In the foreground is a 
piolessor in a monastic habit, kneeling near the inclined 
plane, and counting the time of descent of the falling 
body, by the beats of his pulse Young students arc 
pressing round Gallic 0, m order, if possible, to aid him m 
his experiments , while on anothei side the Aristotelian 
prolessors are looking on with derision, and searching m 
vam m the writings of the^eripatetic for explanations of 
ihe new facts. In the background appear the cathedral and 
the leaning tower. The whole conception is noble and 
spirit-stirring, and one longs for a similar treatment of 
other great discoveries in science . — Daivy discovering 
potassium, Faraday obtaining the first magneto-clectnc 
spark, and magnetising a ray of light The opposite 
paintingrepresentsameetmgof xla^Aicademta delCimenlo; 
the patron of the Society, the Grand Duke F< rdin.ind II., 
IS eagerly watching an experiment which is being made 
by Redi, Viviani, and Bor^li, on the apparent (to them 
real) reflection of cold by a parabolic mirror — one of the 
rough spirit thermometers recently invented by the 
Academy, is placed in the focus of the mirror, and a 
block Of ice Is used as the source of cold 

The three frescoes in the I'nbune immediately around 
the statue of Gahleo, represent three notoble events of 
bis life ; in the first he is seen mtenUy watching the 
swinging of a lamp in the Cathedral of Pisa ; in the 
second we sec him m the act of presenting his te’escope 
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to the Venetian Senate ; and in the third he is reprc> 
seated as an old man, In his house at Arcetn, dictating 
the geometrical demonstration of the laws of falling 
bodies to his disciples Torricelli and Viviani On the 
arch above the statue, the astronomical discoveries of 
Galileo— the Italians claim for him the Milky Way, the 
Nebula of Onon, the Phases of Venus, the Mountains 
of the Moon, the Satellites of Jupiter, the Solar Spots, 
and the Ring of Saturn— are represented veir effectively 
on a blue ground. Bas-rehefs in marble on the pillars of 
the arch represent his terrestrial discoveries— his country- 
men claim for him the Pendulum, the Hydrostatic 
Balance, the Thermometer, the Proportion Compass, the 
Keeper of Magnets, the '1 elescope, and the Microscope. 
Beneath the frescoes and around the statue are niches, 
containing some of Galileo’s instruments, his telescope, 
an objective made by the astronomer himself, a propor- 
tion compass, .and a magnet, with a keeper which he con- 
structed for It Immediately surrounding the statue we 
notice the busts of his most celebrated followers, CasteUt, 
Cavaheri, Torricelli, and Viviani In the hall there are 
SIX cases cont.aining old apparatus, chicdy that of the 
Academy of Ciinenlo. The various thermometers figured 
m the “ Saggi di Naturali espericiui " of the Academy 
are here to be seen ; the vessels they used for showing 
the incompressibility of water , hygrometers , together 
with astronomical and geodesical instruments Here, 
also, is the large burning glass constructed by Bregaiis 
of Dresden, employed by Averant and Targioni in their 
experiments on the combustion of the diamond, and after- 
wards employed by Sir Humphry Davy The various 
inventions and discoveries of the Academy are shown in 
bas-relief on the pillars of white marble 

The memorial is altogether worthy of the man, and of 
the fine taste of the Floientines. It is, perhaps, the only 
sanctuane scienhfique which exists, but we may hope that 
the example of the Florentines will be followed in this 
and other countries The Milanese have recently bought 
the collection of apparatus and the MSS. of Volta (for a 
sum, we believe, of 100,000 lire) , a suitable museum for 
them will, no doubt, soon be fitted up It is much to be 
wished that Faraday's apparatus could be collected to- 
gether in one place, as a memorial to the man This 
reminds us that soon after the death of Faraday a sub- 
scription was set on foot for the purpose of piovidmg 
some suitable memorial, but wc are unable to remember 
whether the designs of the committee were fully carried 
out, and whether the subscription attained the desired 
amount ; if not, it is to be hoped that the mattci will be 
kept well before the public 

Wc have spoken above of the discoveries attributed to 
Galileo by his countrymen Wc are inclined to think 
that some of his claims have been picssed too far ; but 
on such a subject an almost endless controversy might be 
earned on, for we may remem^r that even the inventton 
of the telescope has been claiiffid for others of his own 
countrymen (Antonio do Dominis and Baptista Porta), 
and by the Dutch , and the invention of the thermometer 
has been attributed to Cornelius Drebbel, Sanctorio 
of Padua, and others. But if we put all this aside, 
Galileo still stands out pre-e nmently as one of the fathers 
of experimental philosophy he did not create it, but he 
introduced a taste for it, and enlarged it, and he possessed 
in an eminent degree the true spirit of philosophical in- 
quiry, the ardent love of research, the “ Provando qt 
Riprovando " which the Academy of Cimento adopted as 
Its motto. 

G. F, Rodwell 


THE SPHYGMOGRAPH AND THE PULSE 
'T'HERE are few valuable mstruments or methods pf 
^ research which have been brought before the sciefc^ 
tific world under circumstances less auspicious than on|^ 


the inventor of which, the illustrious M. Marey, has quke > 
recently visited this country. The sphygmograph, shortly ' 
after its first construction, was introduced into this 
country as an instrument which gave promise of being an 
invaluable aid m diagnosis, and of such universal appli- 
cability as the Stethoscope and thermometer. Neverthe- 
less, after an existence of more than ten years, it may be 
said that the general impression respecting it is that it is 
a failure, that it has not answered its expectations, and 
that It may as well be put aside, together with other 
curiosities of the physiological laboratory. How this result 
has come about is not difficult to discover. The instru- 
ment IS a complicated one, and its indications are even 
more so. The stethoscope when introduced, gave results 
at first sight palpable to the most ordinary minds, and 
the amount of mechanical knowledge necessary for the 
comprehension of some of its mo-,! striking results 
scarcely exceeded that of the principle of the common 
pump But with the sphygmograph the case is dilTerent. 
Its indications are so detailed and so precise that before 
they can be understood, it is absolutely essential that 
several intricate and elaborate problems of hydrodynamics 
and physiology should be thoroughly investigated, and 
more than one of these have not, we are surprised to say, 
yet left the hands of the mathematicians m any decided 
form How then is u to be expected, as it has been by 
many, that the sphygmograph should be found a valuable 
assistance m the diagnovis and prognosis of disease, 
before the physicist and physiologist can give an explana- 
tion of the Ungu.ige in which it appeals to them > There 
IS no doubt that the instrument must be in the hands of 
the student of the hc.ilthy body fur some time to come 
before its true value in the eliicidition of disease will be 
appreciated , and all additions to our knowledge concern- 
ing It must be carefully weighed 

In a thesis for the M D Cantab Dr Galabin has 
published several results of his sphygmographic work m 
the study of renal disease, and what is more to the point 
on the present occasion, he gives his own ideas as to the 
analysis of the same trace in health The fact of the 
author’s being .in accomplished mathematician, as well 
as a student of biology, gives more than ordinary weight 
to his remarks, and enables him to put several points in 
a light which IS i learci and more precise than usual 
The author does not enter fully into the reasons in 
favour of Ins views, .ind does little mote than simply 
state them , but as they differ m some respects from those 
generally accepted, they present features of interest to 
workers on the subject He is one of those who con- 
sider the trace as it appears on the recording paper as 
a decidedly duplicate phenomenon, resolving it into the 
true pulsation, together with the oscillations of the lever, 
which necessaiily result from the momentum acquired by 
Its sudden movement This he illustiates by superim- 
posing on an ordinary pulse curve, as taken by the sphyg- 
mograph, an ideal one, such as, according to his concep- 
tion, it would be if the mstiument correctly followed the 
changes m the diameter of the artery under observation ; 
the latter being little more than a uniform rapid nse 
followed by a similar but slower fall, that is slightly 
broken by the “ dicrotic * wave, which is produced by the 
closure of the aortic semilunar valves The excessive 
height of the pnmaiy use is supposed to be due to the 
powerful impulse given to the lever at the commencement 
of the flow of fluid in the artery ; and the small secon- 
dary, or “tidal” wave, which occurs just before the 
“ dicrotic,” is supposed to indicate the true arterial expan- 
sion, which the lever meets on falling from the height of 
Its impulse. We quite agree with part of this explana- 
tion, being fully convinced, from many reasons, that 
the primary nse, or so-called “percussion” wave, 
is not a percussion wave at all m the ordinary 
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acceptation of the term ; in other wordi, that it 
does not result from the shock produced by the opening 
of the aortic valve, but that it is coincident with the flow 
of liquids, one reason being, as the author remarks, that 
the most violent impulse in an artiiicial model or schema 
of the circulation so communicated, as not to cause any flow 
of liquid, produces no upstroke, but only a slight quivering 
of the lever. However, that the primary oscillation of the 
lever in a sphygmograph trace is not, in a great measure, 
a genuine representation of the movements in the artery, 
it IS equally impossible to believe, for in very slow 
pulses, where the main rise is not very decided, this wave 
IS pariicul.irly pronounced, being gradual in its rise, and 
more gradual and paraboloid m us fall It is also seen 
equally clearly by employing a rcflecung sphyginoscope, 
in which the ray of light which acts as the long arm ol 
the lever, has no weight, and consequently cannot produce 
any oscillation Another great objection is that the notch 
between the first and second {the peicussion and the 
tidal) waves always occurs at the instant at which the 
aortic valve closes .at the he.irt,* the time it appears after 
the commencing pulsation vaiyin^ wuh the length of the 
pulse-beat In fact, the tendency of all observations is to 
make it evident that the second or tidal wave is a post- 
systolic act, being the oscillatory indic.ation of the 
secondary tidal wave, which appears as such in the 
dicrotic rise, and originates from the closure of the aortic 
valve, as Dr Galabin agrees with most in thinking , 
though Dr b.indei son holds the very different view that 
the second beat is arestoiationof eouilibrium which takes 
place by increase of pressure towards the heart and dimi- 
nution towards the periphery, a consequence of the sudden 
projection towards the capillaries of the blood during the 
systole. 

Dr Galabin rcmaiks that, “ if the sphygmograph used 
have a secondary spang to keep down the long lever, the 
tidal wave may be replaced by two or even by a jagged 
line Such a spring is better omitted, because it is apt to 
introduce oscillations of us own" It is this idea which 
has misled him. 1 racings taken as he proposes appear 
much in favour of his explanation, but they are so be- 
cause they are in reality less truthful than they might be. 
We have never seen the- least indic.vtion of any impel fee- 
tions caused by the employment of the small spring, but 
we have seen the " percussion " wave divided into two by 
It m very slow puUts, the former being a small true 
shock-rise, and the latter the real primary use. 

In conclusion, we cannot refrain from quoting a remark of 
Dr. Galabin, which, from the precise w.ay in which it sets 
the quettio'i relerred to at rest, is worthy of being quoted 
m every text-book Referring to the rhythmical coiitr.ac- 
tion observed by V/harton Jones and Sehiff m the wing 
of the bat and tiie e.tr of the labbit, and Us supposed in- 
fluence in assisting the circulation of the blood, be re- 
marks, “ Now a peristaltic wave in a tube would tend to 
produce a current m the liquid of us own velocity, and it 
would, therefore, accelerate a slower current, but retard a 
quicker one. Therefore, no peristaltic wave could accele- 
rate the arterial stream, unless it travelled with the ve- 
locity of the pulse wave. It is thus evident that no such 
slow rhythmical motions as have been observed could as- 
sist the arte ial flow And it is inconsistent with the usual 
character of involuntary muscle to suppose it capable of 
transmuting a very rapid wave of contraction, The 
arteries ihem-.elvrs indeed, when made to contract by 
artificial stimulus, do so slowly and gradually." 

A. H. G. 

AMERICAN EXP LORI EG EXPEDITIONS IN 
THE GREAT WE'^T 

T here arc several imponant expeditions mote or less 
employed upon scientific work in ^tbe least known 
portions of tne Western territories. From some of these 
* See Pioo. Roy. Soc., 1871, p. s>o- 


parties, a considerable amount of fragmentary infor- 
matioti comes at irregular intervals j hut in other cases 
the explorers prefer to withhold details as to their move- 
ments and work, whether scientific or othen-ise, till 
afier thcir return, when their report can be prepared 
officially. There is, however, a general and widespread 
interest taken in these explora'ions It seems desirable 
foi the sake of a clear understanding of news from lime 
to time received, that a general risumi of the status and 
work of at least the more prominent expeditions should be 
presented. 

What IS known as the Yellowstone Expedition will first 
be mentioned, because in size u is much the most for- 
midable It proceeds through a region where it is deemed 
.advisable to strike terror among hostile savages, and 
with that view has a military force of 1,900 men Its 
movements also have reference to the establishment of 
two new miliUry posts m the north-west, for which 
purpose Congiess h.as appropriated 200,000 doll rrs. The 
force serves as an escort to surveying parties of the 
Northern Pacific R,ailro.ad, with reference to Us comple- 
tion from the town of Bismarck on the Missouri River 
in Dakota— about the centre of that territory, and near 
the loist parallel west of Washington— to the Rocky 
Mountains , a distance of between 500 and 600 miles, on 
a line drawn in general east and west, and south of 47® 
N lat. 

This line may be divided into three parts , (i) from the 
Missouri River to the Yellowstone, about 200 miles, 
(oming into the tciritory of Montana, (2) along the 
Yillowstone River about 100 miles , (3) thence west-ward, 
reaching the Rocky Mountains south of the town of 
H< lena At the date of latest advices, the expedition had 
passed over the first division, and ivas on the banks of 
the Yellowstone The navigability of that r'vtr had just 
betn demonstrated by the successful ascent of a steam- 
buit, built at Pittsburg for the purpose, which brought 
supplies from Fort Uufoid 

Of the scientific party accompanying the Yellowstone 
Expedition, the following names may be mentioned — 
Di J. A Allen, of Cambridge, M.iss,, m charge of 
zoology, botany, an! palaonto ozy. an I chief of the 
siiciUific party , Di L R. Ncltrc, niincralogist and geo- 
logist; W R Pywell.nf Washington, photographer; E. 
Kompucky, of the Museum at Cambiidge, artist, and 
C W. Bennett, t.sxidcrmist 

The Hayden Expedition, as that under the manage- 
ment of Dr F. V. Hayden is generally termed, might be 
more properly designated as the United .States Geological 
and Geographical Survey It has a much larger scien- 
tific staff than any of the other expeditions Its history 
claUs from 1867, when what was then the territory of 
Nebraska was th subject of a survey by the United 
St lies. Prof. Hayden being appointed chief geologist to 
the survey under the Act of Congress by which the under- 
Uking was authorised The next year the survey was 
extended into Wyoming TcKitory, and in 1869, into 
Colorado and New Mexico. In 1870, a more caieful 
survey of Wyoming Territory was made; and m 1871, 
portions of Montana, including the natural wonders of 
the Yellowstone region, became the subjtcts of explora- 
t'on ; ultimately resulting in the setting apart .is a public 
pleasure-ground of the Yel ow^tone N itK)ii.il Park, a 
distiict of 3,575 square miles The siiiv<y of 1872 
rc-iched the region of the Yellowstone by sepaiali routes 
of two divisions, of whuh one proceeded from loit 
Ogden, Utah, and pas-od up the V.illey of the Sn.ike 
River in Idaho Territory, the other st.iited fioni 
lloseman, a town m Montana ne.»r the Korky Mountains, 
and on one of the Upper Foiksofthe Missouri Ruer. 
Ilie appropriations for this series of surveys have lieen 
increased year by year, starting with ;,ooo dollars in 1867, 
and rwing to 75,000 dollars for the survey now taking 
place. 
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The district of this year’s operations may be specified 
as the eastern half of mountainous Colorado, includes 
about 32,000 square miles, and is bounded east by long. 
104® 30', north by lat. 40° 25', west by long 107®, and 
south by the southern boundary of Colorado, lat 37". It 
is divided for the purposes of the survey into three parts 
by latitude lines 38° 30' and 39° 30' j the northermost 
being called the “ Middle Park Division,” the middle one 
the ‘"south Park Division," and the southern one the 
“ 5 an Luis Division ” The examination of the gold and 
silver mines of the region, and the measurement of its 
mountains, are among the more important duties of the 
survey. Unusual prominence is given to procunng pic- 
tures by photographs and otherwise. 

The camp was organised at Denver College in May ; 
the expedition started thence July I, numbering 41 men. 
The season has bem unusually favourabl-, the streams 
being low and but little snow or ram falling The loca- 
tion of the camp at the latest advices was on the eastern 
slope of the Rocky Mountains, at the head-waters of the 
Platte, Arkansas, and Blue Rivers Accurate measure- 
ments of some of the more prominent peaks, among 
which are Pike’s, Long’s, Evan’s, Gray’s, Lincoln’s, and 
the Holy Cross, have been obtained. The views from 
these summits where the snow melting on one side flows 
to the Atlantic, and on the other to the Pacific, arc of 
vast scope and magnificence. There were in sight from 
one point by actual count, 150 peaks of not less than 
13,000 ft., and at least 50 of 14,000 ft. in height. By the 
middle of July 130 stereoscopic views, and 50 1 1 X 14 in. 
negatives of this scenery had been secured '1 he moun- 
tains have, very geneially, at a depth of 50 to 200 ft. from 
their surface, a limestone stratum 30 to 50 ft. thick, con- 
taining silver and lead, yielding on the average m the 
best mines 250 to 300 ounces of the former metal, to the 
ton of ore. The carboniferous and Silurian rocks identi- 
fied are said to contain rare fossils The entomologists 
of the expedition have classified no less than 227 different 
kinds of grasshoppers. The direction of march projected 
at last accounts was to be toward the valley of the Upper 
Arkansas River and the unexplored region beyond. 

There are more than 20 scientists taking actual part 
in the expedition : among them may be mentioned Dr. 
F. V Hayden, geologist-in-chief ; Mr. J T. G.irdner, 
chief geographer, who has attained great reputation in 
his connection with pievious geodetic surveys in Colorado 
and on the Pacific coast ; Mr Marvtne, geologist of the 
Middle Park Division , Mr Henry Gannett, meteorolo- 
gist and astronomer, and topographer, in charge of the 
bouth Park Division , Mr. W. H Jackson, m charge of 
the photographic party , Dr. Endlich, geologist , Lieut. 
W. L. Carpenter, naturalist , Mr. beward Cole, ornitho- 
logist ; Mr. J. M Coulter, botanist , Dr A C. I’eale, 
geologist , Prof. W D. Whitney, of Yale College, who is 
writing a series of interesting Utters concerning the work, 
to the Atw Yoik Itibuiic 

On some accounts the expedition of Prof O C. Marsh, 
sometimes known as ttrc Yale College Expedition, because 
the fossils collected are sent to that institution, ranks 
next m importance This is purely a private under- 
taking, at the expense of the persons composing the 
expedition. The United States Government luinishes a 
small but sufficient mlitaty escort. The reports are 
published under Government auspices. This is the filth | 
of a series of expeditions timilarly undertaken by Prrf. ' 
Marsh, has no rclerence to surveying or topography, and 
is devoted exclusively to research for the remains of 
extinct vertebrates m the tertiary and cretaceous forma- 
tions. The districts ex|dored hitherto with such remark- 
able success will probably supply the fields of the present 
undertaking. The directions previously taken were as 
follows • — 

First expedition, in 1868, to Lake Como, Wyoming 
Territory. Second, m June, 1870, to the Loup Fow 


River, m Nebraska ; the Bad Lands east of the Black 
Hills and between the North and Southf Forks of the 
Platte, in Wyoming and Colorado ; and the Great Basin 
of the Green River, southward from Fort Bndger, bor- 
dering Utah There were also minor trips during this 
expedition to Green River, in Wyoming, and to the 
Smoky River, in Kansas, which were productive of valu- 
able results The third expedition started in the summer 
of 1871, and again explored the Smoky River region in 
Kansas, the Gn en River Basin, above mentioned, and in- 
vestigated two basins, likewise of the Tertiary age, one in 
Idaho and the other in Oregon. The fourth was a trip 
with a comparatively small party in the autumn of 1872. 
It concentrated at St. Louis, went to Fort Wallace by way 
of Kansas City, and, receiving escort, proceeded to 
Smoky Hill Fork. On this expedition some explorations 
were made near Cheyenne, and several days were spent in 
researches, with varying success, at Crow’s Creek, Colo- 

At the most recent dates the present expedition, leav- 
ing North Platte Station on the Union Pacific Railroad, 
had made a nine days' march through a desert country, 
undergoing great hardships , h<id reached the Niobrara 
River, made investigations on both its banks for more 
than 100 miles below the mouth of Rapid River, and 
had returned, laden wiih fossils, to Cheyenne, expecting 
to make the next start from Fort Bridge m Wyoming 
Territory. This expedition nay extend its researches, as 
Professor Marsh informed the writer, to the Pacific 
Coast, and is not expected to return till late in the 
autumn. 

The expedition known as the Wheeler Exploration 
Party is under the management of the U.S, War Depart- 
ment, Bureau of Engineering Its chief is Ln-ut. G M. 
Wheeler, of the U.S. Engineers The operations of the 
present season will consist of exploration and survey west 
of the looth meridian and south of 40'", principally m 
New Mexico and Arizona, down to the borders of Mexico. 
The following arc named amongst the scientific force • 
Messrs Henry Leubbers, G Thompson, J. J. Young, and 
E. Somer, topographers , G. R. Gilbert, E E. HoweP, J. 
J. Stevenson, and Oscar Loew, geologists ; H. W Hen- 
shaw and John Wolfe, n.iluralists , B Gilpin, meteorolo- 
gist , J. H. Clarke, Dr F Kampf, W. W. Marryatt, and 
Prof. H. B. Herr, astronomical observers. The establish- 
ment of an asirononiical observatory, substan’ially built 
of brick, having three observing-rooms, at Ogden, Utah, 
will form part of the labours of this expediiion, which 
concentrated its ^forces to start from Denver m June 
last. 

Theic IS an expednion under command of Capt W. A. 
Jones, of the U.S. Engineers, which started from Omaha 
on the 2nd of June Its objects are mainly topographical, 
having direct reference to the Yt-)luwstone National Park j 
but It may be extended to the Big Horn country, a wild 
region imperfectly known, and s ud to be fabulously rich 
in minerals, situated south of 44“ and between meridians 
106 and 108 Among the scientific men attached to this 
party are Lieut E. Blunt, astronomer , P. Le Hardy, 
topographer; Dr C. C Parry, botani-t and mineralogist; 
and Mr T B. Comstock, of New Yoik, geologist. 

Whether there is a surveying party under Mr Clarence 
King, geologist, stul in the Wasatch Mountains, at work 
on the line of the 40th parallel ; whether that of Major 
J. W. Powell has returned from its investigations having 
principal reference to ihe caiions of Colorado; and 
whether a party that went from Philadelphia— consisting 
principally of Prof. Joseph Leidy, paljeontologist. Dr. 
Henry Chapman, zoologist, Mr. Joseph Willcox, mine- 
ralogist, all of that city, and Prof Poitcr, of Easton, 
Pennsylvania, botanist— is still in the wilds of Wyoming 
and Colorado, the writer is unable, at the present date, 
to determine. 

New York, Aug, 8 
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unlukppily, not fwnfined to Auttralia Everyone must desire 
that the garden should not be a ‘ cheerless ’ ' scientific desert ’ at 
the same time it is equally clear that it should not be transformed 
merely into ‘ a pleasure-ground worthy of the name.’ It is satis- 
factory, however, to learn that the Baron's services to the State 
will not be lost, that he will not suffer in pocket by the change, 
and that additional and much needed assistance will be given 
him ” 

The Cana'hnn Oynitlwhu^st is the name of a serial started 
last month, “with the ob)ect of making a monthly depository 
of facts, theones, and anecdotes relating to oar feathered 
friends ’’ iJr Ross of Toionto is the editor. The first number 
leaves mucli room foi improvement in its successors 

The last number of the Journal of the Society of Arts contains 
a report by Dr R. J Mann, on "Recent .Scientific Inventions 
and New Discoveries at the International Exhibitions ” 

The following is the list of candidates successful in the com- 
petition for the Whitworth SchoUrships, 1873 — Samuel Dixon, 
23, draughtsman, Manchester , Roger Atkinson, 20, analytual 
chemist, Crewe , Joseph Amscow, 22, chemist, Crewe , W R 
Bousfield, 18, student, Cambridge, W 11 Warren, 2i, engi- 
neer, Wolverton , William Barber, 20, draughtsman, Notting- 
ham , William H. bowler, 19, engineer, Oldh.tm , Thomas 
Sugden, 23, mechanic, Oldham , Cyrus Bullock, 22, mill- 
wright, Woisley, near Manchester, john Eockie, zo, engineer. 

The following gentlemen have passed m the First Division on 
the First B .Sc. Examination for 1873, m the University of I-on- 
don •— P Bedson, E. B. Cumbcrhnd, T F. Harris, h A Hill, 
W Hudson, J Viriamu Jones, O. Lodge, J (j MacCregor, 
W. R Parker, T. S Tait, C M Ihompsoo, A T Wilkin- 
son, B A 

The “ Proceedings of the Geologists' Association,” for July, 
h almost wholly occupied with an account of the interesting 
ai d instructive excursions of the Association during the summer 
months of last year It contains, bc’sides, a paper by Mr J.ihii 
Paterson, " On a Visit to the Diamond Fields of bouth Africa," 
and another by Mr John Curry, “ On Columnar Basalts ” 

The “Mineral Statistics of Victoria for 1872,” are made up 
as usual of a host of tabulated details of all kinds, relating to the 
minerals and mines of that colony. Owing to changes in the 
law it seems to be more difficult than heretofore to collect 
accurate statistics as to the quantity of gold raised, many mine- 
owners being unwilling to furnish returns According to 
returns furni-hed by the Commissioners of Trade and Castom>, 
the quantity of gold exported m 1872 was 1,160,5540/ lf(dwls , 
the estimates of the Mining Registers being 1,331,377 0/ 
18 dwts 

A spECiAi- Report on Emigration by the American Govein- 
ment has been sent us, containing a great amount of information 
likely to prove very valuable to intending emigrants, as well as 
to statisticians Not only does it contain statistics as to the 
number, nationalities, &c. of emigrants during the last few years 
but much information as to rent of land, staple products, kind of 
labour m demand, wages to be earned at various trades and 
occupations, &c. 

The additions to the Zoological Society’s Gardens during the 
past week include n Silvery Gibbon {//vhhate. leueiseus) flora 
Java, two Slow Lons {Nyctuebus tardigradus) and a Bmturong 
(ArctuUs binturonf) from Malacca, a Tiger {Felts tu^s) from 
India, presented by Sir Harry Ord, C B. , a Malay Bear {Urstu 
tnalayanus) from Borneo, presented by Mr. A. C .Crookshank , 
a common Marmoset (Hepale jacchus) and a Black-eared Mar- 
moset (/Z penteUlata) from Brazil, presented by Mr. J. Stanley , 
a Cornish Chough {Frtgilus gracalus), presented by Mr. O 
Holford : a Gasell* {OtuMi thrttu) from Muscat, pMnsted by 


Major C B. E. Smith ; two Blue-headed Pigeons {StaruaeHal 
c lamcephala) from Cvha, a White-headed .Saki (Filkeaa leucoee- 
piala) from Dcmcrara, and a Hawk-headed Parrot (Deroptyus 
auipitnnui) from Brazil, deposited 


SCIENTIFIC SERIAI.S 
The Zoologist for this month commences with an interesting 
paper by Mr. T II Potts, who is paying so much attention to the 
birds of New Ze.aland, on the habits of the Night Parrot of that 
lountry (ItriHgop. habroptiliii) One of its favourite foods is the 
younger part of the fern Atphnnim bulbtfirum, called Piki- 
pikl, which, being only partly digcs ibk, forms large pellets of 
excreta on the floor of tlieir tunnel homes. All those who have 
kept a bird r>f this ‘pecies as a pet, agree in testifying to Its in- 
ti lligence and companionableness — Mr Cecil Smith, among his 
oriiilfaological notes from .Somersetshire, records experiments, 
suggested by Prof Newton, with a view of ascertaining how far 
birds m general, and especially some of the foster-parents of the 
uiekoo, have any objection to eggs of a different colour being 
placed in their nest In niaily every case the exchange was per- 
f.clly successful — Mr Gatcombe h.ad an opportunity of ex- 
iimnmg a Night Heron obtained ne.ir Ivybridge, m Devon , he 
also records other ormthologieal notes — A specimen of Scyllarus 
autus IS mentioned by Mr | b Bowerbank, as having been 
iiblamed by lum at St Leonard’s (it was five inches long), as well 
,is an Angel Fish — Mr A G Butler finds, as one of the effects 
Ilf the Wild Binis Proteclimi Act, that farmers employ boys to 
collect and break up all the eggs on thrir grounds, ns they are 
now deprived of the satisfaction of destroying the buds. 


SOCIETIES AND ACADEMIES 

Leeds 

Naturalist’s Field Club and Scientific Association, 
Aue 5 — Mr I.0UIS C Miall read a paper on “The Permian 
Bocks of the NeigtibourhoiKl of I ecds ” He first desciibed the 
bise of the Permiari System The c.arboniferoua roiks haviug 
belli dl'turbed, thrown into antiilinals ami faulted, were greatly 
denuded, anil the Permian rocks were then deponiled upon the 
new surface thus produced The ciniliiiims cf deposit of the 
magnesian limesioue wi re then considered The .ibundance of 
mineral salts, exclusive of carbonate of hmc, the scantiness of 
animal life and the dwarfed slate of the mollusca, all po.nt to 
deposition m an inland sea or confined basin similar to the Cas- 
pian, Dead Sea, or Great halt Lake of the present day. la 
parts of he 1 riassic period the prev lous marine surface appears 
to have liecome, in part at least, terrestrial or fresh water At a 
much later period tne Permian rocks, w ilh others of subsequent 
formation, were denuded extensively, and reduced to the state in 
w hieh they now occur The Permian senes of the neighbour- 
hood of Leeds were then specially referred to The Lower New 
Red Sandstone of South Yoiksliire (the Pomfret Rock of Smith) 
does not appear to be present, at all events 111 a conspicuous 
state, in this district 1 lie so-called I>ower New Red Sandstone 
of Plumpton is undoubtedly of carboniferous age The Upper 
and Lower Magnesian Limestone are well displayed Various 
seciiona of these rocks at Rigton, East Keswick, ColUngham, 
Whin Moor, and Knaresborougli, were describeii m the pimr. 
Remarks on the colour of the soil produced by underlying Per- 
mian rocks on the few fossils which have occurred at Garfortb 
and Cold UiU, near Sherbum, and on the superficial dnft, con- 
cluded the paper 

Vienna 

Imperial Academy of Sciences, April 24.— Dr. Wiesner 
presented a work on the influence of temperature on the iejt- 
lopment of Pemedhum glancum Germination of sporM takes 
place between i 5* and 43“ C , development of mycelia be^een 
a S" and 40“, ami formation of spores between 3” and 40. Then 
processes attain maxima of rapidity, the first and third at 22, 
the second at 26“ —Dr. Haase gave a paper oa the deci^se of 
heat with the height in Asiatic monsoon countries The decrease 
is less on the windy side than on the lee The yearly average 
dectease is not less in the tropics than m central Europe. 

May 8.— Dr Thin presented a memoir on the structure M 
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the formation of the dolomitic Alpine Breccias, aa compared 
ssith some tertiary mountains m Lower Austria, which resemble 
them, but are quite di^tiovt in oriym 

May 23 — A communica'ion from Prof Horsford, of Cam- 
bridge, U S , treated of the reiluctum of carbonic acid to car- 
bonic oxide through phosi'hatc of iron —MM lllasiwctz and 
Ha^rmann coucluileJ ihcir account of researches on protein- 
Stuffs Ttiey find the decomposition-products of casein to be, 
exclusively, iheae • gluiamic atid, aspartic acid, leucip, lyrosin, 

and ammonia Dr Hcilrniunn gave a paper on the relation 

between protoplasm and ground subatantc in animal bodies 

June 13 — Dr. Basch presented a note on the retardation oi 
intestinal motion through the nervus splanchmcus 

June ig — M I'rilsch presented the third part of his normal 
flower-calendar for Austro-llungary.— Prof Maley described re- 
searches made along with Dr Donath on the chemistry of bonea 
One chief object was to ascertain whether the substance of lionea 
is a combination of c.slcic phosphate with the lime-furiiishing 
mass, in chemical sense, or whether it is not rather an miimite 
mechanical mixture of the two constituents. They adopt the 
latter view — Pio' Ti)|)ler described two applications of the 
principle of air friction 10 measuring instiume >ls. A suspended 
magnrt has, connected with it below, and m the same plane, a 
veriical plate, moving in a closed case, the vertical section of 
which It nearly fills By inserting cioss walls m the case, the 
motion of magnet and plate may be deadened by air fnciton ; 
and that in proportion as the cross plates are pushed far in or 
not The other application is fur levelling purposes. The 
observer looks through a telescope at a little square mirr< r sus- 
pended by two thread! in a glass case scarcely larger than it. 
The minor moves as if in a viscous liquid. — Prof. Suess pre- 
sented a memoir on the earthquakes of Lower Austria T wo 
Unea of direction are distinguished — Dr, Holetschck discussed 
the path of the first comet of 1871 — Dr Heitzmanii described, 
expenments in which he had fed camivoroua animals with lactic 
acid, and also injected it subcutaneously, the result being arth- 
ritis and osteomalaaa 

June 26 —Dr. Hcitimann read a paper on the life phases of 
protoplasm. 

July 10— M Simony gave the principal results of a large 
theoretical work occupying him, in wh'ch a new molecular theory 
will be developed, requiring only one matter and one principle 
of force — Dr Bohm gave a note on the germination of seeds in 
pure oxygen gas. In such gas, of ordinary denvuy, seeds did not 
get beyond the first stages , but, cunou-ly, if the gas was diluted 
with t of Its volume of hydrogen, or rarified to a pressure of 
150 mm. they germinated as in air— Dr Heiizmaim rtai a 
paper on the development of periosteum, bone, and cartilage, 

July 17 — Dr Bonm presented a note on the influence of car- 
bonic acid on the verdure and growth of plants In an atmo- 
sphere containing only 2 per cent CO, the formation of chloro- 
ph) 11 was retarded , while 20 per cent suppn ssed ii entirely m 
most cases The gas wis al-o found piejndicial, in various 
d^cts *0 the germination of seeds — Dr Sigmund Mayer de- 
scribed some expeilinents on direct eleciricat slimulatiun of the 
heart in mammalia — Vrof Suess gave a paper on the (oiraation 
of mountains in central Europe, and Dr Heilzmann one on m- 
flammation of periosteum, bone, and cartibige, 

GoiriNGFN I 

Royal Society of Sciences, June 14 —M Waiti read a 
note on some lost Mayence Annals — M Benfey presented a 

philological paper on the suflixes an/i, itt, and tanh tAh, in 

Sansent, Latin, and Greek ; also a notice of some Mongolian 
and Cingalese legendary fragments , and sketched the design of 
a treatise on “ eye-sptech,” pantomime, gestures, .and modula- 
tions of the voice, phenomena which he uiges travellers to make 
careful note of, and grammarians to study more than previously, 
as throwing light on the development of speech and languages. 
— M. Quincke described a new method ot observing cmie divi- 
sions in telescopic work. — Dr, Vo'S communicated nialliemaiit^ 
notes on the simple transformation of plane curves, and the 
geometry of surfaces.— Dr von Btunn desenbed certain smooth 
muscular fibres found in the suprarenal bodies, accompanying 
the larger veins, and forming cylmdneal or flat bundles — M. 
Enneper presented a second note on orthogonal surfaces — m'. 
Bjcrlme^ made some historical observations on Diricblct’s pro- 
blem oi a'hall at rest in an agitated, unelastic, infinite liquid, 
and generalised some results previously obtained on the subject 

— M. Klinkerfnes made some remarks on the method of deter- 

mining parallax by radwnti ; the results of this method, for 


Shins, agree pretty closely with observation — M. Lolling con- 
tributed a lengthy memoir on the topography of Athens. From 
local study, and the Greek authors, be seeks to determine the 
positi.in and niture of the Pnvx, the Bema, the cave of Apollo 
in the Acropolis, and the Metroon He is now prosecuting 
these inquiries fuither. 

July s — M Benfey made some remarks on the dual nomina- 
tive “ S-inritarlhid ” occurring in the Rigveda. — Fr Wie-eler 
gave a description of certain valuable specimens of early Grecian 
sculpture and other antiquities obtained m the East — Dr. Rie ke 
discussed Weber’s fundamental law of reciprocal electric action 
in us application to the Unitarian hypothesis, instead of the 
duMistic, which Weber adopted ; and points out some difle- 
rences these hypotheses involve m tlieir results — Dr. Voss read 
a paper on the geometry of Plucker's line forms,— Dr. von 
Brunn communicated a short note on ossification of cartilage. 

Academy of Sciences, Aug ii — M. de Qualrefages, presi- 
dcr», 111 the chair — The following papers were read — A reply 
to M Tacchini’s new objections, by M Faye Ti e autlmr an- 
swered the obscrvacions and objections laiely published by that 
observer, of whom be said that *• the lac's winch he citis are in 
contiadiciKin wiin the theories which he atiribuies to me, 
bui not with those wludi 1 have really published ’’—On the 
Cyanides, by M. Berlhclot. — On the le-soluiion of pre- 
ctpiiaies, by M. Berthtlot. — On the palms of New Caledonia, 
by M Ad Brongmart — On the carpellary theory applied to the 
RanumulacKr, by M Trccul — M the de Beaumont frumshed 
some further desciiplive mat.cr on ti e detailed geological map of 
trance— M A Ledieit read the fifth poiiion ot his paper 
on thermu-dynamics —On ihe movements of the tide on 
the coasts of France, change in the time of high water at 
Havre since the embankment of the beine, by M, L Gaussm — 
On the passage of gases through colloidal vegetable membranes, 
by M A Baithclemy — Note on the methods employed for the 
analysts of the natural phosphates employed m ^riculture, by 
M. C. Mtne 'Ihe author strongly advocated Ihe use of the 
bismuth pruers", which, tic sajs, never admits of a greater 
eiror than 02; per cent — On a cave of the period of the 
leindeer, at Lorict, Hauics-Pryr^iides, by M. F Pielle, 
The author annuunced the discovery beneath a deep layer of 
stalagmiie, which covered reindeer remains, of a qiuii ity of 
prehistoric human relics, and upwards of 500 cubic metres of 
ashes. 'I he human relics include a drawing, on rein-deer horn, 
of a heath-cock — Analytical solution of curve liaces of several 
centres by means of Perronet’s geomeaical proce'S by M Rev ellat 
— On fluorrne, by M Barbier This la the name given to a hydro- 
caibon exhibiting great fluoriscence, and occurring m coal lar 
boiling between 300“ and 340“ — On the action of platinum nnd 
palladium on the hyd ocarlwns, by M. Coquillion —On the 
variations of b.cmoglobin in various di-eases, by M Quiuquaud. 
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THE REPORT OF THE SCIENCE COMMIS- 
SION ON THE OLD UNIVERSITIES 
11 . 

I N relation to the Colleges, the attention of the Com- 
missioners has been principally directed to the 
following points — 1. The Scholarships. 2. The Fellow- 
ships. 3 The Organisation of the Instruction given in 
the Colleges in relation to the Instruction given in the 
Universities. 4. Contributions from the Colleges to a 
fund for University purposes. 

After giving a list of the Scholarships filled up in Ox- 
ford from January to December 1872, it is remarked that 
“ It is evident upon a comparison of the numbers contained 
in this list that the Scholarships offered for Natural 
Science are but a small fraction of the whole number 
The state of the case appears to be that the Colleges do 
not offer Scholarships for Natural Science because they 
fear they would not get good candidates from the schools , 
and the schools do not teach Natural Science because 
they are afraid of injuring the prospects of their pupils 
by diminishing their chances of obtaining, a Scholarship 
It cannot be doubted that the effect upon the schools of 
this unequal distribution of rewards has been, and is, 
very discouraging to scicniific study , and that it has 
exerted a most unfavourable influence upon the number 
of Natural Science students ” 

Without being prepared to concur in this estimate of 
the relative value of the two objects, we are nevertheless 
of opinion that it is of great importance, with the view 
of promoting the study of Natural Science m the first 
grade schools throughout the country, that there should 
be an immediate, and ultimately a large, increase in the 
number of Scholarships offered for this subject by the 
Colleges. 

The part of the'report which deals with the Fellowships 
IS of great importance. 

After quoting from the evidence of the Chancellor of 
the University of Oxford and others, evidence to the 
effect that the present application of the revenues to 
Fellowships IS exceedingly unsatisfactory, the report 
proceeds •— 

“ Whilst giving every weight to the considerations 
urged by Prof. Jowett, and admitting to the fullest extent 
the great stimulus which the higher education has re- 
ceived at Oxford from the system of election to Fellow- 
ships by open competition, we are nevertheless satisfied 
by the evidence laid before us that an unduly large pro- 
portion of the revenues of the Colleges is expended in 
sinecure Fellowships j and we have reason to bebevethat 
this opinion is shared by a large and increasing number 
of the resident members of both Universities. . . . 

“ It IS doubtless advantageous to the country at large, 
as has been urged by some of our witnesses, that young 
men of^ ability, who choose to enter into one of the great 
professions, should be supported, or nearly so, in the 
early years of their professional career, and thereby be 
enabled to apply themselves at once to the higher studies 
of their profession, instead of wasting their energies m 
drudgery of some kind, for the mere purpose of obtaining 
No. aoo— Yoin VIII. 


a temporary livelihood. But this end may be secured by 
means of Fellowships tenable only for a limited period. 
It has been urged that the feeling of security given by 
the system of unlimited tenure greatly enhances the value 
of a Fellowship. No doubt it is a very comfortable thing 
for a young man to feel that, come what may, he is secure 
of an income so long as he chooses to remain single. 
But we can see no adequate reason why he should be 
thus comforted at the expense of the College, when he 
has preferred the more attractive prospect of a profes- 
sional career in the outer world to the work of the 
College. • . . 

“ We are therefore decidedly of opinion that the Fellow- 
ships awarded as prizes are excessive m number if not m 
value, and that the system ought to be remodelled. We 
.ire further of opinion that in any such remodelling a con- 
siderable proportion of the Fellowships should be sup- 
pressed or consolidated for the purposes of contributing 
to the general fund of the University and of endowing, 
within the Colleges and the U niversity, new institutions, 
new offices, in aid of education or research. But it must 
be remembered that, as Prof. Jowett has stated, the pro- 
perty of the Colleges at Oxford, in some instances at least 
1$ greatly increasing, so that quite independently of the 
suppression of Fellowships there will in all probability be 
considerable sums available for these purposes. In any 
case, therefore, we are prepared to admit that a great 
part of the Fellowships ought to be retained as Fellow- 
ships, and the problem that has to be solved is how to 
employ those which are so retained in the most useful 
manner possible 

“ The following are the chief purposes to which, in our 
judgment, the F ellowships should be applied : — 

“ In the first place, a certain but not a very large pro. 
portion of the Fellowships will be always required, as at 
present, for the payment of the persons entrusted with 
the management of the College estates, and with the go- 
vernment and administration of the Colleges themselves. 

“ Secondly, a large number of the Fellowships is at pre- 
sent employed, and probably a still larger number ought 
hereafter to be employed, in connection with the instruc- 
tion given in the Colleges. 

Thirdly, a smaller, but still a considerable number of 
Fellowships ought to be employed as Terminable Prize 
Fellowships. 

“ Fourthly, a certain number of Fellowships ought, as 
we have already said, to be united with Professorships m 
the University; the University professor becoming ex 
officto a Fellow of the College and a member of its 
governing body. 

“ Lastly, It IS, in our opiniOD,'most important that a cer- 
tain number of Fellowships should be appropriated to the 
direct promotion of learning and research in various 
directions. It has been objected to this proposal that the 
Fellowship system, as hitherto administered, has not 
shown any great tendency to encourage original research, 
rilher in the field of learning or in that of Science ; that, 
when an office is created simply and solely with the view 
of giving a man leisure and opportunity for ongmal re- 
search, there is always the appearance, to say the least, 
of creating a sinecure ; and that it is impossible, as Prof. 
Jowett has said, to get a man for money who can make a 
discovery. But, though you cannot get a man for money 
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to make a discovery, you may enable a man who has * 
shown a special capacity for research to exert his powers ; 
and we are of opinion that, unless an effort is made to do 
this, one of the great purposes for which learned bodies, 
such as the Colleges, exist, may run the risk of 
being wholly lost sight of. Scientific discoveries rarely 
bring any direct profit to their authors, nor is it desirable 
that original investigation should be undertaken with a 
view to immediate pecuniary results. ‘ Research,’ as 
Lord Salisbury has observed, is ‘ unremunerative , it is 
highly desirable for the community that it be pursued, 
and, therefore, the community must be content that funds 
should be set aside to be given, without any immediate 
and calculable retuin in work, to those by whom the re- 
search IS to be pursued.’ 

" It may be that properly qualified candidates for such 
scientific offices would not at first be numerous, but we 
believe that eventually a considerable number of Fellow- 
ships might be advantageously devoted to the encourage- 
ment of original research. 

“ We think that such Fellowships as might be expressly 
destined for the advancement of Science and Learning 
should only be conferred on men who by their successful 
labours have already given proof of their earnest desire, 

, and of their ability, to promote knowledge j and we believe 
that appointments, made with a due regard to this prin- 
ciple, would be abundantly justified by results A man 
who has once acquired the habit of original scientific 
work, is very unlikely ever to lose it, excepting through a 
total failure of his health and strength , and even if it 
occasionally happened that a Fellowship awarded on the 
grounds of merit, as shown in original research, should 
only contribute to the comfort of the declining years of an 
eminent man of science, there arc many persons who 
would feel that it could not have been better expended in 
any other way. 

“ We should not wish to attach any educational duties 
properly so called to a F ellowship awarded with a view of 
encouraging original research in Science. But for many 
reasons we should think it desirable that the holder 
such a Fellowship should be expected to give an account, 
from time to time, in the form of public discourses, of 
the most recent researches [in his own department of 
Science.” 

The last section of the Report dealing with the duty of 
the Universities and Colleges with regard to the advance- 
ment of Science is so important that we give tt at length 
“ Research a primary Duty of the Utnverstttes 

“ On no point are the witnesses whom we have exa- 
mined more upited than they are in the expression of the 
feeling that it is a primary duty of the Universities to 
assist in the Advancement of Learning and Science, and 
not to be content with the position of merely educational 
bodies. We entirely concur with the impression thus con- 
veyed to us by the evidence, and we are of opinion that 
the subject is one to whi^ it is impossible to call atten- 
tion too strongly. We think that if the U niversities should 
fail to recognise the duty of promoting original research, 
they would be in danger of ceasing to be centres of intel- 
lectual activity, and a means of advancing Science would 
be lost sight of which, in this country, would not easily 
te supplied in any other way. There is no doubt that at 
the* present time there is 4 very strong feeling in the 


country in favour of the wide diffusion of education, and 
of the improvement of all arrangements and appliances 
which tend to promote it, from the simplest forms of pri- 
mary instruction up to the most advanced teaching that 
can be given in an University. But there is some reason 
to believe that the preservation and increase of knowledge 
arc objects which are not as generally appreciated by the 
public, and of which the importance is not so widely felt 
as It should be. On this point wc would direct especial 
attention to the remarks of Sir Benjamin Brodie ; ‘ For 
education we construct an elaborate and costly machinery, 
and are willing, for this end, to make sacrifices but, on 
the other hand, the far more difficult task of extending 
knowledge is left to the care of individuals, to be accom- 
plished as It may , and yet it is this alone which renders 
education itself possible. I really am inclined to think that 
in former days a more real and earnest desire must have 
existed to preserve knowledge as a valuable national com- 
modity for Its own sake than exists now , and the reason 
that I say this is, that we have existing m the Universities 
of Oxford and Cambridge records of anothei condition 
of things with regard to knowledge than that which 
exists at present. In the first place we have extensive 
libraries which could only have been founded and pre- 
served for the sake of the preservation of knowledge 
Itself, and in the next place the collegiate foundations in 
the Univeisitics were originally and fundamentally, 
although not absolutely and entirely, destined for 
the same objects, . , . This object is certa iilj not 
less important in modern than in ancient society. I 
presume that in the middle ages knowledge would 
altogether have perished if it had not been for such 
foundations, and it appears that now from other causes 
the pursuit of knowledge .ind of general scientific inves- 
tigation IS subject to very real dangers, though of another 
kind to those which then prev.nled, and which make it 
very desirable for us to preserve any institutions through 
which scientific discovery and the investigation of truth 
may be promoted. . The dangers to which I refer are 
dangers which arise partly even from the growing percep- 
tion of the practical importance of knowledge, which 
causes a very great draught indeed to be made upon the 
scientific intelligence of the country In the first pl.ace, 
almost every scientific man is caught up instantly for 
educational purposes, for the object of teaching alone ; 
and, in the next place, a very great draught indeed is 
made upon Science for economical purposes ; I mean for 
purposes connected with practical life. In sanitary 
matters we have numerous examples of the vast amount 
of work done by scientific men for public and practical 
objects. So that the supply of scientific men 1 $ not equal 
to the demand for those objects alone. Manufactures 
offer another great field of scientific employment, and it is 
to [be observed that these are the only ways through 
which an income can be obtained, the pursuit of scientific 
truth being an absolutely unremunei ative occupation.’ 

“We believe that the dangers referred to in these 
remarks are real ; and their existence induces us to lay 
down, as emphatically as possible, the position that the 
promotion of original work in Science should be regarded 
as one of the main functions of the Universities, and 
should be specially incumbent upon the holders of those 
fellowships which, as we have already recommended, 
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should be awarded with a view to encouraging original 
research. As regards the professors, we ha.ve alieady 
insisted on the importance of so arranging their dupes as 
to give thenn abundant leisure, and, what is no less indis- 
pensable, abundant opportunities for original investiga- 
tion, by providing the external appliances necessary for it. 
We think that the great national interests connected with 
the advancement of Science form one, although only one, 
of the grounds upon which the endowment of professorial 
offices is defensible, and regard it as a great advantage 
that an opportunity is afforded by the peculiar circum- 
stances of the Universities of giving encouragement and 
maintenance to a class of persons who are competent to 
advance Science, and who are willing to make Us ad- 
vancement the principal business of their lives. 

“ We have already stated, but we would repeat it here, 
that wc would on no account have offices founded 
within the Universities without special duties attached to 
them. It is an absolute advantage, if not in all, at least 
in many cases, to a man who is engaged in sonic abstract 
part of Science, to be compelled to produce, in the form 
of public discourses, the results of his labours ; and it can 
be no disadvantage to him, under any circumstances, to 
be obliged to devote some moderate part of his time to 
showing, if It were only by the example of his own work, 
to younger men, how scientific studies should be carried 
on with the view of promoting human knowledge We 
believe that in all ordinary cases a certain amount of 
educational work is of advantage to the scientific worker, 
and we also believe that for the promotion of the highest 
scientific education it is very desirable to bring the 
original worker into direct personal contact with the 
student. 

“ Wc have also already spoken of the propriety of 
awarding Fellowships in certain instances, not, as at 
present, by an examination test, but for services rendered 
to Science m Original Research. Although wc should 
wish, as wc have already said, to see this done from 
time to time (as it has already been done at Cambridge) 
in the case of persons who have already made themselves 
eminent in Science, and whose accepting the Fellowship 
IS rather to confer an honour upon the office than to 
receive one from it, we also think that a wider applic.ation 
should be given to this principle , and, that whenever a 
Fellowship in Natural Science IS offered for competition 
among the 'younger Graduates of the University, such 
evidence as any candidate can offer of his aptitude to 
become an useful worker in Science, should always be 
taken into account in the award. Nothing, we beheve, 
would tend to give the students at the Universities so just 
an idea of what Science is, or of what the objects are 
which those who pursue it should have in view, as the 
adoption of the principle by the Universities and the 
Colleges, that the highest honours and rewards in Natural 
Science are to be conferred upon men who can offer some 
evidence that their names are likely afterwards to find a 
place on the list of those who have added to human 
knowledge. 

“ The proposals to which we attach the njost import- 
ance with a view to the encouragement of Original 
Research at the Universities are the two to which we 
have just referred: (i) the estabhshment of a complete 
Scientific Professonate ; (a) the appropriation, itfiiUr 


certain copdipons, of Fellowships to the maintenance of 
! person^ engage4 m Qnginal Research. But, m addition 
to these mam proposals, qther suggestions are contained 
in the evidence before us, to which we would call especial 
attention : (i) that Laboratories should be founded ex- 
pressly intended for Research, and for the Training of 
Advanced Students in the methods of research , (2) that 
Scientific Museums and Collections should be maintained 
to an extent beyond what is required for purely edu- 
cational purposes , (3) that a Doctorafe ip Science should 
be instituted. 

“ Proposed Laboratories for Research 

“ It is one of the disadvantages of an University course 
that a young man, up to the time of taking his degree, 
IS straining every nerve in order to master a certain 
amount of knowledge in which he has to pass an exami- 
nation ; and however improving this process may be to 
him in certain respects, the impression is widely enter- 
tained that It IS not caculated to develope the originality 
of his mind, or those peculiar qualities which fit a man 
to become a discoverer m Science As it is indispensably 
necessary that the student should be well grounded in his 
work, and should have a thorough comprehension of the 
methods and principles of his branch of Science, before 
lie attempts to add to it, it is not easy to see how this 
disadvantage could be remedied during his undergra- 
duate course ; but as soon as his examinations are passed. 
It 18 surely time that he should be led to regard his studies 
fiom another point of view, and to give them a different 
direchon. He should then be placed m a laboratory 
devoted to original research, and under the immediate 
care of persons who are principally engaged in work of 
that nature. 

“ On this point we would again refer to the evidence of 
Sir Benjamin Brodie . ‘ I should like (speaking of my 
own department and departments which are cognate with 
It, and I have no doubt that the same remark would also 
apply to Physiology and to other subjects) to see those 
professors have under their control laboratories suited 
for scientific research and investigation, in which they 
should take a certain limited number of students who 
Mould work, partly as their pupils and partly as their 
assistants, for those ends. And I should myself 
say that this is an educational function of the most 
important character possible, because you would here 
really carry scientific educ.ation to its end. If you 
do not do this you stop short of the most important 
part of all in scientific education. Now the real per- 
fection of Science is shown only in scientific inquiry— 
the perfection of Science not only in its general results, 
but the perfection of Science as an instrument for educa- 
tion ; and if you leave out in the University system any 
provision for scientific research, you are leaving out the 
most important feature of the subject Those pupils 
would be persons who would ultimately pursue the science 
as their main business m life, and become m their turn 
the teachers and the professors of the subject. I am not 
giving a mere chimera or dream, but this is already, 
though not exactly in the way that I am suggesting, 
carried out to a great extent m Gennany ' 

“ No lets important, as giving one view of this question, 
it the evidence which we have received from Dr. ftank- 
lan d y who ffftyffj, * In my opnuoti the cnu$c of thAS flwV 
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progress of original research (m England) depends, in the 
first place, upon the want of suitable buildings for con- 
ducting the necessary experiments connected with re- 
search ; secondly upon the want of funds to defray the 
expenses of those inquiries, these expenses being some- 
times very considerable ; but, thirdly and chiefly, 1 
believe that the cause lies in the entire non-recognition 
of original research by any of our Universities Even 
the University of London, which has been foremost in 
advancing instruction in experimental Science, gives its 
highest degree in Science without requiring any proof that 
the candidate possesses the faculty of original research, or 
is competent to extend the boundaries of the science m 
which he graduates. I consider that this circumstance is 
the one which chiefly affects the progress of research m 
this country, because if we inquire into the ongin of those 
numerous Memoirs upon original investigations that 
come from Germany, we find that a considerable propor- 
tion of them are investigations made by men who are 
going m for their Science degrees, and who are compelled, 
in the first instance, to make those investigations, and 
■ they attain by that means the faculty and liking for 
original research, and frequently follow it out after- 
wards : so that a considerable proportion of the papers 
themselves are contributed in the first place by those 
men going in for degrees, and a considerable propor- 
tion of the remainder are obtained, 1 believe, through 
the influence of this previous training m research 
upon the men who have taken the degrees Further, the 
entire ignonng of research in the giving of degrees in this 
country diverts also, or has a tendency to divert, the at- 
tention of the professors and teachers m this country from 
original research They have not to take it into their 
consideration m the training of their students ; they have 
not to devise, as is the case in Germany, suitable subjects 
for research to be pursued by their students , and thus 
their attention is, as it were, taken away entirely from this 
highest field of Science And, indeed, if they themselves 
devote some of their time to original research, it almost 
appears to them to be a neglect of their class duties- 
because their class duties do not require it Their stu, 
dents are to be trained for subjects which are foreign to 
original research , they are to be trained chiefly in sub- 
jects that are to be taught by lectures, and by what 1 should 
call "descriptive,” as distinguished from “experimental” or 
“practical” teaching ; and, consequently, I think that m 
both ways— both by not bringing students into contact 
with original experimental work, and by diverting the 
attention of the teachers and professors in this country 
from such work, great damage is done to the progress of 
investigation m Great Britain by the attitude of our 
Universities.' 

“ Sir William Thomson has gone even further, and has 
expressed an opinion that the systems of examination in 
the Universities, as at present arranged, so far from doing 
anything to encourage the spirit of scientific research, 
have an exactly opposite tendency. ‘ That, to some de- 
gree, competitive examinations produce an elementary 
smattering of Science I have no doubt whatever, but I 
cannot see that they produce much beneficial influence ; 
and in the higher parts especially, they have, I fear, a very 
fatally mjanous tendency in qhstructing the progress of 
Science.' 


“ The kind of assistance which we should desire to see 
given in the English Universities to young men who have 
completed their university course, and who propose to 
adopt a scientific career, has been from time to time 
afforded at various institutions in the United Kingdom, 
among which we may particularly mention the Laboratory 
of the University of Glasgow, under the direction of 
Sir W. Thomson. The plan has been adopted in some 
of the German Universities, and even in the great Poly- 
technic Schools of that country. In France it has re- 
cently been organised on a most complete and extensive 
scale. The 6cole Pratique des Hautes iLtudcs is a 
Government Institution of which the object is to encourage 
youngmentodevotethcmselvesto scientific research, and to 
givethemopportumtics of learning Us methods The course 
pursued by this institution is to take young men who have 
completed their preliminary scientific studies, and, allow- 
ing them an annual stipend to defray the expenses of 
their maintenance, to place them under the care of com- 
petent professors, who give them assistance and advice m 
their first researches, and to whom they afterwards be- 
come useful This plan appears to us so excellent m 
Itself, and at the same time so academic m its general 
character, that we desire to recommend it for adoption at 
Oxford and Cambridge. To insure due attention to both 
classes of students, it would be proper that the labora- 
tories intended for training m the methods of research 
should be distinct from those in which more elementary 
instruction is given 

“ We are also of opinion that arrangements should be 
made in some of the public buildings of the Universities, 
for giving opportunities to members of the Universities, 
no longer tn statu pupillan, of prosecuting researches ; 
although we should regard it of primary importance that 
these arrangements should be such as not to interfere 
with the tc.iching duties, or with the scientific work, of 
the professors. We agree with Dr. Frankland that one 
‘ cause of the slow progress of original research ’ in Eng- 
land IS ‘ the want of suitable buildings for conducting the 
necessary experiments connected with research and we 
think that the Universities might, with great propriety, 
supply this want, so far as their own members are con- 
cerned. We also think that collections of apparatus 
should be formed, which would be available for the use of 
such independent workers in Science. There are some 
obvicus difficulties involved in this plan, which has been 
Strongly recommended by some of our witnesses, but 
which, so far as we are aware, has not been anywhere 
practically tried. We should, however, look with confi- 
dence to such a body as the proposed ‘ University Coun- 
cil of Science ’ to frame suitable regulations as to the 
fitness of the persons admitted to the privilege of working 
in an University laboratory, and as to the securities to be 
taken for proper care in the use of valuable instruments. 
We are disposed to think that, under the special circum- 
stances of the Universities, they would do more to pro- 
mote original work by offering facilities of the kind which 
we have described than by making grants of money simi- 
lar to those which are made in aid of special researches 
by the Government Grant Committee of the Royal Society. 
The plan would have the collateral advantage of render- 
ing residence at the Universities attractive to scientific 
men. 
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Proposed Special Scientific Collections 

“Although wc think it desirable that Scientific Museums 
and Collections should be maintained m the Universities | 
to an extent which would render them available for | 
original research, as well as for the purposes of education, 
we do not attach the same importance to this point as to 
the preceding, because museums and collections have 
been formed and will be formed in other places than in 
Universities, whereas laboratories adapted for the instruc- 
tion of students in the methods of scientific investigation 
arc not likely to be founded except m connection with 
educational institutions , and although it is a disad- 
vantage to a scientific man not to have all the collections 
that he desires immediately at his hand, yet, considering 
the proximity of the Universities to London, it cannot be 
said that this disadvantage amounts to more than an in- 
convenience. 

“ We also arc of opinion that it is very desirable that 
such more extensive collections as may be formed in the 
Universities should, as far as possible, be kept separate 
from the more limited collections intended for educa- 
tional purposes A Museum may be very easily made 
too large for these purposes, and instead of giving the 
Student clearer ideas, may serve to confuse him. 

Proposed Doctot ate in Science 

“ We have already referred to the possibility of institut- 
ing Higher Degrees, to be conferred upon students, not 
m accordance with the results of an examination, but 
upon their giving proof of capacity for original research 
The evidence of Dr Franklaiid and of Sir Willum 
Thomson, which we have already quoted, and to which 
we might add that of the late Prof Rankine, appears to 
us conclusive upon the point that there is a real danger 
in the examination system , and in our opinion this 
danger might be guarded against by Instituting a higher 
degree m Science, the obtaining of which should be ic- 
garded as a great honour, and which should not be 
awarded except with reference to original work. The 
plan of requiring from a candidate forjthe Doctorate m 
Science a dissertation embodying an account of some 
original research of his own is strongly approved by 
such competent witnesses as Dr. Siemens, Dr. Carpenter, 
and Prof Frankland. This plan has been adopted in 
several of the German Universities, and has now become 
the established rule in France.” 


METEOROLOGICAL CONFERENCE AT LEIP- 
SIG DURING AUGUST 1872* 

O F the Congresses which have recently been held, 
none were more urgently called for than an Inter- 
national Congress of Meteorologists. Doubtless even 
under the diverse systems of observation which have been 
in use at national observatories and among meteorolo- 
gists of different countries, large and valuable contribu- 
tions have been made to Climatology and other depart- 
ments of Meteorology. We need only refer to the various 
charts which have been published, showing the geogra- 
phical distribution of atmospheric and oceanic tempera- 

• Report of the Hioccrdiiig* of the Meteorolosicel Vonference at Lrip- 
IIK Prototolr and Aupenditri iraiolateri tram the (llhual Report. 
Appendix to Vol v» ot the “ 2ejtbchnft fOr Metoorologie ” Publisbed by 
th« MUhpnty of Ui« Moteorologicid CoBuiut(eo» JUondga, 2873. 


ture, of atmospheric pressure, of humidity, of prevailing 
winds, and of rainfall, and to the enormous amount of 
materials now being amassed, illustrative of the nature 
and course of storms, to show the important results which 
have been obtained. It must, however, be confessed that, 
as respects nearly the whole of this information, it can be 
regarded as valuable only m the sense of its being suffi- 
ciently approximate so as to meet the requirements of 
some of the more pressing practical questions of the 
science, and not because it is precise. 

It IS when we attempt inquiries into such questions as 
the diurnal and annual march of the different meteorolo- 
gical elements, and the relations of these elements inter 
se, and of weather on a large scale, that the general 
unsatisfactonness of the systems by which observations 
are made m different countries comes to be forcibly felt, 
owing to their want of precision and uniformity The 
want of uniformity is most conspicuous as respects tem- 
perature, humidity, and wind— or just those fundamental 
facts which must be scientifically observed and discussed 
before we can hope to solve the problem of weather 
changes. 

In order to bring about a greater uniformity of proce- 
dure in different countries, it was proposed to hold a 
Meteorological Congicss at Vienna in 1874. In June 
last, Bruhns of Leipsig, Wild of St. Petersburg, and 
Jelinek of Vienna, issued an invitation to meteorologists to 
attend a preliminary conference to be held at Leipsig in 
August, for the purpose of preparing the programme for 
the Vienna Congress, to instigate preparatory experiment! 
on some of the more important questions, and thereby 
render it possible for the Congress to arrive at immediate 
conclusions on many points The Conference was thus 
only consultative. Accompanying the invitation were a 
series of twenty-six questions, which it was proposed to 
submit to the consideration of the Conference. 

Upwards of fifty persons attended the meetings of the 
Conference, which lasted three days. The opinions of 
the different speakers on the points raised by the 26 
questions are detailed in the pamphlet before us, which 
contains also the written opinions of 14 meteorologists 
who were unable to be present, including the well-known 
names of Dove, Ribenson, Mohn, Muhry, and Wolf, as 
well as the results of the deliberations of the French 
meteorologists at Bordeaux in September. The subjects 
treated of may be conveniently classed under the heads 
of instruments, their position, the methods of discussmg, 
publishing, and utilising the observations. 

Barometers , — To those who have attempted to discuss 
weather, it is well known tJiat nothing exact or satisfac- 
tory need be looked for in the result, unless observations 
from numerous barometers well distributed be available. 
It IS thus desirable that barometers be procurable at a 
moderate price for stations of the second order. Are 
Board of Trade barometers — barometers fitted with a 
float — or aneroids, suited for such stations ; or is there 
any other cheap form of barometer that would serve the 
purpoie? After a lengthened discussion it was referred 
to Dr. Hann of Vienna to prepare a report for the Vienna 
Congress. The most diverse opinions were expressed 
regarding the aneroid, arising probably from the experi- 
ence of the different writers and speakers— some aneroids 
going well for years with no permanent alterations occur- 
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riri|f Iti their tndifckHBHS ; loitte going tirell fio long as tl 
small range Of pressure ii recorded, but undergoing altera- 
tions af^er every great barometrical depression ; some 
constantly altering In one direction, others in cither direc- 
tion, &c., Slhce, nowevet, it ciH be safely affirmed of no 
anetoid, how good soever it may have proved itself to 
have been, that it will continue to indicate correctly for 
even a brief time to come, the Conference came to the 
sound conclusion that the aneroid should not be used 
instead of the mercurial barometer, but only as an inter- 
polation Instrument, to fill up blank when the mercurial 
barolhelelr is out of order, or when it cannot be observed 
on bbard ships in rough weather 
Maximum and Minimum Thermometets. — Ruther- 
ford’s ihlnimiim spirit thermometer was regarded as 
satisfactory On it being pointed out by several mem- 
bers that this thermometer is liable to go out of order by 
the spirit evaporating and condensing m the upper end of 
the tube, Ebcrmcyer, of Aschaffenburg, stated that this 
objection could be removed if the tube were at its en- 
trance into the bulb inserted nearly up to the inner side 
of the bulb. We commend this suggestion to opticians ; 
for if Ebermeyer’s experience be confirmed, a source of 
seriotls and not infrequent error will be temoved On 
the father hand the performance of no maximum thermo- 
meter was considered to be so satisfactory that a uniform 
conilhlction could be generally recommended , and the 
opinidn was expressed thdt It was very desirable that a 
trustworthy maximunt thetmometer was devised, not 
liable for Instance to have the mercury disturbed during 
high winds like Negretti and J'ambra’s, or the index por- 
tioh gfa blit of order as Rutherford’s or Phillip’s 
Instruments for Radiation— \hx Symons, who has 
paid much attention to this question, has been requested 
to give <l teport to next Congress on the modes of obser- 
vation adopted in England for radiation Hut it must 
be confessed that the methods of observation In this im- 
portant inquiry are still in U very primitive state Mr 
Salt Well pointed out that at present the results obtained 
with different instruments were not comparable with each 
other, and one hardly knew with the instruments now in 
use What was teally observed 
Hygrometers — Since the dry and wet bulb hygro- 
mfatbr IS not trustworthy at low temperatures .and in cases 
of eitreme dryness, and the hair hygrometer fails also at 
this dew Jjoihts, and since there Is no hygrometer yet de- 
vised, at least for tegulat observations at stations, which 
gives approximately exact results as tb moisture in all 
Casfas, It was recommended to make further experiments I 
and cbllect the experience of meteorologists on the sub- 
ject Ftbm the favourable opihiOiis expressed by Wild 
stud others of the action of the hair hygrometer, further 
experiments with this instrument are very desirable, so 
that it blight be made available for more accurate ob- 
seri'atidbs oh tbe hygrometry of the air at temperatures 
beldw the ffeezing-poiht than the dry-and-wet hygrometer 
admits of. Anothfer desideratum is ah extensive series of 
exjiehmfehts With Reghault’s Hygrometer m conjunction 
With iHfe dry-and-wet blllb hygrometer In dry hot climates 
such ds N.W. Ihdld, for the purpose of ascertaining how 
far the rfeadlhgs df the dry-abd-Wet bulbs can be used as 
daU (i-obt Which the tluw-i>dirit blUji betdbie known ; and 
dd^Hihlllibg the t«tiUiiiltB ^tftfdr theebriecdob ahd bom- 


pletion of the present hygrometric tables, particularly at 
points below freezing, and at high temperatures combined 
with great dryness 

Wind. — Curiously enough, the question of proper in- 
struments for measuring the velocity and force of the 
winds does not seem to have been under discussion, even 
though It iS one of the most important and pressing ques- 
tions of the science. Anemometers, both for velocity and 
pressure, ate indispensable to properly equipped observa- 
tories. Now It cannot yet be said that the anemometers 
for velocity give quite correct indications that they are 
comparable, inter se, and that wc have a practicable 
means of ascertaining their errors from time to time. 

Equally remaikablc was the omission in the discus- 
sions, to consider what are the required conditions which 
anemometncal stations ought to fulfil, so that the instru- 
ment shall indicate the true movement of the atr over 
the region where it is placed , or, if this cannot be ac- 
complished, what observations should be instituted in 
order to ascertain how far the direction of the wind is 
deflected by the physical configuration of the surface, 
and Its force diminished (or in rare cases accelerated) as 
compared with the general movement of the air over the 
place. 

Pressure anemometers at a moderate cost are a great 
desideratum. Little satisfactory is known of the relation 
of pressure to velocity 

Ram , — The Committee proposed that a report of all 
the experience regarding the position, size, height above 
ground, and time of reading the rain gauge which has 
been yet gained should be prepared for the Vienna Con- 
gress. For the preparation of such a report the great 
storehouse of facts at hand are those collected by Mr. 
Symons in the successive parts of his “ British Rainfall ” 
and “ Meteorological Magazine,” which the members of 
the Congress would do well to consult. 

Evaponuter — The present state of the evapometer is 
one of the least satisfactory of all the meteorological 
instruments Considering the importance of the drying 
property of the atr in relation to meteorology getierally, 
but especially as one of the most important constituents 
of climate, it is to be hoped that some method will be 
devised by which results, at least roughly comparable to 
begin with, may be obtained 

The difficult, but vital question of the poSitidn of llie 
thermometer does not seem to have been faefed by the 
conference It is earnestly hoped that the Vienna Con- 
gress will not shirk this question, but will seriously dis- 
cuss it and arrive at some decision, or suggest sonle steps 
to be taken, that will ultimately lead to the degree of 
uniformity which is so imperatively called for. Till this 
be secured, the expensive systems of horary or contin- 
uous registration of temperature carried on at the great 
observatories of this and other countries, cannot supply the 
data for the determination of temperature “constants,” see- 
ing that they are incomparable with each other, as well as 
with the observations made at those numerous sutions of 
the secondary order to which wc must look for the work- 
ing out of the great national question of local climates m 
their bearing on the health, productions, and commerce 
[ of the country. The question would be of comparatively 
letisy soliitioil tvete it {lossible, in the interests of cdsmical 
inquiries, to ignore the past But it it Uiential id l^e 
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case of the older observatories to adhere to the same 
system of observing hitherto in use ; until at least four or 
five years’ observations have been made simultaneously 
with a second set of instruments placed in uniformity 
with those of other observatories. 

The question of the practicability and utility of 
Weather and Storm Signals in Europe was considered, 
and It was remitted to Messrs. Buys Ballot, Scott, and 
Neumeycr, to collect the opinions of meteorologists on 
this important question, and draw up a report for the 
Vienna Congress. As it is understood that the committee 
have collected a good deal of information. Some valuable 
results ntay be expected. 

In the “ Sequel to the Suggestions,” Dr Buys Ballot 
has suggested for the consideration of the Congress, the 
establishment, by societies, of stations in regions which 
are at present a blank The Smithsonian Institution, 
the Dutch Meteorological Institute, and, in our country, 
the Scottish Meteorological Society hive, *ith the means 
at their disposal, done a good deal in this direction, with 
results whicli have aided much in the furtherance of 
the science But to fill up the enormous blanks which 
still disgrace British America, South America, most of 
Africa, and the Pacific, some concerted action on the Jiart 
of meteorologists is indispensable. In connection with 
this proposed development, reference may be made to 
the scheme m contemplation by the Chinese Govern- 
ment, in carrying out which Mr. Campbell has been 
sent to this country to request advice from scientific 
authorities as to the general organisation of the stations, 
and to procure the necessary instruments, registers, &.c 
Towards the carrying out of this plan, the Congress will 
doubtless give Mr. Campbell very hearty support. 


THE TYPHOID EPIDEMIC IN LONDON 

T he recent outbreak of enteric fever in the West End 
of London presents many points Of remarkable in- 
terest and teachfcs miny Useful IfcSsons. "typhoid. Enteric, 
or Pythogehic feveh, although a disease iibout which all 
our accurate knowledge is quite recent, is a fever about 
the causes of which we really know a great deal, but 
which, for all that, seems to appekr from time to time in 
the places where it might be least expfected. 

About the nature Of the poisbh wHick produces it we 
know as yet but little ; we know that its habitat is in the 
refuse matters excreted from human intestines ; we know 
that it IS, Under certain arcumsiances, developed in such 
excretal matters during their decompositiori, bUt it is yet 
a moot point whether it is from time to time produced de 
novo uhder suitable conditions, or wkethfer it is always 
necessary that some of the poison, nowever small a 
quantity, be introduced from witiiout to cause such de. 
composing matters to become infectious. We are accus- 
tom^ tb regand this ds the least specific of the diseases 
of its kind, but each outbreak which iS traced to its source 
gives a rude shock to such ideas. The “ filth-horn ” fever 
I>ar excellence, it ought not, one would Ithink, to need 
to wait to be introduced to the country places Where, year 
after year for centuries, the ShatlOUr wells, lh>m which 
drinking water is obtained are^ in effect, the drains of 
the premises ) er th the towb hetlies) la waicli the ont^ 


ventilator to the sewer is the Waste ^ipe Which open* 
directly over the surface of the water m the cistern ; but 
yet such IS the case so universally, that When we cannot 
find out how the poison has been introduced, we should 
acknowledge our inability to do so, arid not cut the knot 
by saying that it has originated on the spot, a conclusion 
for which, in the present state of Our knowledge, we have 
no real proof whatever The number of instances m 
which epidemics have been traced to sirigle imported 
c.'ises is now so great that, although it does hot actually 
prove that such is always the case, still it should make 
us hesitate before declaring that the diseUse has broken 
out without direct importation m any given place 

The facts relating to the epidemic which still engages 
general attention m England, are, iri order of sequence, 
and independently of any theory at all, as follows — 

The disease was noticed to be prevalent, in the middle 
and latter part of July, in certain houses in the parish of 
Marylcbone, and notably m houses inhabited byriiedical 
men, houses where every possible precaution was believed 
to have been taken • it was observed by Dr Murchison 
that an undue proportion of the persons attacked obtained 
their milk from a particular dairy, and on further investi- 
gation the conviction grew upon him that this milk was, 
somehow or other, contaminated with typhoid poison, and 
was spreading the disease A difficulty rirose, inasmuch 
as the locality in which the fever cases were was only a 
small part of the district supplied with milk from the sus- 
pected dairy j but Mr. Radcliffe, on examining the mode 
of distribution of the milk, showed that on the hypothesis 
that the milk from one of the several farms was contami- 
nated before coming to the dairy, a localised outbreak or 
several localised outbreaks of fever must have been the 
result ; so that any suspicion which may have ekisted as 
to the cause being possibly to be found m the ptecinctS 
of the dairy in London, vanished at once. 

On the other hand it was found thal the owner of one 
of the dairy-farms had died on June S , that he had been 
out of sorts since early in May, and sufficiently so for his 
two medical men to consult with a third on the subject j 
that the medical meh all suspected that he had ehtertc 
fever ; that this suspicldn became stronger when the 
patient passed a large quantity of blood and putrid 
matter on June i, which blood’, &c., was ordered to be 
buried away from the housb, ds being most probably 
infectious , that the patient became considerably bfclter 
towards the end of the first week of June, but that he 
died suddenly on Jdfife 8 while getting out of bed, hd 
medical man being present ; and finally that the medical 
attendant not being sure of the diagnosis of enteric fever, 
and considering that, anyhow, the man had got over it, 
certified that he died frOhi heart disease, ds he Had for 
years been suffering frdm the effects of a “fatty heart 
nevertheless he took the precaution to have fhe body 
buried as Speedily as possible, thiiiking that it might be 
infectious, 

Takttig all the facts together, these two series of events 
present at ariy tate a most remarkable colncidehce ; rind 
when aril find that efiteric fever is and has for sdtne 
months been prevalent in ihe villages near the farm and 
m daily communicadon with it, and that a son of the 
farmer hM Since had the diseases the conclniioa Is Irre- 
sisdMk dim the ferriikt aiett W ehterie ftthtj attd that 
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lutd it at a time most singularly adapted to account for 
the outbreak in London, 

The description of the farm-yard itself has been given 
elsewhere, suffice it to say that the well really drained 
the premises, and there is little doubt but that the poison 
got into the water, which was so bad that it had long been 
condemned as unfit to drink. 

Hitherto epidemics of typhoid spre<id by means of milk 
have been attributed to the admixture of water as an adul- 
teration with It ; in this case no such suspicion arises, the 
milk was exceptionally rich, and was daily tested with 
sufficient accuracy to show adulteration with any but a 
small amount of water , but the water from the well was 
conveyed to the dairy pump by a pipe, and was used for j 
washing the dairy utensils, so that it is easy to account 
for the presence of a small amount in some of the 
“ churns,” an amount, however, enough in so favourable 
a pabulum as milk to infect a very Urge quantity of it. 

The lesson to be drawn is that all dairy-farms must be 
subject to regular sanitary supervision, especially as to 
their water supply, that such details of arrangement With 
regard to the cleansing of the vessels as may seem to offer 
least chance of the possibility of mischief should be 
adopted, and that the presence of infectious disease 
among the employls should be noted at once, and the 
proper precautions, which are now well known, taken, 

W. H. CORFIELD 


DOLMEN-MOUNDS v. FREE-STANDING AND 
TRIPOD CROMLECHS 

M r. W COPELAND BORLASE, the talented author 
of " Nffinia Cornubice,” m his communication to 
Nature (voI vm. p 202), calls attention to the struc- 
ture of Lanyon Quoit as an undeniable example of a 
British tripod cromlech or free-standing dolmen, by way 
of ” protest against the dictum of Mr, Lukis being ex- 
tended to our British examples, before a careful scrutiny 
has been made of every monument of the land, from one 
corner of our isles to the other ” 

To my friend Mr. Borlase I owe my personal acquaint- 
ance with the numerous non-histonc rude stone monu- 
ments in the Lard’s End district ; and, as he is a hfe-long 
resident in the immediate vicinity of these interesting 
relics, to which I am a mere casual visitor, it is with 
feelings of great delicacy and diffidence that I now ven- 
ture to place in a somewhat different aspect the state- 
ments and conclusions which he would wish your readers 
to adopt. 

It were strange if Mr. Borlase did not turn out the best 
authority on early Cornish remains, for within six or 
seven miles of his residence at Castle Homeck (itself the 
Site of an ancient Cornu-British encampment) there are 
sit least twice as many dolmens as in all the rest of Eng- 
land ; and though there may be perhaps as many in 
Anglesea, and twice as many in Wales, still West Com- I 
wall has an advantage over both these districts, viz., that ! 
in Wales and Anglesea, the country of the Silures, there 
are no circles but only dolmens ; in Cornwall, as m the 
Isle of Man, there are both circles and dolmens, the re- 
sult, as Fergusson tells us, of an Ibero-Aquitanian admix- 
ture with Celtic and other (Scandinavian ,>) blood in the 
inhabitants. {Vide “ Rude Stone Monuments,” p. 163,) 
Inheriting the tastes and following in the footsteps of 
bis great-grandfather of antiquarian renown, Mr Borlase 
has made great use of his opportunities, and is continu- 
ally adding to, or accumulating store of facts with re- 
gard to the ancient history of our country. On the other 
hand, most antiquaiians will probably agree with me in 


maintaining that the Lukis family may be reckoned some 
of the best, if not the very best authorities, on the cham- 
bered barrows of France and the Channel Islands. 
Enormous numbers of these structures have been scien- 
tifically examined and exhaustively described by the 
Messrs. Lukis and the Rev W. Lulas, in company with 
Sir Henry Dryden, is now employed in drawing to scale 
plans and elevations of the Isle of Man remains, and 
thereby carrying out his share of that scrutiny which Mr. 
Borlase anxiously demands in bis letter. 

When such authorities disagree, it would seem almost 
impertinent to interfere ; but knowing my fnend Mr W. 
Lukis to be busily engaged m the Isle of Man, and too 
far off to personally examine the monument in dispute, 
whilst I was within a three hours’ journey of the structure 
I determined to see the cromlech myself, and having 
done so, cannot allow Mr. Borlase’s letter to remain un- 
challenged. 

In taking up the cudgels for Mr Fergusson, Mr Bor- 
lase must not be looked upon as an implicit follower of 
that author, whose work he characterises as “ 
itadle,’’* although, with him he is convinced “that the 
barrows and the cromlechs (if not the circles tool were 
the sepulchres of the dwellers in the hut circles and the 
earthworks , and that these latter were the residences of 
the Romanised Britons in the earlier centuries of the 
Christian era ,” for before the appearance of “ Rude Stone 
Monuments,” he struck out for himself the formation of 
“a small class or species of dolmen,” viz the tripod 
cromlech, or dolmen proper (see “Nsenia Comubia:,” 
p. 14, et seg), “where, as Col. Forbes Leslie remarks, 
‘the vertical supporters of the tabular stone arc co- 
lumnar,’ and cannot be said to enclose a space,” 

Before proceeding, it may be as well to remark what 
Mr. Borlase ignores, viz that (as may be seen from the 
title to his paper) the criticism of Mr. Lukis (deserved, if 
severe) of “Rude Stone Monuments," was based upon the 
application of the '‘'Free-standing" theory, by the author, 
to the monuments of France, where bo proved it was in- 
applicable. He said nothing at Somerset House about 
English monuments, although 1 believe it is his intention 
to say something about them on a future occasion. Mr. 
Borlase severely attacks Mr Lukis, as though, m remov- 
ing the French monuments from the supposed “free- 
standing class, he condemned all persons who held their 
own views on British ones. Mr Lukis’ views are not 
hypotheses.” He simply declares that the plans of 
French monuments which he produced before the Society 
of Antiquaries m London teach the proposition he laid 
down, and that it is the duty of those who are unac- 
quainted with these examples to verify or disprove his 
statements and desenptions by visiting and inspecting 
them, and not to try and write nim down when they have 
a very imperfect knowledge of them, or none at all 
Previous to taking stock of Mr. Borlase’s weighty evi- 
dence in support of Lanyon Quoit as originally a dolmen 
proper, tea. tripod cromlech, it should be noted what 
Fergusson states in respect to the West of England 
dolmens In “ Rude Stone Monuments," p. 163, he says . 

Even a cursory examination of these west Coast dol- 
mens would, I think, be sufficient to prove to any one that 
the theory that all were ortpnally covered with earthen 
mounds ts utterly untenable:' Exactly so ' A cursory 
examination (which, if we are to believe Mr. Borlase, it 
iars that Fergusson never took the trouble to make, 
a»t as regards the Cornish circles)t is very likely to 
lead the uninitiated hasty observer to suppose as above. 
What a prolonged investigation will prove I leave the 
reader to find further on. It is, at all events, unfortunate 
for this theory that Mr, Borlase can only produce twoX 

t J,', W 

I Mr Borl^ nasntions a posslbls third axample, in hu “ NaonUi," p. a«. 
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examples of the tnpod class in all Cornwall, viz. those 
of Lanyon and Caerwynen, and those are both modern 
restorations of dilapidated t utns • not a single stone of 
either of these examples is as it originally stood “ in situ.” 
I did not see Mr Borlase’s letter to Nature until the 
3rd inst On the Jth I obtained old Dr. Borlase’s quaint 
volume on the “ Antiquities Historical and Monumental 
of the County of Cornwall ” (2nd cd 1769), from a chap- 
ter in which volume Mr Fergusson borrows his title 
of “ Rude Stone Monuments," and on the following day 
visited Lanyon Quoit itself, sketched it, and compared the 
accounts of it on the very spot, and the following is the 
result of my investigation. I will take Mr. Borlase’s 
statements categorically — 

(i) Lanyon Quoit “ always w<m, as it is now, a free- 
standing dolmen.” 

(1) I humbly submit that Lanyon Quoit could not 
possibly have been always as it is now, Irom the fact of 
Its having fallen, during a violent storm in 1815, whilst a 
comparison of its plan, as it now is in its restored state, 
and as it is given by Dr. Borlase, shows that the stones 
have been moved. The supporters were originally pa- 
rallel, and are now at different angles to one another. 

(2) “ A tripod dolmen consisting of three slim pillars 
supporting on their summits a horizontal stone ’’ 

(2) 1 leave it to my readets to judge from the accom- 
panying representation (from a photograph) of the crom- 
lech whether, from the flat nature of the component 
stones, the supporters have not more or less the character 
of slabs rather than that columnar shape necessary for the 
so-called ‘‘Table stone proper ’’ and whether the thne slim 
pillars would not have been more accurately described as 
stout stone .slabs, 1 he good Rector of Luclgvan, more 
than a hundred years ago, more aptly described these 
Cornish monuments.* “ Three or four large flags or thin 
stones capped with a much larger one, which go by the 
Bntish name of croml^hs ,” and again, “ In several parts 
of Cornwall we find a large flat stone in a horizontal posi- 
tion (or near it) suppoited by other flat stones fixed on 
their edges and fastened in the ground.” He never men- 
tions pillars or columnar supports. 

Mr Borlase omits to mention the fourth slab (D) which is 
prostrate to the north (sec plate), and the filth and sixth 
flat stones (E and F) (possibly one broken in two) which he 
imbedded m the soil at the foot of the south supporter, in 
which position they were apparently placed by the re- 
storers in 1824 to prop up the upright slab f 

(3) Two drawings of it in its pristine condition by Canon 
Rogers, 1797, and Dr. Borlase, 1747, “agree in represent- 
ing the slimness of the pillars, thi ir distance apart, and 
great height of monument, features which render it not 
unlike a gigantic three-legged milking-stool ” 

Dr. Borlase’s drawing shows four upright slabs, al- 
though the fourth does not apparently touch the cap- 
stone. I think that the supporters A, B, C, may be 
identified with those in Dr Borlase’s drawing with toler- 
able certainty, and D, now prostrate, was the fourth 
upright that E and F were once also upright is highly 
probable. 

(4) Then, as now, there was no mound about it It 
stood on a low bank of earth and the area had been often 
disturbed by treasure-seekers." 

(4) Dr Borlase says “this cromlfih stands on a low 
bank of earth not two feet higher than the adjacent soil, 
about 20 feet wide and 70 feet long.” The cromlech 
stands as much in as on the long mound which, accord- 
ing to the above measurements, would contain at least 
2,000 cubic feet of earth, besides the many rough stones 
“ not the natural furniture of the place,” which Dr. Borlase 
also mentions. It bears every appearance of having 
formed the base of a long banow. ‘ 


(5) “No houses arc near it which could have received 
the stones of a denuded mound ” 

(5) A good road with rough stone walls on each side 
of It, which runs within a few yards of the cromlech, 
would well account for a portion of a denuded mound or 
cum whose stones would be well adapted for building 
the walls and metalling the road. 

(6) “ It IS difficult to see how a kist-vaen or septum of 
•any kind could have been formed beneath the cap-sione 
H<id a wall of small stones been built from pillar to pillar 
the height of the superincumbent mound must have forced 
them inwards, a catastrophe which the “dolmen-builders” 
were always careful to avoid.” 

(6) Mr. Borlase must have had experience in his re- 
searches among the underground bee-hive caves to know 
how extenaively microlithic dry masonry can be so built 
up as to resist any outside pressure of a superincumbent 
mound. 

(7) “ Had lariie stones placed on edge formed the 
walls of the kist, how is it they are all removed, while 
every other cromlech in the district retains them ? ” 

(7) In “Narnia Cornubia:," p. 43, Mr. Borlase writes, 
with regard to Lower Lanyon Cromlech, “Two stones 
arc all that now remain, viz the covenng stone and one 
of Che supporters , the others having been split up and 
earned away for building.” 

(8) “ My strongest proof is yet to come. The inter- 
ment was not in the hist at all. A grave had received the 
body SIX feet under the natural surface of the surrounding 
soil, and within the area described by the structure This 
lieing the casq, of what use could an enclosed kist have 
been, or why should the cenotaph be covered m at all ? ” 

(8) Dr Borlase discovered a pit within the area of the 
kist-vaen of Mulfra Quoit, and Mr Borlase himself re- 
lates in his Nsnia “a small pit seems to have been sunk 
III the centre” of Chywoone cromlech which he acknow- 
le'dges was buried in a tumulus This method of irter- 
inent would therefore seem common to these three struc- 


(9) “ On the southern side of the structure, and so near 
It that a mound oecr the monument must have in.vit.ibly 
covered it up, stands a little circular ring cairn of the or- 
dinary type, in the centre of which I found the remains of 
an inner ring which, though now rifled, had doubtless 
contained an interment " 

(9) Ur Borlase mentions with regard to the long low 
bank above-mentioned “ at the south end, has {stc) many 
rough stones, some pitched on end, in no order , yet not 
the natural furniture of the surface, but designedly put 
there , though by the remains, it is difficult to say what 
their original position was ” 

Should Mr, Borlase’s recognition of the confused ag- 
gregation of stones as a ring cairn be correct, it is by no 
means inconsistent with the theory that a mound once en- 
veloped the cromlech and (as Mr Boilase suggests would 
be the case) included the ring cairn in its area. 

A parallel case occurs at Moustoir Carnac in Bnttanv, 
a plan and section of which, after M Galles, is given in 
Fergusson's work, p. 358, and which L have personally 
examined. Here we find a true dolmen, two nng cairns, 
and a kist within one large long tumulus or barrow 

From my own inspection, I agree with the older Bor- 
lase, that “ nothing is to be absolutely concluded, there 
having happened so many disturbances,* but I have little 
doubts that whatever it was it formed some part of a 
structure in connection with and belonging to the crom- 
lech. 

Whilst comparing Cornish cromlechs with F reneh dol- 
mcAS) at coxnpsurison should be made between Chywoone 
cromleth* and Mr, Fergusson’s characteristic example at 
Grudmontf in Bas-Languedoc (woodcut No. uS), 
regard t« which he says, “ The umbrella form is hardly 


• j^llquakt, pp. ISO and as3 
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such 48 would ever be used for a chamber in a tumulu^ 
but as a pent-roof is singularly suitable for an open-air 
monument.” 

The Chywoone cromlech has a peculiar convex-shaped 
cap-stone or pent-roof ; so much so, that “ the Quoit itself, 
seen from a distance, looks much like a mushroom.” Mr. 
Borlase calls it the most perfect and compact cromlech 
in Cornwall. On exploration, “it was first of all dis- 


covered that the building rested on the solid |p-ound, and 
not on the surrounding tumulus in which it had been 
subsequently buried." . . . “The barrow or cairn, 
which m some places nearly reaches the top of the side 
stones on the exterior, is thirty-two feet m diameter, and 
was hedged round by a ring of upright stones.” . . . 
“ It was discovered that the interstices between the side 
stones had been carefully protected by smaller ones placed 



in such a manner as to make it impossible for any of the 
rubbish of the mound to find its way into the kist ” 

Mr. Borlase remarks that “the mscitHf a soeto is a 
ptinciple too lightly regatded by those on whom it forces 
a conclusion they do not like. In the case of antiquities 
It IS, if judiciously used, extremely valuable.” Applying 
this principle to the two Lanyon cromlechs, is it not just 
possible that some former owner of the upper cromlech 


has done what the late owner of the lower one did, vis,,* 
“ remarking that the earth was rich, he thought it might 
be useful for a compost Accordingly he sent nis servants 
soon after to carry it off, when, having removed near a 
hundred cartloads, they observed the supporters of a 
cromllh.” 

After the above it is hardly necessary to allude to the 
Caerwynen cromlech, which has been re-erected in a 



gentleman’s paric,more as an ornamental monument than 
as an archamlo^cal record. It is noticeable that in its 
immediate vicinity is a heap of stones overgrown with 
thicket, which evidently had some connection with the 
structure, which was composed of more than four stones. 

In conclusion, it seeny to me that the distinction be- 1 


tween the dolmens proper and the kist-vaen cromlechs 
only adds to the difficulties surrounding the subject, and 
I fear that Mr. Borlase’s letter will not tend to strengthen 
an already weak cause. 

Pendennis Castle S. P, OLIVSR 

* " Uniat C«reubic,''p 43 
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NOTES FROM THE ‘•CHALLENGER" 

VI. 

left Bermudas on Thursday, June 12, for the 

* * Azores. His Excellency Gen. Lefroy, C.B , F R S , 

overnor of the Island, with his private secretaiy, Capt. 

rench and Capt Aplin, R.N., Captain Superintendent of 
the Dockyard, and a party of ladies, came on board in 
the afternoon, and we bade farewell, with great regret, to 
the friends from whom we had received such unvaried 
kindness during our stay. At half-past five we steamed 
out of the Camber and passed among the reefs to 
Murray’s Anchorage, on the north-east side of the island, 
where we anchored for the night Next morning we 
proceeded through the narrows, and early in the forenoon, 
having seen the last of the treacherous and beautiful 
purple shadows m the bright ^een waters of Bermudas, 
we set all plain sail and stood on our course to Fayal 
In the afternoon we got up steam and sounded, lat. 32“ 37' 
N., long. 64' 21' W., in 1,500 fathoms, with the usual 
grcy-white chalky bottom which surrounds the reefs 

Our position, at noon of the isth, was lat. 33° 41' N., 
long 6i° 28' W , r,6io miles from Fayal. 

On the morning of the 16th we sounded in 2,575 
fathoms, the bottom a reddish ooze, containing a large 
number of foramimfera. The bottom temperature v>as 
I® 5 C. A small, rather heavy trawl, with a beam 1 1 J feet 
long, was put over in the morning, but when it was 
hauled in, about five in the afternoon, it was found that it 
had not reached the bottom. This was the first case of 
failure with the trawl It was probably caused by the 
drift of the ship being somewhat greater than was sup- 
posed. The net contained a specimen of one of the 
sinmlar and beautiful fishes belonging to the Sternop- 
tychidae, an aberrant family of the Physostomi, distin- 
guished by having on some part of the body ranges of 
spots or glands producing a phosphorescent secretion. 
The surface of the body is, in most of the species, de- 
void of scales, but, in lieu of them, the surface of the skin 
IS broken up into hexagonal or rectangular arete, or sepa- 
rated from one another by dark lines, and coveted with a 
brilliant silvery pigment, dashed with various shades of 
green or steel blue. We have taken, in all, four or five 
species of these fishes, ail in the net, when dredging or 
trawhng, at great depths. I do not think they come 
from the bottom, however. It seems more probable that 
they are caught in the net on its passage to the surface, 
possibly at a depth of two or three hundred fathoms, 
where there is reason to believe there is a considerable 
development of a peculiar pelagic fauna. 

On Tuesday, the 17th, the trawl was lowered at seven 
in the morning, and m the forenoon a sounding was taken 
in 2,850 fathoms. 

Several examples of a large and handsome species of 
the genus Scalpellum came up in the trawl, a few still 
adhering to some smgular-lootung concretionary masses 
which they brought up along with them. One of these 
lumps, to which a large example of the barnacle was 
attached, was irregular in form, about three centimetres 
in length, and two in width. The surface was mammel- 
lated and finely granulated, and of a dark-brown colour, 
almost black. A fracture showed a semi-crystalline 
Structure, the same dark-brown material arranged in an 
obscurely radiating manner from the centre, and mixed 
with a small quantity of a fragment of greyish-white 
clayey matter. This nodule was examined by Mr. Bu- 
chanatK and found to consist, like the nodules dredged in 
2|43S fathoms at Station 16, 700 miles to the east of 
Sombrero, almost entirely of peroxide of manganese. 
Some other concretionary lumps were of a grey colour, 
but all of them contained a certain proportion of pyro- 
lusite, and they seemed to be gradually changing mto 
nodules of pyrolusite by some process of alteration or 
substitution, This is undoubtedly veiy singular, and it is 


difficult to conceive what can be the source of so wide- 
spread a formation of manganese. It is, of course a 
matter of great difficulty to make anything like accurate 
analyses on ship-board. Mr. Buchanan is giving his 
c.ireful attention to the whole subject of the chemical com- 
position of the sea-bed, and I hope that the determination 
of the composition of a number of samples, when a favour- 
able opportunity occurs, will throw additional light upon 
this and a number of other obscure points connected with 
the chemistry of modern geological formations 
St:«,UeUum return, n sp. (Fig. i), is by far the largest 
of the. Known living species of the genus. The extreme 
length of a fuU-sized specimen of the female is 60 mm , of 
which 40 mm. are occupied by the capitulum, and 20 mm. 
by the peduncle. The capitulum is much compressed, 
25 mm. in width from the occludent margin of the scutum 
to the back of the carina. The valves are 14 in number , 
they are thick and strong, with the lines of growth 
strongly marked, and they fit very closely to one another. 



in most cases slightly overlapping. When living, the 
capitulum is covered with a pale-brown epidermis, with 
scatterod hairs of the same colour. 

The scuta are slightly convex, nearly once and a half 
as long as broad. The upper angle is considerably pro- 
longed upwards, and, as in most fossil species, the centre 
of calcification is at the apex. A defined fine runs down- 
wards and backwards from the apex to the angle between 
the lateral and nasal margins. The occludent margin is 
almost straight. There is no depression for the adductor 
muscle, and there is no trace of notches or grooves along 
the occludent margin for the reception of the males ; the 
interior of this valve is quite smooth The terga are large, 
almost elliptical iti shape, the centre of calcification at 
the upper angle. The carina is a handsome plate, very 
uniformly arched, with the umbo placed at the apex. 
Two lateral ridges, and a slight median ridge run from me 
umbo to the basal maigin. The lower part of the 
widens out rapiilly, and the whole is deeply concave. The 
rostrum, m In SiMptflnm vulgar*, is very minute, entirely 
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hidden during life by the investing membrane. The upper 
latera are triangular, the upper angle curving rather grace- 
fulW forwards ; the umbo of growth is apical. 

The rostral latera are long transverse plates lying be- 
neath the basal margins of the scuta. The cannal latera 
are large and triangular, with the apex curved for- 
wards very much like the upper latera, and the infra- 
median latera are very small, but m form and direction of 
growth nearly the same. 

The peduncle is round in section and strong, and 
covered with a felting of light-brown hair. The scales of 
the peduncle are imbricated and remarkably large, some- 
what as in ..V ornatum Darwin About three, or at most 
four scales, pass entirely round the peduncle. The base 
of attachment is very small, the lower part of the pe- 
duncle contracting rapidly. Some of the specimens taken 
were attached to the lumps of clay and manganese con- 
cretions, but rather feebly, and several of them were free, 
and showed no appearance of having been attached. 
There is no doubt, however, that they had all been more 
or less securely hxed, and had been jiulled from their 
places of attachment by the trawl. On one lump of clay 
there were one mature specimen and two or three young 
ones, some of these only lately attached. The detailed 
anatomy of this species will be given hereafter, but the 
structure of the soft parts is much the same as in Scalptl- 
lum vulgare 

In two specimens dissected there was no trace of a testis 
or of an intromittcnt organ, while the ovaries were well 
developed , I conclude, therefore, that the l.argc attached 
examples are females, corresponding, in this respect, with 
the species otherwise also most nearly allied, ornatum. 

In almost all the specimens which were procured by 
us, several males, m number varying from five to nine, 
were attached within the occludent margins of the scuta, 
not imbedded in the chiiinous border of the valve, or even 
in any way m contact with the shell, but in a fold of the 
body-sac quite free from the valve. They were langed in 
rows, sometimes stretching — as in one case where there 
were seven males on one side — along the whole of the 
middle two-thirds of the edge of the tergum 

The male of Scalpdlum tectum (Fig 2) is the simplest 
in structure of these parasitic males which has yet been 
observed. It is oval and sac-like, about 2 mm. in length 
by 9 mm. in extreme width There is an opening 
at the upper extremity which usually appears narrow, 
like a slit, and this is surrounded by a dark, well-defined, 
slightly raised ring. The antennae are placed near the 
posterior extremity of the sac, and resemble closely in 
form those of .S', vulgare The whole of this sac, with 
the exception of a small bald patch near the point of 
attachment, is covered with fine chitinous hairs arranged 
in transverse rings. There is not the slightest rudiment 
of a valve, and I could detect no trace of a jointed 
thorax, although several specimens were rendered very 
transparent by boiling in caustic potash. There seems 
to be no msophagus nor stomach, and the whole of the 
posterior two-thirds of the body in the mature specimens 
was filled with a lobulated mass of sperm-cells Under 
the border of the mantle of one female there were the 
dead and withered remains of five males, and in most 
cases one or two of the males were not fully developed ; 
several appeared to be maiure, and one or two Wre 
dead, empty, dark-coloured chitine sacs. 

On Wednesday, June 18, we resumed our course with 
a fine breeze, force 5 to 7, from the south-east In this 
part of our voyage we were greatly struck with the absence 
of the higher forms of animal life. Not a sea-bird was 
to be seen, with the exception of a little flock of Mother 
Carey’s chickens, here appai ently always 'I halassidt oma 
wtlsoHt, which kept playing round the ship, on the watch 
for food, every now and then concentrating upon some 
peculiarly rich store of offal as it passed astern, and sunr- 
ing by it while the ship went on for n quarter of a rai^ 


fluttering above the water and damtily touching it with 
their feet as they stooped and picked up the floating 
crumbs, and then rising and scattering in the air to over- 
take us and resume their watch. S 

The sea itself in the bright weather, usually under a 
light breeze, was singularly beautiful— of a splendid in- 
digo-bluc of varying shades as it passed from sunlight 
into shadow, flecked with curling white crests , but it was 
very solitary day after day went by without a single 
creature (shark, porpoise, dolphin, or turtle) being visible. 
Some gulf weed passed from time to time, and bunches 
of a species of Fucm, either F nodosus or a very nearly 
allied form, evidently living and growing, and partici- 
pating in the wandering and pelagic habits of Sargassum. 
The floating islands ol the gulf-weed, with which we have 
become familiar as we have now nearly made the circuit 
of the “ Sargasso Sea," are usually from a couple of feet to 
two or three yards in diameter, sometimes much larger , 
we have seen, on one or two occasions, fields several 
acres in extent, and such expanses are probably more 
frequent nearer the centre of its area of distribution. 

They consist of a single layer of feathery bunches of 
the weed Satga^sum bacct/erum, not matted together, but 
floating nearly free of one another, only sufficiently en- 
tangled for the mass to keep together. Each tuft has a 
central brown thread-like branching stem studded with 
round air-vesicles on short stalks, most of those near the 
centre dead, and coated with a beautiful netted white 
polyzoon. After a time vesicles so encrusted break off, 
and where there is much gulf-weed the sea is studded 
with these little separate white balls A short way from 
the centre, tow.irds the ends of the branches, the serrated 
willow-like leaves of the plant begin, at first brown and 
rigid, but becoming, farther on m the branch, paler, more 
delicate, and more active in their vitality The \oung 
fresh leaves and air-vf-icles are usually ornamented with 
the stalked vases of a CampaniUat ta, 'I he general colour 
of the mass of weed is thus olive m ail its shades, but 
the golden olive of the young and growing branches 
greatly predominates This colour is, however, greatly 
broken up by the delicate branching of the weed, blotched 
with the vivid white of the encrusting poljroon, and 
riddled by reflections from the bright blue water gleaming 
through the spaces in the network The general effect of 
a number of such fields and patches of weed, in abrupt 
and yet most harmonious contrast with the leaves of in- 
tense mdigo which sepaiate them, is very pleasing. 

These floating islands have inhabitants peculiar to 
them, and I know of no more perfect example of protec- 
tive resemblance than is shown in the gulf- weed fauna. 
Animals drifting about on the surface of the sea with such 
scanty cover as the single broken layer of the seaweed, 
must be exposed to exceptional danger from the sharp 
sea-birds hovenng above them, and from the hungry 
fishes searching for prey beneath, but one and all of these 
creatures imitate in such an extraordinary way, both m 
form and colouring, their floating habitat, and conse- 
quently one another, that we can well imagine their de- 
ceiving both the birds and the fishes. Among the most 
cunous of the gulf-weed animals is the grotesque little 
fish, probably Anlennarius marmoraius, which finds 
its nearest English ally m the “fishing frog" (Zo- 
phiuspiscaboi iHs), often thrown up on the coast of Britain, 
and conspicuous for the disproportionate size of its bead 
and jaws, and for its general ugliness and rapacity. None 
of the examples of the gulf-weed which we 

have found are mote than 50 mm. in length, and we are 
still uncertain whether such individuals have attained 
their full size. It is this little fish which constructs the 
singular nests of gulf-weed bound in a bundle with 
cords of a viscid secretion, which have been already men- 
tioned as abundant in the path of the gulf-stream. 

Sallaa ptlagtca, one of the shell less moUusca. is also 
I a frequent inhabitaat of the gulf-weed. A little ihort 
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tailed crab {Navtilograisus minuius) swarms on tbe weed 
and on every floatine ooject, and it is odd to see how the 
little creature usually corresponds in colour with whatever 
it may happen to inhabit Mr. Murray, who has the general 
supenntendenccof our surface work, brings m curious stones 
of the habite of these little crabs. We observe thsit although 
every floating thing upon the surface is covered with them, 
they are rarely met swimming free, and that whenever 
they are dislodged and removed a little way from their 
resting place, they immediately make the most vigorous 
efforts to regain it. The other day he amused himself 
teasing a crab which had established itself on the crest of 
a Physalia. Again and again he picked it off and put it 
on the surface at some distance, but it always turned at 
once to the Physaha and struck out, and never restod 
until It had clambered up into its former quarters. 

On Thursday, the igih, we sounded in 2,750 fathoms 
in a grey mud containing many foraminifera. Position 
of the ship at noon, lat. 35“ 29' N., long. 50° 53' W. 

The wind now gradually freshened, and for the next 
three days we went on our course with a fine breeze, force 
from 4 to 7, from the southward, sounding daily at a depth 
of about 2,700 fathoms, with a bottom of reddish grey 
ooze. On Tuesday the 24ih the trawl was put over in 
2,17s fathoms, lat. 38“ 3' N , long. 39” 19' W , about 500 
miles frem ihe Azores As in most of the deep 
trawls on grey mud, a number of the zooecia of delicate 
branching polyzoa weie entangled m the net. One 
of these on this occasion was very remarkable from the 
extreme length (4 to 5 mm ) of the pedicels on which its 
aviculana were placed. Another very elegant species was 
distinguished by the peculiar sculpture of the cells, re- 
minding one of those of some of the more highly orna- 
mented Lepralta. WvvitLE Thomson 

( To bt conUnutd.) 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
'T^HE second session of the French Association was 
A opened at Lyons last Thursday, by an inaugural 
address from the President, M. de Quatrefages, who 
pointed out the almost inconceivable advance of Science 
during the past century, and the importance of Science 
m education. 

In speaking of scientific education, the President said 
that the devotees ot literature accused Science of stifling 
sentiment and imagination ; she kills, say they, the idcdl 
and stunts intelligence by imprisoning it within the limits 
of reality ; she is incompatible with poetry. The men 
who speak thus have never read Kepler the astronomer, 
Pascal the geometer, Linnaeus the naturalist, Buffon the 
zoologist, Humboldt the universal savant. What ! says 
the President, Science stifle sentiment, imagination, 
she who brings us every hour into the presence of 
wonders ' She lower intelligence, who touches on ail the 
infinities! When and poets know Science better, 
they will come and draw from her living fountain. Like 
Byron of our time, like Homer of yore, they will borrow 
from her striking imagery, descriptions whose grandeur 
will be doubled by their truth. Homer was a savant for 
his time. He knew tbe geography, the anatomy of his era , 
we find in his verses the names of islands and capes, 
technical terms like clavtcle and scapula. None the less 
he wrote the Iliad. 

No, the study of Science will never suppress the genius 
of an inspired poet, of a true painter, of a great sculptor. 
But she will bring more light to the path of an erring 
souL She will perhaps transform into a wise man, or at 
least into a citizen useful to himsell and others, one who 
without her wouM only have been one of thpse pretended 
incomprehensible geniuses, destined to perish of misery, 
of impoteacy, and of pride. While fully admitting the 


important place of literature in education, he would wish 
to see children initiated at an early age into the facts, tbe 
ideas, the methods of Science. 

Governments, such as they have hitherto been, have al- 
most always acted as if they had no need for the men 
who study Nature and her forcea But when any critical 
or important event occurs, then it is found necessary to 
appeal to them. Of whom are the juries of International 
Exhibitions composed ? No doubt each State sends us 
Worthy merchants, us tried chiefs of industry, Us eminent 
agriculturists, but it also, and above all, sends its 
men of science At these important times peoples are 
companrg their real strength, and each feels that 
It IS for Its honour m the present and its prospects in the 
future that the truth should appear, and to enlighten 
them, whether it be concerning cannons or silk-manufac- 
tures, telescopes or crystals, lewellery or hardware, it is 
frit that Science is indispensable, and men of science are 
appealed to 

But once the Exposition is closed, the State leaves the 
men of science to return to their studies I wish, said 
M. dc Quatrefages, it kept them in the service of their 
country. These men whom we ask to understand and 
judge of wonders would ceitainly be able to show how to 
produce thtm. When Science is everywhere, it would 
certainly not he useless to Government to have it m their 
power to be enlightened at any time on scientific ques- 
tions. Although less pressing, loss imperious than m the 
days of peril, the wants of agriculture, of industry, of 
commerce, like those of the army and ravy, do net 
change their nature. Why wait the necessity for appeal- 
ing to the savants t 

A day will come when every great Administration will 
have its Consulting Committee, composed almost exclu- 
sively of men of science, and then many mist.ikts 
will be avoided, and many foices utilised which aie at 
present lost. But in order that such an insiiiution 
should be bom and developed, it is necessary that thy 
function of Science be universally comprehended and 
accepted. To attain this result is one of the chief aims 
of the French Association. 


CHRISTOPHER IIANSTEEN 
/^N the iith of April last, Hanstcen died at Christt- 
ama at the advanced age of 88, having been born 
on the 26th September, 1784 On leaving the cathedral 
school of Christiania, where he received his early edu- 
cation, he entered the University of Copenhagen in i8oa, 
as a student ot law, which, however, he soon abandoned lor 
the more congenial study of mathematics In 1806, he 
began his work as a public instructor m the capacity of 
maUiematical tutor in the gymnasium of Frednekshurg, 
in the island of Zealand, and there he began also his life 
work as an original investigator by instituting researches 
into terrestiial magnetism. He first acquired distinction 
by taking the prize which had been offered for the best 
essay on this subject, by the Royal Society of Science ot 
Copenhagen ; and shoitly thereafier, viz in 1S14, was 
ap^mied to the chair of Astronomy iq the University of 
Cbnstiania, which had been recently founded by Frederick 
VI. of Norway. 

His great work, entitled *' Untersuchungen uber den 
Magnetismus der Erd^ was published in 1819, at the 
expense of the King. This worK was illustrated with an 
Atlas of Maps, and was the most satisfactory collection of 
observations on the variations of the needle, and was 
besides distinguished for tts broad philosophical geneial- 
isatioas. In the further prosecution 01 his physic^ 
researches, he made his well-known journey into S^^btna 
as fat as Kiacbte and Irkutsk, accompanied by Erpap 
and Due, the expenses of this journey bemg hotrairy 
defrayed oy the Norwegian Government. The estabush- 
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merit, on the recommendation of Humboldt, of the ten 
majnetical and meteorological observatories, by the Em- 
p;ror of Russia, was one of the most valuable fruits of this 
j lumey. 

Among Hansteen’s contributions to our knowledge 
of magnetism, may be mentioned the establishment 
by him of a penod of 1 1 1 years as the length of the pen- 
odicity of the magnetic declination— a cycle which has 
rjcently assumed such remarkable significance m con- 
necting astronomical with meteorological and other ter- 
restrial phenomena. 

Soon after his return from Siberia, the Government 
voted the necessary sum for building an astronomical and 
meteorological observatory at Christiania, which was 
erected under Hansteen’s direction. This observatory 
has done much good work, of which the meteorologicai 
department deserves very special commendation The 
trigonometrical and topographical survey of Norway, 
which was begun in 1837, was conducted under Hans- 
teen’s superintendence. 

In 1856, the completion of his fifty years public services 
was celebr.-ited, and a medal was struck in commemo- 
ration of the event. Shortly after this he ceased to lec- 
ture publicly, and in 1861 retired from public duty. 


THE NOTOENJS OF LORD HOWE’S ISLAND 
'T'HE last number of the Ibi^ (July 1873, pi x ) contains 
a representation of a very interesting bird, about 
which, though discovered and described in the last century, 
na'uralists have for a long time been doubting. This is 
the species said to be first me itioned by Callam in 1783 
(Voy Bot Bay), and subsrque itly figured in the works of 
John White (Journ Voy New South Wales, p 238, App ) 
and Governor Phillip (Voy Bot Bay, p. 273, pi ). and 
designated by Latham (Ind Orn 11 p 768) GaUtnula 
alba. No specimens are known to have been brought to 
Europe for upwards of eighty years, and only two are 
believed to exist in museums—one in that of Liverpool, 
which was figured by White, and the other m Vienna, now 
♦or the first time portrayed The species is most likely 
extinct in Norfolk Island, but a passage in a pamphlet by 
Mr. Edward Hill, published at Sydney in 1870, seems to 
show that It may still exist in that of Lord Howe- though, 
if so, doubtless on the verge of extermination through 
the pigs, with which the island is said to be overrun, for the 
bird is believed to be unable to fly. Should any examples 
be still living, it would certainly be better that thtir re- 
mains should be placed in our museums, than th.it they 
should contribute to the lormation of pork ; and I write 
these lines that they may attract the attention of some 
Australian readers of Naiukk, who may be disposed to 
do a good turn to the University of Cambridge 
This bird, which has been variously assigned to the 
genera Oalltnula (moor-hen), Fulua (coot), and Porphy- 
ria, IS now referred to the genus Notormi, contaibihg only- 
one other species, the “ fakahe" of New Zealand {N man- 
Itself nearly, or quite, extirpated. It was about 
the sue of a barndoor-lowl, with the bill and legs red. 
The Vienneses pecimenseems to be entirely white , the 
example at Liverpool is mottled with purple, but not 
enough to gainsay the name of “ White Bird," by which 
It seems to have been known both in Norfolk and Lord 
Howe’s Islands. It would no doubt, if taken abve, be 
easily kept in confinement, and I need scarcely say hOw 
highly a living example would be valued by the Zoological 
Society ; but this is perhaps more than can be reasohably 
hoped for, and, so far as 1 aid concerned, I should be wdl 
content with a specimen in Spirit, or a skin with all the 
bones accompanying it, for the Cambridge Museum. 

I may perhaps be allowed to conclude by remarking 
that the history, and especially the distribution 6f the 
fantdy of birds, to which the subject of this nouce refers 


is indeed worthy of far more attention than they have 
hitherto received, and could that accomplished toological 
writer who has lately in the columns of a sporting contem- 
porary made the not very distant family of Grutifa the 
theme o* an admirable series of essays — far probably 
from being fully appreciated by his readers— be induced 
to employ nis pen on the Rallida, the results would be of 
the greatest interest. The Rails — employing the word in 
a very wide sense — are cosmopolitan in the highest de- 
gree Some of the best known genera have their repre- 
sentatives all over the world, occurring even in oceanic 
islands, where birds generally arc so scarce— and 
FuUca, for instance ; and some at least of the former, 
when they get to such remote spots, seem to lose their 
volatile powers, though otherwise undergoing but little 
change, as witness the G nesiolts of Tristan d’Acunha, 
made known a few years ago by Mr. Sclater, and a form 
still unilescnbed, of which three examples were obtained 
by my brother from Denis Island, an outlier of the 
Seychelles group {Ibis, 1867, p 358). Then there is a 
genus equally flightless, which has lately been restored to 
light and knowledge, but, alas ! too late for us to know it m 
the flesh 1 his is the Aphanapteryx, which survives only in 
a few bones, recovered from the mud of .1 Mauritian l^e, 
and now in the Cambridge Museum, a painting at Vienna, 
and a few notices by early voyagers— a bird with a long 
bill and dishevelled plumage, almost, it would seem, like 
that of the Apteryx In the opposite direction almost, as 
to structure, we have Tribonyx , but I should occupy far 
too much space were I now to dwell upon even the chief 
forms of the family From whatever point of view it be 
regarded, it will be found one of the most interesting in 
the whole scries of birds 

Ai-rRED Newon 


ASTRONOMICAL ALMANACS* 

II 

II. — The” Connaissaiue dts Tempt,” under the direction 
of the Academy op Sciences 

"T'HE first to whorh the Academy entrusted the editor- 
-*■ ship of these Ephemerldes was Lieutaud. 

The only real modmcation introduced into the volume 
was the substitution, for the table of refractions published 
by Lcfebvre, of a table of the refractions of Cassini, giving 
the values of that quantity lit minutes and seconds for all 
degrees of height, from 0“ ttt 90°. The book was also 
somewhat increased in sue In 1707 Lieutaud introduced 
into the Connatssance des Temps a notice of the occulta- 
tions of stars, the observatioh of which is of use m de- 
terrninirtg longitudes. Lieutaud edited the Connatssance 
des Temps till 1730, when it passed into the hands of a 
young dcddemician, Louis Godin 

Godin, a pupil of Delisle, was bom at Pans on Febru- 
ary 28, 1704, and entered the Academy as Hive at the age 
of 21 years. He was then known only by a keen desire 
for knowledge and a strong predilection for astrohomy. 
On taking the direction of the Connaitsance des Temps, 
he suppressed the aspects of the planets, which were use- 
less, and introduced the nght ascension of the sun for 
every day of the year ; calculated this co ordinate and the 
declination to a second, and added the eclipses of the 
satellites of Jupiter, so that the Connatssance des Temps 
contained from this time the announcement of the eclipses 
of the superior satellites. 

In 173s Godin set out for Peru for the purpose of mea- 
suring with Bouguer and La Condamine an arc of one 
degree of the meridian, and to Jean-Dominique Maraldi, 
grand-nephew of Cassini the elder, was committ^ the care 
of the Connatssance des Temps. He enriched the work with 
the configuration of the satellites of J upiter for every day 
in the year, but he suppressed the notice of occult4tionS) 

* O^hiu«<l(rotaij>. 3I4. 
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agre&tmistake, certainly ; though perhaps these phenomena 
were of little service m his time. Having become a pen- 
stonnatre of the Academy in 1 760, he resigned the editor- 
ship of the Connaiisanie des Temps to Joseph-Jerdme Le 
Francois de Lalande 

De Lalande, born at Bourg-en-Bresse, July 11, 173a, 
was sent at the age of 20 to Berlin, under the patronage 
of Le Monnier, his master, to take observations of the 
moon, which, combined with those which La Caille at 
that time effected at the Cape of Good Hope, were the 
means of giving the parallax of that planet. On his re- 
turn he was presented to a place vacant for many years 
in the Academy, and shortly after, in 1760, he was 
entrusted with the editorship of the Connaissaiue des 
Temps. A distinguished astronomer, possessing a tho- 
rough knowledge of all the advances which had been 
made during later years in astronomical science, Lalande 
very much Improved the work of which he had charge. 
We shall mention the most important of the changes 
which are due to him. 

His first care was to take for the basis of his calcula- 
tions new tables, more exact than those which Godin had 
continued to employ. He emploved for the sun the tables 
of the Abbd of La Caille ! for the moon, those of Tobie 
Mayer* ; for the planets, the tables of Cassini , and for 
the eclipses of the satellites of Jupiter, those of the Swede 
Wargentin, of which he had published a new edition. 
The rising of the sun and the planets is calculated for the 
true noon of each day , but, says Lalande, “ the Connats- 
satti-e des Temp'! being intended mainly for astronomers, 
the positions of the moon are given for the instant of her 
passage across the meridian.” The following year, how- 
ever, "on account of the inconveniences attending such a 
mode of indication,” this astronomer resolved to give the 
longitudes for midday and midnight of each day. Fin.illy, 
in a short and well-written memoir appended to the Con- 
naissancc des Temp!,\ he investigaied the different 
methods for finding the longitude at sea by a single ob- 
servation of the moon. Some years later he restoied the 
announcement of the occultation of stars 

In 1 774, the Connataance leceivcd from Jerdme Lalande 
a most important improvement, which was the means of 
making this work, hitherto almost exclusively intended 
for astronomers, of great use to manners. But, before 
stating in what this modification consisted, some historical 
details are necessary concerning one who was the real 
pioneer, and at the same time one of the glories of French 
astronomy in the iSth century 

In 1 737, the savant F ouchy presented to Cassini of Thury, j 
son and successor of the first director of the Observatory ! 
of Pans, celebrated for his fine work on " The Size and 
the figure of the Earth," a young deacon of 23 years, 
Who, alone, without instalments and almost without 
bodies, had acquired a remarkable astronomical educa- 
tion. Cassini welcomed the protigi’ of Fouchy, lodged 
hiiH 4t the Observatory, aild allowed him to take part in 
his llrork. This young Abbd was Nicolas-Louis de la 
Caille, botn ort March 15, 1713, at Rumigny, near Rozoy, 
in Thidrache. J D. Maraldi, grand-nephew of Cassini 
the first, and who also lived at the Observatory, became his 
friend, and a year after his arrival (1738), La Caille made 
along with him the geographical description of the coast 
of France, from Nantes to Bayonne ; in 1739 La Caille 
took part in the work connected with the meridian of 
Frstnee. X Shortly after. Dr. Robbes nominated him pro- 
fessoi: of mathematics at the Mazann College. He insti- 
tuted a small observatory where he made a very large 
number of observations of rare precision. In 1741, at 

* '* TiiidUiVin tnocuum solii et lunat et longitudisua mcthodiu pro 


, t balsnde afterward* regularly followed the custom of accompuytiig the 
CmM’SMHd dti Temta with short astronomical niemoira, entitled**' Addi- 

uons to the Cennaueaiue drt Tempt ” This Custom hat concuided to the 

1 The work Sone by Cassini de Thury, Maraldi, and La Caille, was pub- 
lished by Lk CsUls is >744> uul biM the aMad of Catiiu dd Thury, 


the age of 27 years, La Caille entered the Academy of 
Sciences. 

In 1744 the astronomer of the Mazarin College pub- 
lished the first volume of a series of Ephemerides, entitled 
"EphtJm^des des monuments ctSlestes depuis 174; 
jusq’en 1754,” m which he was the first to give— and 
Lalande afterwards imitated him in the Conriaissance det 
Temps of 1 760 “the distance of the sun at the equinox, 
or, what amounts to the same thing, the right ascension 
of the sun in time 

Some years later, in 1749, La Caille proposed to the 
Academy that he should spend a year at the Cape of 
Good Hope, for the purpose of making an accurate 
catalogue of the stars of the southern sky, intended to 
replace the first rough sketch made m 1677, by Halley, 
at St Helena , to me.isurc the parallax of the moon, of 
Venus, and of Mars, by means of comparative obser- 
vations made simultaneously in Europe ; and finally to 
dtitrmine carefully the geographical position of the 
Cape of Good Hope.* 

I he proposal of La Caille was adopted, and the States- 
General of Holland having given their assent, La Caille 
set out in 1751, after having published the list of stars 
whicli he wished to be observed by the European astro- 
nomeis, for the purpose of rendering his voyage fruitful 
in scKiitific results We do not intend to recount all the 
incidents of this expedition Let us, however, mention a 
fact which illustrates well the character of this astrono- 
mer, ‘‘reserved, modest, and disinterested ” He received 
for his expedition, the purchase of instruments, and other 
expenses, for his maintenance and that of an artist, the 
sum of 10,000 livres ; on his return, he found he had 
spent only 9,145 livres He scrupulously carried back the 
balance to the royal treasury , the officials, surprised, 
would not accept it. “You require it,” they said to him ; 
“ It will take it to remunerate you ’’ Moreover, when he 
set out from the Caoe, the minister had charged him to 
make maps of the Isles of France and of Bourbon, which 
were not comprised m the original plan, and " for which 
most others would have asked, and certainly obtained, a 
supplementary indemnity ’’f 

1 he observations made during this expedition (1751 
and 1752) by La Caille with his telescope of 26 inches 
focus, and an inch and a half aperture, were published by 
himself, and after his death, by M.iraldi, in 1763, under 
the title, “ Coelum australe stellifcrum, seu observationes 
ad < onstruenduin stellarum Australuis catalogum insti- 
tiit.c, in Africa ad Caput Bonjc-spei, i. Nicolao-Ludovice 
Dc l-a Caille.” 

A new edition of this catalogue was published in 1847, 
under the supenntcndence and at the expense of the 
British Association and the Bntish Government, under the 
editorship of Messrs. Bailly and Henderson, the latter, at 
the timq. Director of the Edmbuigh Observatory t 

But, besides, this voyage to the Cape of Good Hope 
had .a most important result During the two journeys, La 
Caille tested and compared all the methods employed till 
then to determine longitude at sea. Ahiong these he 
noted that which the celebrated Hallejr had given m 1678, 
and which is based upon the observation of the distance 
of the inodn from the sUn or from a star. The experi- 
ments which he made m reference to it having convinced 
him of its excellence, he strohgly recommended it on his 
return to Frahce; and in his second volume of Epheme- 
rides, which qonimenced b 1755, he proposed a Nautical 
Almanac, in which should be found, for every hour of the 


• ht C«in« klio nurpoHd to obMrvo the length of the eecoods pendulum, 
the vtnaiion of the mognelic needle, aid finilly the length of a degree of 
tho meridian at the Cepe This has sinte been measnr. d under the 
eqn .tor, under the Polar Circle, and in vnnou. place, in hiirnpe , but we 
do not yet know the value of any degree m the southern hcinisphi.re 
t In tho nccouSu which he rendered on hi« return l,a Oiile has put 
d iwn only /Ive tout for his daily expenses, and as much for loose ol a me- 

W‘C.«rr“and the Gorejimen. i.ooof 1. is entlded 
-A Catnip of EyM Stkrs in the Southern Hemisphere for the begmalng 
«f the ym >r|o, ^ tho Obiomuon of the Abbd de la Oulle. 
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day, the distance of the moon from the sun and the stars. 
La Caille regretted that his other occupations would not 
permit him to compile this nautical Ephemendes himself. 
At a later time, in his treatise on navigation, he reverted 
to the same subject, and gave anew the sketch of his 
almanac, limiting himself to giving the distances evcnr 
four hours for the meridian. His design was not followed. 
Lalande contented himself with analysing and discussing 
La Caille’s method in the Connausance ties Temps for 
1760. As to the French Marine, it was content to use 
“ L’dtat du Ciel, calculd par Pingrd et rapportd h I’usage 
des marins, 1754, 1755, 1756, et 1758” It was very 
different, however, in England. 

(To be contmued.) 


SOUTH AFRICAN MUSEUM 
'T'HE Cape Argus for July i j contains the report of the 

J- curator, Mr Roland Tnmen, of the South Atrican Mu- 
seum, for the previous half year M any valuable additions 
have been made to the museum during that time, but its 
efficiency is very seriously crippled through w.ini of funds, 
mainly due, we are sorry to say, to the parsimony of Govern- 
ment We regret to see that the number of subscribers 
has seriously diminished from what it originally was, but 
the success of so valuable an institution should in no way 
be dependent on the capricious revenue to be derived 
from such a source. Let us hope that recent changes in 
the personnel of the Government will lead to greater 
liberality for this and for other scientific purposes. We 
cannot ao better than give a few extracts from an excel- 
lent leader m the Argus on the Curator’s report 

" Now that strong efforts are being made to for- 
ward the interests of education in the Colony, those in- 
Stitutions that aid m the work should not be neglected. 
We do not at present refer to colleges and schools, for 
these, whenever education is discussed, come prominently 
before the popular mind, but our remarks are directed 
rather to such places as museums, whose work in higher 
education of the kind required in modern days is of con- 
siderable importance . . It has often struck us as rather 

a reflection on Cape Town that there is no Society here 
for the discussion of natural science subjects, and though 
we are aware of some obstacles to the successful working 
of such a body, we see no reason why they should not be 
overcome In the capital of every Colony of which we 
have any knowledge, a Society of the kind exists, and 
indeed in the Cape itself there are towns that, in this 
respect at least, are ahead of the metropolis 

“But though we have no Natural Science Society 
in Cape Town, we have what, all things considered, 
may be said to be an excellent Museum . . The 

Museum was founded under the enlightened influ- 
ence of the then Governor, Sir George Grey, in 1855, and 
In 1857 was incorporated by Act of Parliament. Us first 
trustees were Mr. Rawson, the Colonial Secretary at the 
time. Sir Thomas Maclcar, the then Astronomer Royal, 
and Dr, Pappe, the then Colonial Botanist. On Dr, 
Pappe’s death Mr, C. A Fairbridge was appointed a 
trustee, and upon the resignation of Mr. ILiwson, on his 
departure from the Colony, his place was filled by Mr. 
Southey, now Lieut.-Governor of Griqualand West It 
will be thus seen that the Museum has from the first been 
under the management of trustees alike of vcientific ac- 
quirements and business ability. In its first cuiator. Mr. 
Layard, it was extremely fortunate, and it had the advan- 
tage of his enthusiastic labours for the lengthy period of 
fifteen years. 

“ But though It has had the advantage of excel- 
lent management, the development of the institution 
has been seriously hindered Torn want of funds, 
and It has not received, either from the Legu- 
lature or the public, that pecuniary support neces- | 


sary to secure the services of efficient officers and to 
meet the thousand and one expenses of cases, glass, 

1 chemicals, and the appliances and apparatus required in 
carrying out the work of a museum. It is a wise policy 
on the part of the Legislature to vote grants of money to 
such institutions in proportion to the pecuniary support 
received from the public, and if Parliament is to be in- 
duced to make a larger grant to the Museum, the private 
subscription list must be extended 1 he small sum of 
one guinea represents the subscription for a year, and we 
are quite sure, when it is known how much the institution 
stands in want of funds, the list of subscribers will be- 
come larger 

“.Strangers who visit the Museum and who know how 
such things are managed elsewhere must smile when told 
that Its curator is a clerk m the Civil Service, whose time 
IS chiefly occupied in doing the work of a subordinate 
officer in the Colon1.1l Office. We say this without any 
intention of disparaging the gentleman referred to, for his 
.attainments in one branch of Science at least are univer- 
sally admitted , but we do say that, if the South African 
Museum is to be anything like worthy of the name, and if 
It IS to continue efficiently to perform the work so well 
commenced by Mr Layard, us curator should devote the 
whole of his time and attention to the duties of that office. 
Under existing circumstances, that, however, is not to be 
expected, as ihe salary is not sufficient to induce any 
qualified gentleman to give up other positions for the 
sake of applying himself entirely to the work of the 
Museum. 

“ There are other matters connected with this institution 
to which we might draw attention, but until more public 
support IS given to the Museum it would be a waste of 
time to refer to them.” 


GEOLOGICAL MAP OF AUSTRALIA AND 
7 ASMANIA • 

GEOLOGICAL surveys have been proceeding, to a 
greater or lesser extent, in all the Australian colo- 
nies for several years, and in Victoria the work has been 
prosecuted so systematic.'illy, and with such success, that 
the mam features of the surface geology of the country 
are comparatively well ascertained and mapped out. 
The example m this respect set by Victoria has been 
followed to a very considerable extent by Queens- 
land, and in a lesser degree by several of the other 
colonics A geological map of Australia has, however, 
never been issued Such a work would be invalu- 
able, and the materials obtained are quite sufficient to 
justify an attempt being made to carry it out Such an 
attempt is now being made by the Mining Department of 
Victoria Some months since the Hon. A. Mackay, 
Minister of Mines, put himself m communication with 
the Governments of the other colonies with the view of 
obtaining from them all the information in their posses- 
I Sion respecting the geologic.il tharaaensiics of the terri- 
tories over which they presided. The application was 
1 readily acceded to, .ind a large mass of materials has 
been since placed at the disposal of the Mining Depart- 
ment of Victoria, Under the direction of Mr. R, Brough 
Smyth, F.G S., Secretary for Mines, this has been 
thoroughly digested and arranged, and is now being em- 
bodied in a map, which, when completed, as it will be 
shortly, will show at a glance the result of all geological 
surveys made in Australia and Tasmania up to the pre- 
sent time. As the value of such a work nrcessarily 
depends upon the accuracy of the observations upon 
which It is based, it may be well, before atteinpltng 
a btief description of its main features, to indicate 
the source from whence the materials used m its tom- 
pilauon have been derived. The geological sketch 
• From an Mticle i« the Mtlitumi Amti July t. 
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map of Victoria, exhibited by the Mining Depart- 
ment at the late Intercolonial Exhibition, and which 
contains the results of the latest surveys made in the 
colony, will be embodied in the general map. It was 
compiled by Mr Rrough Smyth from surveys made some j 
years ago under the direction of Mr. ARC, Selwyn, at 
present director-general for the Geological Survey of 
Canada, but who formerly held a similar position in 
this colony, and from surveys made since by the officers 
of the mining department. It has been described “ as the 
nearest approximation that can at present be made to 
a true representation of the rock masses which are ex- 
posed in this colony” The New bouth Wales Govern- 
ment have m preparation a geological map, which, it is 
expected, will be available for use before the general map 
is published. 

The Queensland Governmwt has been keenly alive to 
the importance of m.ipping out the immense mineral dis 
tricts of that colony, and for some years has kept a staff 
of geological surveyors actively employed in the work. 
The information thus collected has been embodied in a 
series of elaborately-coloured and beautifully-executed 
maps, which have proved of great service in the compila- 
tion of the general map of Australia. An excellent sketch 
map, covering a considerable portion of the colony, has 
been obtained from the Government of South Australia 
It was compiled under the direction of Mr, A B Cooper 
It IS especially valuable, as il embraces a great part of the 
populated districts. The country north of Encounter 
Bay, the most extensive mineral district m the southern 
portion, was examined and reported on by Mr Selwyn 
many years ago, and a sketch map prepared by him is 
being used in compiling the new map. The same district 
has been very recently reported upon by Prof. Ulrich, at 
the request of the Government, and his observations are I 
proving of great assistance 

Th.inks to the energy of Mr C. Gould, a son of the 
eminent naturalist, the geological characteristics of Tas- 
mania were very accurately delineated during the time he 
was geologist for the colony An excellent map was 
published under his direction, and he voluntarily m.adc a 
number of additions to it a short time aeo, when he 
learnt that a copy w.is to be transmitted to Victoria to be 
used in the preparation of the general geological map of 
Australia. 

A large portion of the vast territory of Western Australi.i 
has been surveyed by Mr H Y L. Brown, Government 
surveyor, but who was once attached to the geological 
staff of Victoria. This gentleman has produced a very 
beautiful sketch map of the S W. portion of the colony, 
which has been extensively used by the compiler of the 
new map. It thus appears that every cate has been 
taken to obtain the most accurate inform.ation at present 
available. 

An examination of the map discloses facts of interest 
not only to geological students but to the public at large. 
The value of the map to men engaged in mining is too 
palpable to call for comment, as it shows at a glance the 
formations in which the precious metals occur, la rocks 
belonging to the primary or palaeoioic group, gold, tin, 
antimony, silver, lead, and copper may be confidently 
se.-irched for The secondary or mesozoic rocks contain 
coal, while tin is frequently found associated with granitic 
rocks._ Persons engaged in pastoral and agricultural 
pursuits will also derive advantage by consulting this 
map. A very little geological knowledge will tell them 
that in districts where the principal rock masses belong 
to the tertiary period they may look for well-grassed 
plains suitable for pasture. In areas where the volcanic 
rocks abound, rich soil, well adapted for agriCuhural pur- 
suits, may be expected. The slatey ridges formed by the 
older situnan rocks, and the sparsely grassed mountains 
of gramuc rock which abound in Western Australia, also 
convey a valuable lesson to the intelligent obiemr. One 


of the most prominent geological facts which the map 
discloses is, that a great metalliferous belt lies on 
each side of the mam Cordillera from Cape Yorke 
to the southern point of Tasra<ima. It is composed 
chiefly of metamorphosed schists and granite rocks 
overlain in a considerable area by the newer palaeo- 
zoic rocks and mesozoic coal-bearing strata. Another 
great belt appears to extend from Encounter Bay in South 
Australia towards the Gulf of Carpentaria. North of the 
30th parallel of latitude the schists are overlain by ter- 
tiarics, and what Mr, Daintree considers to be rocks of 
the cretaceous age up to lat 20° to 23”, where a large 
patch of metamorphic schist occurs. The whole tract 
west of the eastern metalliferous belt is occupied by ter- 
tiaries. Wide treeless plains, and what are called desert 
sandstones, abound. The vast tract of country known as 
Central Australia will have to be marked “ unknown,” as 
geological surveys have not yet been made of it. What 
is .at present known of the geological character of the 
northern portion of South Australia will be mapped out, 
Ihe Government of South Australia have furnished a very 
good map showing the pal.Eozoic tract of Port Darwin, 
and from notes made by explorers the department has 
been able to lay down a large granitic tract also, as well 
as a large area covered with rocks of volcanic origin. 
The coal rocks are seen extending all along the coast 
from Port Curtis, m Queensland, in an almost unbroken 
line to Eden or Twofold Bay They are especially pro- 
minent at Newcastle and Wollongong, in New South 
Wales. They again appear north of Comer Inlet, at 
Cape Otway, and can be traced in broken patches along 
the coast up to Glenelg, where they aoparently terminate. 
Another interesting fact established by the new map is, 
that within the tertiary era connection has existed be- 
tween Tasmania and the mam land. There is a strict 
resemblance between the geology of Tasmania and the 
comment, and the chain of granite islands extending from 
Wilson’s Promontory, the southernmost point of Austra^ 
ha, to Cape Portland the northernmost point of Tasma. 
nu, have all their ridges capped with teriiaries, thus 
showing th.it within the tertiary period the island and the 
continent must hate been connected. The mam geologi- 
c.tl characteristic of Western Australia is the immense 
area occupied by granitic rocks, varied occasionally by 
pitches of sandstone, especially on the southern coast 
line. A comparatively small part is occupied by a belt of 
metamorphic rocks to the east of Champion Bay. Vol- 
canic rocks are also visible A large granitic tract occurs 10 
the basin of the bhaw River, east of DampiePs Archi- 
pelago. It appears that there has been a greater amount 
of denudation on the western side of the continent than 
on the eastern. Where the altitude is that of the Di- 
viding Range, which varies from about 1,500 ft. to 7,000 ft,, 
either granite, metamorphosed schists, or silunan rocks 
are found. Underneath the basalt or volcanic rocks in 


Queensland, as well as at Ballarat, the deep leads occur. 
It IS curious to note that the deep leads of Queensland 
contain tin as well as gold. Wherever the dark red 
patch appears indicating granite, tin may be expected to 
be found. The extraordinary richness of the tin deposits 
of Queensland and New South Wales will probably 
cause the immense granitic tracts of Western Australia 
to be thoroughly explored. The middle belt of meta- 
raorphic schists which occurs in South Australia is as 
well known for its extensive copper mines as the eastern 
belt is for its gold. .... 

The Mining department of Victoria has established a 
high reputation for the general excellence of the geolo- 
gical maps it has produced. The last effort will refl^ 
equal credit upon the officers employed upon it. fhe 
rocks are shown in a descending order, and are easily 
recognised by the distinguishing colours with which 
they aze anted. A system of lettermg the face 
of the map has also been adopted, which will fa- 
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cilitate the ^pid identification of the rocks. In 
gcneril appearance tjhe map will more closely resemble 
those prejured in Germany pr France than those Com- 
piled m England. As already mentioned, the respon- 
sible and Onerous task of reducing the mass of materials 
obtained freni so many different sources, and embodying 
results of so many months of patient investigation, m 
the new map, has been performed by Mr R Brough 
Smyth. Mr. A. Everett, a draughtsman employed in the 
Mining department, has been entrusted with the duty of 
colouring the map, and Mr. R. Shepherd has performed 
^e difiiult work of colouring it on stone. 


NOTES 

Sir Samoki, and Lady Baker arrived at Cairo, last Sunday. 
All was well 

The twenty-second session of the American Association for 
the Advancement of Science commenced its meetings at 
Fortland, Maine, on Wednesday, 20th mst. Prof Lovering, 
of Cambridge, is president for the year. 

The discovery is announced, from America, of another small 
planet. No 133, by Prof Watson, of the Ann Ailior Obser- 
vatory 

The session of the Iron and Steel Institute it Liege was 
brought to a close on Thursday, on winch evening ihe King of the 
Belgians gave the members a grand reception at Brussels There 
was an interesting discussion on Wednesday morning between Mr. 
Bulgenbach and Mr Bell at the Institute, on the subject of the 
construction of high furnaces Papers were read relative to 
various technical matters, and the President read a paper upon 
the extension of commercial relations with China In the after- 
noon more than 450 excursionists paid a visit to the factory of 
Messrs. Cockerill at .S*aing .Several speeches were made, 
and the visitors, who were most cordially received, remained 
four hours It has been decided that the Congress should meet 
in 1874 in Philadelphia, and in 1875 in t.ngland A very in- 
teresting paper was read at one of the meetings by M Julien 
Deby, CL, “On the Rise and Progress of the Iron and Steel 
Industries m Belgium," m which he said • — “ We are very igno- 
rant of the state of things in this country prior to the arrival of 
Julius Ctesar Archmulogical discoveries of quite recent date, 
still unpublished, seem to indicate that at the period of the great 
Roman conqueror's mvasion Iron had already been made in Bel- 
gium, while It was yet unknown to the inhabilants of the Bntuh 
Islands. The oldest records we have consist m vast deposits of 
'cinder which cover many acres of ground, and are situated at Niew 
Rhode, between Louvain and Acrschot, in Brabant, as well as at 
Tessenderloo, m the Antwerp campagne, where they generally 
occupy the top of the many ferruginous hillocks of that region. 
Alopg with these accumulations of iron cinder are found Hint 
arrow-heads and fragments of coarse pottery, characteristic of 
the earliest dawn of civilisation, and which must have belonged to 
the old pre-historlc workers of these deposits. At a later period, 
and daung the Roman dominion, iron w.a8 produced in very 
many places in Belgium. Immense heaps of cinder are to this 
day scattered in many parts of the country, and several of these 
are being profitably worked in the neighbouring blast furnaces.'’ 

The meetings of the British Archaiological Association at 
Sheffield were brought to a close on Saturday The time 
has been spent by the members m visiting most of the 
places of archaeological interest in the district during the 
day, and in lutening to papers read in relation to the 
places visited, as well as on other subjects. On Wednes- 
day tfight, at a tomiirtamnt in the Cutlers’ Hall, Mr. ' ^ 
N. Fhiihps read a paper on the “Manallw^e of Hard- 


ware by Celts and Romans,” illustrated by fine tpeeimens in 
bronze of various degrees of advancement, a baked clay meltmg- 
pot, and a bronze ingot He adduced evidence of mining and 
smelting by Romans, and stated their wood-smelted iron to' be 
of unequalled malleability. He suggested that the Romans 
held Biitain for the sake of its mineral we.akh ; their extensive 
beds of sconse in the Forest of Dean were still so rich in iron- 
stone tlial they were being re-smelted Mr T. Morgan re od a 
paper on the “ Earliest 'Tribes of Yorkshire,” and Mr. Allred 
Wallis one on the “ Pre-historic Remains on the Derbyshire 

At the meeting of the .Somersetshire Archaeological and 
Natural History Society held at Wells last week Dr. Bed!^o« 
gave a brief sketch of the ethnological history of the county, 
and showed us beanngs upon the physical aspect of the popula- 
tion at the present day We learn from the paper that the 
people of the eastern half of the county have, on the whole, 
broader heads, lighter hair, and darker eyes than those of the 
western half In all these respects the eastern men approach 
more to the ordinary F nglish, the western to the Irish, standard. 
The mived blooilcd inhabitants of the towns apptar to be lighter 
as to both ey»s and hair than the people of either division. The 
fair and handsome Frisian type is pretty common m the north 
of the county. In the billy south eastern region .alioiit Wm- 
canton dark complexions and dark or even black hair attest the 
late and imperfect baxonmtion of the country , the same may 
be said of the Quantocks About Minehead and Dunster, per- 
haps from the less fixity of the population induced by seafaring, 
there is more evidence of mixture of blood , and in Exmoor and 
in some villages of Mendip the narrow skull, prominent jaws, 
and bony frame of the Gaelic type and the Turanian oblique eje 
and pyramidal skull crop up 

Dr Bfli, pETficREW, F R S , has been appointed Lecturer 
on Physiology at the School of Medicine, Surgeons’ Hall, Edin- 

The Secietaries of Section C (Geology) of the British Asso- 
ciation reijuest the attention of authors to the rule requiring the 
early transmission of papers In order that the work of the 
Organising Commitlec may be completed in time, all papers and 
reports, accompanied by abstracts, should be foiwatded to the 
General Secretaries not later than September 4 

We are indebted to Mr G Gore, F U S , for a copy of a re- 
print of an able article of bis on the “ National Importance of 
Scienlitic Research,” which appeared m a recent number of the 
WestminsUr Kev'ew, Wc are glad to have the opportunity of 
drawing attention to Mr Gore’s paper, as it forcibly expresses 
the view we,have so persistently advocated in our own columns. 
Mr. Gore, after showing that the pursuit of pure Science is rarely 
rewarded m this country, points out that it is the duty of the State 
to provide and p.ay for pure scientific research, for the following 
reasons • — “ Because the results of such Iabour,are indispeuMble 
to national welfare and progress j because the results are of im- 
mense value to the nation, and especially to the Government ; 
because nearly the whole pecuniary benefit of it goes to the na- 
tion, and scarcely any to,the discoverer , because research cannot 
be effiaently provided for by means of voluntary effort ; and 
because there appears to be scarcely any other way (except by 
application of Umversity revenues) in which discoverers can be 
satisfactorily paid for their labour ” At present, as the writer 
states, the men paid the highest are not those who discover 
knowledge, but those who use and apply it. The reason for 
this apathy of the public as regards scientific work IS, as Mr. 
Gore shows, clearly traceable to a widespread and lamentable 
ignorance of the nature and value of scientific hiquiry. To 
diffuse na^ral knowledge among aip society ft there 

fore a great duty at thejpresent me. “ ' ' ''''' '' 
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Thb Philadelphiant are hard at work preparing for their Cen- 
tennial Exhibition to be held in 1876 200I each for the ton best 
deaignsforanappropriate building had been offered, and forty plana 
have now bew aent in The Centennial Commiaaion having 
in charge the inauguration and conduct of the Great Exhibition, 
have already made most commendable progress. Committees 
from their number, having in chaige special departments of the 
vast scheme, are in constant session, and the general outline of 
the work seems to have been fully developed '1 he site for the 
building' used fur the occasion has already been selected m Phila- 
delphia’s beautiful park, and the formal transfer ol the ground 
by the city autbonltes to the control of the Centennial Commis- 
sioners took place, with the imposing ceremonies befitting the 
occasion, on July 4. The decoration of the ground for the jiur- 
pose, the planting of shade trees, &c , will be taken in hand at 

Among the appropriations made by the State of New York 
for the State Cabinet of Natural History are the following enu- 
merations —Hall of Natural History, cleaning, repairs, &c , 
3,000 dots, , for the increase of the zoological colleaion, 1,000 
dols. , assisting in arranging duplicate fi^ssih and minerals fur 
distribution, 1,500 dols , salary of botanist, l,500dols , (or the 
use of the Cabinet of Natural History, 10,000 dols , making an 
of 17,000 dols. The Board of Regents of the Univer- 
sity receive 6,500 dols 

The offer of free lodging in the Rudolphinum during the Ex- 
hibition at Vienna has been responded to by no fewer than 2,412 
teachers Of these 418 have been selected, viz — 207 Austiians, 
99 Germans, 36 Italians, 20 Englishmen, 14 Dutchmen, 13 
Suedes, I2 Danes, 10 Swiss, 7 Russians, 3 Belgians, and 2 
Spaniards. 

The Committee appomted by the Birmingham Natural 
History and Microscopical Society to carry out the pro- | 
posed Marine Excursion have, as nearly as possible, completed 
all the necessary arrangements. A yacht has been hired 
for six days, commencing Sept. (, for a very moderate 
sum Mr. A. W. Wills has made a large-sized dredge, which 
he has kindly presented to the Society. Ihe small dredges 
belonging to the President and Mr. Wills will also be available 
for the excursion. With the view of tendenng the dredging 
operations scientifically interesting and valuable, it is proposed 
to use a Miller-Casella thermometer with copjier case, similar to 
those supplied for the Poratpine and Li^htmng expedition. 
Dredging operations, and the management ut the yacht, will he 
entirely under the direction of the President and Mr Wills, who 
will determine the hours of sailing and returning, the places to 
be visited, &c &c In addition to those made in the yaiht, 
excursions to places of interest in the neighbourhood will be 
planned at intervals during the expedition. Very satisfactory 
arrangements have been made as to accommodation The pro- 
posed excursion is an experiment which, if successful, may be 
repeated on a larger scale at some future time 

The United States screw steamer Jumata, of 8a8 tons bur- 
den, left New Yoik on the 24th of June, bound to Greenland, 
on her mission of rescue to the crew of the Polaru. She is in 
Charge of Commander Braine, with a picked crew, and has been 
fitted out with every appliance needed for the success of her ob- 
ject. She reached fat. Johns, Newfoundland, on June 30, and 
immediately went into the dock for the purpose of being pro- 
perly sheathed wiih iron, and otherwise strengthened and fchiied 
As soon as this was completed she left for Disco, on July 9, 
where, or at Upemavik, she will wait until the arrival of her 
consort, the Ttgnss. The Tigress, it will be remembered, is the 
Newfoundland sealing steamer which rescued a part of the crew 
of the Pataris from the ice, and was purchased irt the Seci^aiy 


of the Navy as a relief vessel for the r^amder of the pirty, as 
being better fitted for this end than any vessel that could be pro- 
pcily prepared m time for departure during the present summer 
She reached New York on. June 28, and was Immediately exa- 
mined by proper officers of the navy, who decided at once what 
allLiations and repairs to put upon her. The Tigress is 165 ft 
in length, has 28 ft breadth ol beam, and 16 ft depth of hold, 
draws 13 ft. of water, and has a capacity of 463 tons She has 
been placed under Commander Greer, lately of the Naval Aca- 
demy, and IS accompanieti by Captain Tyson, late of the Polaris, 
as iu.-master The Jtgsess left Brooklyn on July 14, and arrived 
at St Johns on July 23, where, like the Juniata, she will take 
m additional supplies, and then proceed northward. .She is pre- 
pared to remain two years m the K orth if necessary, although it 
IS hoped that she will return during the present season, convoy- 
ing the Polaru. 

The second annual report of the Board of Commissioners of 
the Department ol Public Parks mNew York, is partly devoted 
to the condition of the Menagerie in Central Park, which has 
iiicicased considerably m size dunng the last jear A catalogue 
IS appended of the animals coniaiircd in the collection, which is 
on exactly the same plan as Mr fadater’s carelully constructed 
List of Animals mjlie Zoological Society's Gardens m Regent’s 
i’ark. 

In Part V of Dr. Brown Seqnard's new “ Archives of Scien- 
tific and Practical Medicine,” there is an excellent analysis of 
some of the recent researches on the localisation of the cerebral 
liinctions, includmg an account of the experiments of Nothnagel, 
tiudden, and others We hope next week to be able to give aii 
abstract of the paper. 

The death of the Rev Peter John de Smet, of the Society 
of lesus, IS announced as having taken place at St louts on 
May 23— an event which is worthy to be noted in a scientific 
point of view Although not himself a special student of natu- 
ral science, numerous collections made at his request and under 
Ins direction, and transmitted to museums at home and abroad, 
have borne witness to his tastes , and it is even slated that he 
has left bchmd him a manuscript record of his life, in which are 
embraced important notes oi the habits and customs of the 
Indian tribes of the West, and of the physical condition and 
natural history ol the regions inhabited by them. 

The Fourth Part of the illustrated work by Mr. Hermann 
.Strccker, of Reading, Pennsylvania, upon the Lepidoptera has 
just been published, and contains figures and descriptions of 
quite a large number ol species, illustrated by one plate Among 
other species is included a new butterfly {Satyrus hoffmanni), 
obt.uned by Dr. Iluffniann at Owen's Lake, in Nevada 

The Journal of the Soeuty of Arts for August 22 contains a 
report on steel as represented at the International Exhibiiion, 
by Mr. William Baker. 

A EETTEE appears in the Ttsnes of Tuesday, from Mr Richard 
Potter, one of the patty from Mr. Leigh Smith’s Arctic Expe- 
dition, by the Spitzbergen route. It is dated I'rcnerenberg Bay, 
July 4, and says i— “ The Poi/usn came m here lest night, and is 
going away agam to-day She is going home in about three 
weeks, I believe. We fell in with the Samson two days ago We 
have been up to the Seven Islands, Ut 80° 50', but there is too 
much tee to go farther North at present. Prof. Nordenskiol.l 
and the other tnen who tried to get North 111 boats could not 
get farther than 80’ 35' lat., and then, finding the ice too rough 
for sledging, ctossed the north-east land, and returned by Hinlo- 
pen i^lniti, They most have had a bad lunq of it, as Oiete were 
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snowstorou fifty out of &tty days. The bay where we are now 
b where Parry left the ffx/a when he went North on sledgea. 
It b anytUiig but a fertile place, as the low ground u all one 
great swamp, and there is a lot of snow on the ground still. We 
are going to stop here to take in water, and to get the provbiona 
and coaU ont of the Samson,” 

The additions to the Zoological Society's Gardena during the 
last week include a Naked-footed Owl (Alhtne noctua), Euro- 
pean, an Ei^yptian Vulture {Ntophron perenopterus), and two 
Buuards (Buta> taekardus), from Africa, presented by Mr S. G 
Reid and Lieut. Denison , a Golden Ea^le (Aqutla cAtysaitus), 
European, presented by hfr. A W. Tait , a Paradoxure (Para, 
doscurus typus) from India, presented by Mr. A F Adey ; a 
Mantchurian Crane (Grus moHttgtusta) from N China; a Wild 
Pig (Sus scro/a) from N Africa ; three Common Guillemots 
(Urta trade), Brihsh , a White- backed Piping Crow ( Gymntsrhina 
leuconota) from Australia, deposited, and four Gambel’s Part- 
ridges (Calhptpla gambthi) hatched m the Gardens. 


SCIENTIFIC SERIALS 

Der Nalurfaruktr for July 1873, contains, among other Inte- 
resting matter, an account of observations by Herr Nageli, 
among plants in Alpine regions, as to the production of closely- 
related plant forms. He is led to conclude, (m opposition to the 
common view), that association is more (av,iurable to the forma- 
tion of species, than isolation There are also hoUnical papers 
on the assimilation of air-plants under water, and the opening and 
closing of flowers. In physics and chemistry we have M 
Amagat’s recent important experiments on the expansion and 
compressibility of gases, and those of Troost and Tlautefeullle on 
isomeric and allotro.iic transformations ; a notice of M. Bichat’s 
investigation of the influence of aggregate state on magnetic 
rautory power, 4c. M. Bichat has ascertained a decrease of 
this power as temperature rises, and entire disappearance of it 
in the state of vapour. Some striking facts with regard to the 
meteorological ditferences between norihem and soulhrrn hemi- 
spheres are from a paper by Prof Dove to the Berlin Academy 
In pbys'ology there are notes on the pbee of decomposn m of 
albumen m animal bodies, and on the significance of common 
silt in the animal economy Astronony and t-chn>l.>gy are 
also represented, and there is a good iclcction of K,nnert Md- 
thedungen. 

The ' current number of the /his commences with an article 
on the ‘‘Ornithology of Sardinia,” by Mr A. B Brook, which 
IS one of a series on that subject. The part betore us includes 
the Woodpeckers, their allies, the Swifts, and some Passerine 
buds, among which are MeUfoOhdus sardus Bradypterus eettt, 
and the Corvine birds Mr. K Swinhoe describes the habits 
and plumage of the Rosy Ibis of China and Japan (Ibts nippon) 
He also notes points in its visceral anatomy, comparing them 
With the corresponding structures m the Common Heron, in 
order to show that the aflinides supoosed by some to exbt be- 
tween the two buds are but slight. An cditonal not* verifies 
the conclusion that the Ibis and 'ipoonbiil a e intimaiely related, 
and dilfers justly from the au hur’s conjeemre that the former 
bird h related to Tantalus, which is a tnie htoik — Mr J, H. 
Gurney gives a lenth additional Int of bulls born Natal, includ- 
ing several species from the rich collection of Mr, R. B Sharpe. 
Ml. J. K. Harting contributes a paper on Charadtxus peewartus 
of Temmmck, in which it is shown that this bird is the smaller 
of the two allied species inhabiting Africa, but not found in St. 
Helena, Ad that the St Helena species, till now unnamed, is 
distinct (Aegtalda tancM heltna, llarting) Vieilloi’s name, I 
Ch. variut, must also take precedence of Temminck’s CA. 
peeuarius An illustration is ^ven oi each of the Wrda 
refcired 10. — Messrs Salvln and El lol, in con inuaiion of their 
notes on the TVochthda, discuss ihe genera Pygmorms, GlaucUtVoA 
Threnetes, separating the first into three groups, from the second 
removing C doArm to the Mnuv Grypus, as already suswetedby 
Mr Gould, and adding Giaucis ruekert to the ibird The same 
ornithologists help to aenr the lynonomy of LapHornts muidi by 
mming 2. regtna of Gould, Z. strtciolophus — Mr. T Ayrea 
conluiurs his notes on birds in the republic of Trans-Vtal, end 
Mr. G. N. Lawrence on the Cuckoos of the genus NtomrplUu 


defines precisely N. geoffroyi, N. sahdni, N rufipenms, and 
N pucheram, showing that the specific validity of the last- 
has been questioned by ievenl distioguished omitho- 
logisb , though some time ago, Mr. Sclater, ea seeing the type- 
specimen, was convinced of its being nn excellent epeaea. 
-—Mr. Salvin figures the typical specimen of Fulua alba of 
White, showing that it is evidently (jf the genus Notomis, at 
pointed ont by Herr von FelzeUt— The Viscount Walden, 
P Z.S., describes, as the last paper, a coUectmn of birds from 
the Andaman Islands, made by Lieut R. W Ramsay j figuring 
Centreoeeyx andamanensu, Kdtacwcla albwetOrts, Sturma 
andamanensts and J,inthanas cotumboiMs, also entering mto 
detail with reference to SpUotnu ilgtm. 


SOCIETIES AND ACADEMIES 

Kioa. 

Society of Naturalists, March 5 — Dr Petzholdt concluded 
a senes of five lectures on Turkestan, having desenbed the 
fauna and flora, ethnographical features, dwellings, manners and 
customs, state of agriculture, mining and manufacture, &c. lie 
commends the mode of treating sJkworms as superior to that 
in Europe, and thinks Ihe system of irngaiion more perfect than 
m any other land not having scientific appliances. The Russian 
portion of Tasekkent, it is slated, has now a good chemical 
laboratory 

The Correspondemblatt (No 6) contains a note on uncommon 
forms of hair-growih, wiih reference to two Russian peasants 
exhibi'ed before the .Society m December. 

March 19 —Herr Bsrg gave an account of his excursion to 
Kurland, and the plants and mollusca he met with 

March 26.— Dr Nauck described an electrical experiment. 
A funnel with leather bag at the end is placed m a long 
glass cylinder, and has mercury poured into it The liquid 
streams through the pores against the glass sides, and runs down 
The lower part of the cylinder and the mercury in it ate found 
positively electric, while the upper part and the funnel with its 
mercury are negative Tbc limit between positive and negative, 
after some variation, divides the cylinder into two parts, ol which 
the lower is double the upper, 

Apnl 2 — Ur Schell teporled on the present arrangement of 
the meteo'ological staaon of Riga, and on oiiservauons of the 
water mark at Riga and at Duna mouth lu 1872. 


BOOKS RECEIVED 

Foibigh — Rrmarlcs on tynoiivma of European Spiders Prof T Thorell 
(Up-a a) — Lohrbuch dcr Physik, Untie Liefcrung Dr Paul Rei» (Leipeig). 

English — Gateway to the Polynia, a Voyage to Spitibergen, from the 
Jouinal ol J C Well-, R N (H h King & Co ) —hound and Muiic 
Sedley i jylor, M A (Mucmillan & Co ) - Echoes from duUnt Footfalls 
Kev I Ila>e< (ilodder & Stuiighion) —Man a special Creation Willuin 
Sharpe, M l> tK Hardwteke) — Imroducuon to Physical M eaaure meats ■ 
Ur F Uohlrausch (J A A Churchill) -MitJiell • Manual ol Praerteal 
Assaying tdit.dbyWm Crookes ( l ongmani Ik Co ) — Descriptive Socio- 
logy. Classified and arranged by Herbert Spencer iWilliami A Norgate) — 
Iniroduclury lest Book ol (.e.ilogy David Pago LCD IW Blackwood 
& Sons) —Advanced Text Book of Physical Geography David Page, 1 L D. 
(W Hackwood « h0B)-Halr.h,.ur, in the Green Lanee J E Taylor, 
KZS (R Uardwickel-Ihe Afiicaii Skeich Book' Winwood Reade 
(Smith. Hd-r lx Co ) — Lacerda’s Journey to Cazembe in 1798, Translated 
by Cap! R h Hu ion (J Murray) — Memenii of Mineialogv James 
xf.. . cuLir rs a.. lickJ-Harveian Oration 1873 G RoHestOn, 
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THE TESTIMONIAL TO MR. COLE 
A S was to be expected, the subscriptions for the well- 
deserved testimonial to Mr. Cole, to which wc have 
already referred, have so far been thoronghly satisfactory, 
upwatds of 2,000/. having already been subscribed 
Among the names of the subscribers will be noticed the 
names of men eminent in nearly every department of hu- 
man activity. Thus see Dr. De La Rue, Mr Brassey, 
Mr Baines, M P , Messrs. Clowes and Son, Elkington and 
Co , Prof Ella, Mr. C. J. Freake, Lord Ronald L Gower, 
Sir P'rancis Grant, Earl Granville, Messrs. S. C. Hall, 
Hawkshaw, Hawksley, Lord Houghtoh, Messrs. H. A 
Hunt, C.B., Jackson and Graham, John Kelk, Longmans, 
J. E. Millais, Lord C. Paget, Sir A. de Rothschild, Sir 
Titus Salt, Duke of Sutherland, Messrs. G. Trollope and 
Sons, Sir Richard Wallace, Dr. J F. Watson, Marquis of 
Westminster, Sir Joseph Whitworth, &c. &c. We may 
well hope that ere the list be closed many more names 
will be added, and such a sum subscribed as will render 
possible a testimonial worthy of the services performed 
by Mr. Cole to all the best interests of this country. 

The earliest work which can be considered to have a 
connection with Science undertaken by Mr. Cole, was 
the reform of the Patent Laws, which he advocated in 1 850, 
afterwards inducing the Society of Arts to take'up the sub- 
ject He wrote three Reports, and the principles which he 
laid down have been generally adopted as the basis of the 
present law. He particularly insisted upon the principle 
of a moderate fee at the first registration of an invention, 
such payment to increase at the option of the inventor m 
after years. He denounced all “ taxes on inventions,* as 
such, and public opinion is now beginning to go with 
him. Successive Governments have received hundreds 
of thousands of pounds from this source, and still with- 
hold all proper aid to the encouragement of Science. 
There is a spice of sarcasm in the adage which has been 
worked m Sgraffito on the back wall of the new Science 
Schools, “ Scientia non habet inimicum nisi ignorantem ’’ 
In 1852 Mr. Cole reformed, or we may almost say 
established, the system of Art Schools, making it 
possible for every locality to have its Art School if it 
pleased. In 1853 the Department of Art was made 
Department of Science and Art, and Dr Playfair was 
appointed to organise the Science division , but he shortly 
afterwards resigned his post, md became Professor of 
Chemistry at Edinburgh. Mr. Cole then became sole 
Secretary for Science and Art. The late Marquis of 
Salisbury was the Lord President, and doubtless to the 
great interest which this nobleman took in all matters 
appertaining to Science is to be ascribed some of the 
success with which Mr. Lowe was enabled to ventilate 
and carry out his views. Captain Donnelly, R E., was 
invited to enter the Department, and through the instru- 
mentality of Lord Salisbury, Mr. Cole, and Captain 
Donnelly the present Government system* of scientific 
instruction throughout the country, one of the things of 
which England has the greatest reason to be proud, was 
evolved ; and through the admirable harmony existing 
between Major Donnelly and Mr. Cole the work has been 
Nft aoi—VoL. VIII, 


brought to its present flourishing condition. In 1856 
there were 16 Science schools, in 1872 there were 1,338. 
This IS one part of the work which Mr. Cole has done fo 
English Science, and we blush to think that it has not 
been appreciated by men of Science as it ought to be 
and as it will be appreciated 

The Report which has just been issued by the Science 
and Art Department as to the attendance in the various 
dasses connected with it, and the number of visitors to 
the various museums during 1872, will give some idea of 
the magnitude of the work accomplished by Mr. Cole. 

The number of persons who have during the year 1872 
attended the Schools and classes of Science and Art in 
connection with the Science and Art Department is as 
follows viz. 36,783 attending Science Schools and 
Classes m 1872, as against 38,015 m 1871, and 244,134 
receiving instruction in Art, showing an increase on the 
previous year of 31,633, or nearly 15 percent. At the 
Royal School of Mines there were 20 regular and 148 
occasional, students ; at the Royal College of Chemistry, 
212 students'; at the Metallurgical Laboratory, 30; at 
the Royal [School of Naval Architecture there were 35. 
At the Royal College of Science for Ireland there were 
20 associate or regular students, and 19 occasional 
students The lectures delivered in the lecture theatre of 
the South Kensington Museum were attended by 11,958 
persons, or 2,927 more th.an 101871 The evening lectures 
to working men at the Royal School of Mines were 
attended by 2,400 persons; and 186 Science teachers 
attended the special course of lectures provided for their 
instruction in the new Science Schools at South Ken- 
sington. The various courses of lectures delivered in 
connection with the Department in Dublin were attended 
by 2,577 persons ; and at the evening popular lectures, 
which, were given m the Edinburgh Museum of Science 
and Art during the Session of 1871-2, there was an 
attendance of 1416. The total number of persons, there- 
fore, who received direct instruction as students, or by 
means of lectures, iti connection with the Science and 
^ Department m 1872, is nearly 299,000, showing an 
increase as compared with the number in the previous 
year of 28,000 or 10 per cent. The museums and collec- 
tions under the Superintendence of the Department in 
London, Dublin, and Edinburgh, 'were last year visited by 
upwards of 2,922,000 persons, showing the very consider- 
able increase of 1,141,000, or about 63 per cent, on the 
number in 1871. The .returns received of the number of 
visitors at the Local Art and Industrial Exhibitions, to 
which objects were contributed fidm the South Ken- 
sington Museum, show an attendance of upwards of 
574,00a The total number of separate attendances 
during the] year 1872, as shown by the returns of the 
different Institutions and Exhibitions, in connection with 
the Department, has been upwards of 3,795,000. This total, 
compa^ with that of the previous year, presents an 
increase of 1,117,000, or 53 per cent, not including the 
number of visitors at local exhibitions, which was expep- 
tionally augmented last year by the attendance of 420,000 
at the Dublin Exhibition of Art .and Industry, and is 
necessaply liable to much fluctuation from year to 
year. 

Wc i^pet extremely to see that part of the great 
work done by Mr. Cole, in establishing the South Ken* 
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sington Museum, runs some risk of being undone by the 
unintelligent intermeddling of Government. It would 
appear from statements recently made in the House of 
CooSmons that arrangements were being made for trans- 
ferring the management of the South Kensington, Bethnal 
Green, and similar institutions to the trustees of the 
British Museum. It is difficult for an outsider to see 
what Government means by contemplating such a step ; 
we believe no better means could be taken to cripple the 
efficiency of such institutions than by giving them over to 
the irresponsible management of the unpaid trustees of the 
British Museum, who have at present much work on 
their hands, which is the subject of constant P.irliamen- 
tary inquiry. We cannot conceive that Mr. Cole would 
approve of any such step, a step which, we repeat, would 
be sure to mar the great work which, with untiring la- 
bour, all-conqueiing zeal, and advanced intelligence, he 
has accomplished Report indeed has reached us that a 
National Committee is being formed to urge upon Mr 
Gladstone's re-constituted Government the necessity of 
putting the British Museum, the National Gallery, and 
Institutions supported by Parliamentary funds, and now 
Trustee muddled, under the direct control of a respon- 
sible Minister. 

Sir Joseph Whitworth consulted Mr Cole upon the 
establishment of Scholarships for Mechanical Saence, to 
take place after his death. Mr, Cole recommended him 
to establish them during his life, so that he might have 
the enjoyment of watching the progress of them Sir 
Joseph followed this recommendation, and presented the 
country with 3,000/. a year for these Scholarships 
Mr. Cole is now devoting special attention to the appli- 
cation of Science to Pioductive Industryin the yearly Inter- 
national F xhibitions, and we trust that he may long be 
spared to reap the honour which is his due and to help 
on the work of which he has laid the foundation. 

The erection in Lxhibition Road ofthe handsome Science 
Schools, one of the few buildings devoted to Science of 
which the country may be justly proud, which Mr Cole 
has at length successfully achieved, is due solely to the 
persistency of his efforts, rendered more and more perti- 
nacious by the obstinacy and penunousness of the 
Treasury, which in the most niggardly spirit is still starv- 
ing the work and preventing its proper development, 
simply bec'.iise, we piesume. It is a scientific work ; and 
It was the intention of the recent Chancellor, Mr. Lowe, 
that in this particular England should be distanced by 
the smallest Continental or American state It is fair to 
add that Mr. Cole was supported in this p.articular direc- 
tion by the Duke of Buckingham, the Duke of Marl- 
borough, and the Marquis of Ripon, who have succes- 
sively been Lord Presidents since 18615. 

ADVANCED TEXT-BOOK OF PHYSICAL 
GEOGRAPHY 

Advanced Text-Book of Physical Geography. By David 
Page, LL D., F.G.S , Professor of Geology in the Col- 
lege of Physical Science, Newcastle. Second and En- 
larged Ed. (Edinburgh and London . Blackwood, 1873 ) 

P HYSICAL Geography is one of those branches of 
knowledge which, without being a science in itself, 
maJees use of many of the Sciences to explain and illus- 


trate the facts and phenomena with which it deals. So 
far as it is confined to the mere knowledge of facts and 
description of natural phenomena, no special acquaintance 
with any science is required j but when it comes to deal 
With the causes of phenomena and the deductions from 
geographical facts, it is essential that the teacher should 
himself possess a good general knowledge of several 
branches of modem Science In particular it is neces- 
sary that he should clearly grasp the mam principles of 
Physics, that he should have a good acquaintance with 
the distribution of animals .ind plants, and so much 
familiarity with arithmetic and mathematics as to be 
able to avoid making statements which are palpably 
incorrect 

After a careful examination of the present volume, we 
arc forced to conclude that the author is, on all the above- 
mentioned points, unfitted to teach this paiticular subject. 
It IS with much 1 egret that wc say this, h.aving expected 
something very different, not only from the popularity of 
Prof. Page as an author and a teacher, but also from the 
criticism of one of our first literary periodicals (used as 
an advertisement), that the work is “ .1 thoroughly good 
text-book of Physical Geography” In order to justify 
this difference of opinion from so high an authority, it 
will be necessary to point out what are the most promi- 
nent errois and defects in the volume. Some of these 
defects may, it is true, be mere oversights , but most per- 
sons will be of opinion that, in the second edition of an 
educational work, the plea of “ oversight ” can hardly be 
allowed. 

In the second chapter — on the figure, motion, and 
dimensions of the earth — we find a senes of curious mis- 
conceptions, blunders, or obscurities At page 19 we 
have the globe “ revolving and rotating m obedience to 
the laws of gravitation and attraction, " and in the next 
page these words aie again used as implying distinct 
“forces" On page 21 occurs the following — ‘‘ But day 
and night arc of unequ.-il and varying length according to 
the seasons-, and these seasonal successions are caused 
by the facts — first, that the orbit or path of the earth’s 
revolution round the sun is not a perfect ciicle, but an 
ellipse ; and second, that m performing this revolution 
her axis is not perpendicular, but inclined at an angle of 
66° 27J' to the plane of her orbit ” This is simply absurd. 
The cllipticity of the earth’s orbit has nothing whatever 
to do with the fact of theie being sc.isons, which would 
occur exactly the same were the orbit a perfect circle. 
The actual effect of the elliptic orbit m slightly modifying 
the length and severity of winter in the two hemispheres, 
and which is of some importance as being an element m 
explanatitm of the cause of the glacial epoch, is never so 
much as alluded to. In a recent public examination some 
of the competitors gave this very account of the seasons, 
and received few or no marks in consequence. They had 
probably got up the subject from Dr. Page’s volume. 
Three pages further we have a table of certain dimensions 
of the planets. This has no particular bearing on physi- 
cal geography, but as it is given it should have been 
correct. It is, however, full of gross blunders, which can 
be detected by observation alone. We have in three 
columns— the diameter in miles, the cubic contents in 
miles, and the volume, earth being taken as 1 No^ the 
“solid contents* and the “volume” being the sanw 
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dimension expressed in different ways, must be propor- 
tionate in any two planets ; yet we hare Mercury, volume 
o'o6, solid contents lo'igs ; Venus, volume 096, solid 
contents 223 521, so that while the volume of Venus is i6 
times that of Mercury, its solid content is 22 times ' 
Again • Earth, volume roo, solid content 260775 > Mars, 
volume o 14, solid content 48723, the earth being over 7 
times the volume of Mars, but only sj tunes its solid con 
tent. Almost any other two planets come out cquall> 
wrong Again, from the diameters given the solid con 
tents can be easily calculated, but here ag.iin is frequent 
error ; and to add to the confusion, in at least two ca .es 
the diameters are seriously wrong (4,980 miles instead of 
4,100 for Mars, for instaiice), so that it is very difficult to 
understand where so many mistakes could have come 
from. On the next page we have a contradiction as to 
the earth’s internal structine. It is first stated positively 
that “ the intenor of the earth cannot be composed of the 
same materials that constitute its outer portion,” an»t 
lower down, that " either the interior of the earth is com 
posed of materials differing altogether from those known 
at the surface, 01 the compression must be counteracteil," 
&c. At page 27 we have the atmosphere described as 
“mainly composed of two gases, nitrogen and oxygen - 
79 parts of the former to 2t of the latter — with .a small 
percentage of carbonic acid and other extraneous inipun- 
ties.” Considering the importance of the carbonic acid 
gas in the atmosphere, it is hardly instructive to class u 
as an “ extraneous impurity.” 

Passing over the mere description of the earth’s surfiec, 
parts of which are very well done, we find other objectionable 
matter as soon as we have to deal with the explanation of 
phenomena. A mountain range is said at p. 75 to b'' 
“not a simple upheaval, the result of one paroxysmal 
outburst, but the work of innumerable volcanoes and 
earthquakes operating through ages and subsequently 
escarped and chiselled by rams, frosts,” &c Here gra- 
dual elevation without volcanoes or earthquakes, and 
possibly from altogether different causes, is ignored On 
the next page, speaking of circumdenudation, we have — 
“A mountain may thus consist of stratified rocks and be 
wholly unconnected with any forces of upheaval or ejec- 
tion from below ” Here ignoring that the strata must be 
upheaved before they can be circumdenuded These .ir< 
perhaps slight matters, but we think an intioductory work 
should not adduce the almost exploded theory of Elie de 
Beaumont on the parallelism of mountain chains of the 
same age, “ even when in opposite hemispheres,” as if it 
were generally admitted, or Prof. Hopkins’ explanation of 
central mountains with diverging spurs as the result of 
an upheaving force acting on a point, without stating that 
a very different explanation of the facts is adopted by 
most modern geologists 

When we come to the subject of the ocean, involving 
many nice problems in physics, our author is again alto- 
gether at fault. It seems hardly credible that he should 
not know the' difference between salt and fresh water as 
regards the point of maximum density, on which much of 
the theory of oceanic circulation and temperature de- 
pends ; yet such seems to be the case. At p. 123 we are 
told that “ at 40° Fahr, water is at its minimum volume 
and maximum density,” and again in the same page— 
“Itsmasdmnmdchtii^ or mimmom volume Jtt 39f, its 


expansion as ice to one-ninth of its bulk at 32“ for fresh 
water and at 28J or less for salt water.” Again, at p. 131 
we have— “As already mentioned, water acquires its 
minimum volume or greatest density at a temperature of 
j.tf', and becomes lighter as it rises above or falls below 
this temperature Owing to this property a perpetual 
interchange or circulation is kept up among the waters of 
the ocean,” proving that sea-water also is supposed by the 
writer to have this property, instead of increasing m 
density down to about 27]”, as it actually does. Yet tbc 
luthor quotes Maury, who published this correction of 
the old notion in 1861, and the papers of Dr Carpenter, 
who repeatedly refers to this fact as a most important 
line. Again, .at p 136 we have the obsolete theory of Sir 
1 imes Ross as to deep-sea temperatures given in full 
Mth a remark that it h is rci cnlly “ been materially intcr- 
l_r«d with” by the experiment of Drs Carpenter and 
Wyville Thomson ; but without, aiiparently, any acquaint- 
iHP with the whole of the facts established by those gentle- 
men, as shown by again refciring to the temperature of 
the bottom of the ocean as being 39" f iln , “that of its 
maximum density.” 

It IS perhaps a small matter tint, in describing the 
Nile valley, Capt Speke’s account is quoted at length (p. 
181), and the Victoria Nyanra given as the source, the 
Albert Nyanza not being once mentioned, or any 
illusion whatever made to the f.ict that Sir Samuil Baker 
chums It to be the true source of the Nile; but it is of 
great importance that the student should be impressed 
«ith clear and .accurate ideas as to the cause of winds 
Vet we find here the old school-book notion of a vaccam 
ind an inrush to fill it up “ As air is expanded by heat 
ind contracted by cold the warmer and lighter volumes 
will ascend, and the colder .and denset rush in from all 
Sides to supply the vacancy ” (p 205) “ The air oi the 

torrid tone becomes raieficd and ascends, while the colder 
rnd denser air sets in from either side to supply the defi- 
( lency” (p 213) And the same words are repeated at p. 
243 But every physicist knows that there is no “va- 
cancy” and no “deficiency” m the rase, but merely a 
disturbance of equilibrium , and unless this is clearly 
( omprehended tho causes .ind effects of atmospheric 
( urrents can never be iintlci stood On the subject of 
light and heat the ideas of the author .ippeai to be still 
more confused At p. 205 he says— “ As the almospheie 
IS the medium through which the sun’s heat is conveyed 
to and disseminated over the e.irih, so also it is the me- 
dium of bis hght-givmg rays ” This sentence will cer- 
l.ainly convey to tlie learner the false notron that the at- 
mosphere is m some way essential to the “conveyance’ 
of light and heat from the sun to the earth , .and this is 
further dilated upon in the following vague and unintel- 
ligible, if not erroneous sentence —‘‘Heat and light are 
.dike indispensable to plants and animals, .and, from the 
peculiar constitution of the atmosphere, as regards Us 
varying density, moisture, tke , both arc reflected and 
diffused so as to become most available to vegetable and 
animal life,” The learner must be i cry acute who can 
obtain any definite infoimation from such oracular teach- 
ing as this. Again (at p 207) we have a total misconcep- 
tion as to the cause of the decrease of temperature at in- 
creuSng devations — “The heat that falls on the land 
being partly absorbed and partly radiated into the attno- 
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sphere, the lowest aenal strata or those nearest the influ- 
ence of this radiation will be warmer than those at higher 
elevations.” But it is a thoroughly well-established fact 
that the atmosphere is scarcely at all warmed by radiant 
heat, except when charged with vapour, but almost wholly 
by contact with the heated earth, and that the diminution 
of temperature upwards is due to the cooling by expansion 
of the air which rises from below, and to its greater 
diathermacy, owing to the comparatively small amount of 
vapour at great elevations. In the whole of this part of the 
book there is no allusion to the effect of atmospheric 
vapour in checking radiation, so that the learner is left 
without a clue to the comprehension of some of the most 
important and interesting facts in climatology. 

The latter division of the volume treats of the distri- 
bution of life, but It deals chiefly in vague generalities, 
and shows little acquaintance with the large amount of 
research which has of late years been bestowed on this 
subject The distribution of plants is illustrated by 
means of the eight zones, from equatorial to polar ; and 
there is no hint to the student that this is not a natural 
system or that there are any other causes than climate, 
soil, and altitude that determine the flora of a region. 
Here, too, we are not free from absurd errors, such as 
rhododendron and azalea being given as characteristic of 
the “ American Arctic zone,” while “ box, saxifrage, and 
gum"(l) are said to grow up to 4,200 ft. on the Pyrenees, 
and “ rice and wheat ” in “ those provinces subject to the 
influence of tropical seasons ' " (p 257) Animal life is 
treated in an equally loose and obsolete fashion. We 
find such terms as “ homoiozoic zones ” and “ latitudinal 
distribution ” repeated ad nauseam, but in illustration of 
these the student is told that the opossum is peculiar to 
the north temperate zone, and the kangaroo to the 
southern, apparently'm complete ignorance that opossums 
abound all through tropical South America, while 
kangaroos inhabit tropical Australia and equatorial New 
Guinea, as well as the more temperate regions. “The 
eagle and falcon” are also given as peculiar to the tempe- 
rate zone, while " the wolf” is said to be peculwrly arctic 
(p. 261), We are next informed that- -“it has been 
attempted to arrange the earth’s surface into certain 
zoological kingdoms and provinces, but it must be con- 
fessed with much less precision and certainty than in the 
case of the vegetable world ” — which is exactly the reverse 
of the fact, — and then we have the now obsolete arrange- 
ment of Edward Forbes put forth, without a word about 
the labours of Sclater, Gunther, Murray, Blyth, Blandford, 
Huxley, and others, who have established what all agree 
are natural zoological divisions of the earth (which has 
not yet been done in botany), although they may still 
differ as to the comparative rank of those divisions. We 
are not therefore much surprised when (at p. 263) we are 
told that in the Moluccas and Timor there is a great 
abundance of carnivora and other orders of animals (!)' 
or that we have (at p. 269) the entirely novel assertion 
that “on the introduction of some new exotic, animals 
hitherto unknown in that locality usually make their 
appearance." Having perhaps read or heard of Mr. 
Darwin’s celebrated case of the heartsease, bees, mice, 
and cats (“ Origin of Species," 6th ed., p. 57), Dr. Page 
holds forth as follows : — CerUin birds, for example, feed 
on certain insects, and these insects again find their 
chosen food in certain plants ; remove the plants and 


you destroy the insects, and by the destruction of the 
insects you compel the birds to remove and find othe 
habitats, or if these supplies cannot be found the birds 
are extirpated.” Mr. Darwin gives a possible and very 
probable case founded on careful observation, but here we 
have a very improbable, if not impossible case, founded 
on imagination , because no birds feed on “ certain 
that IS definite species of— insects only, and com- 
paratively few insects ag<ain are restricted to certain 
definite species of plants, so that there is no reason to 
believe that any insectivorous bird could ever be extir- 
pated, or even rendered scarce, by the destruction of a 
single species of plant with the insects that feed upon it. 

Next we come to the subject of mankind with the 
inevitable five races of Blumenbach, no notice whatever 
being taken of more modern classifications. Thus, the 
hill-tnbes of India are left with the Caucasians, and the 
New Zealanders, Papuans, Australians, and Malays, are 
all jumbled together as forming one race. In the con- 
cluding chapter, which is a kind of summary of the whole 
work, we find it stated that the new world is charac- 
terised by more “uniformity of vegetable and animal 
life ” than Europe, the exact contrary being the case ; 
that “ the vegetation of Africa is much less varied than 
that of Europe or Asia,” which is equally untrue as regards 
Europe ; the Cape of Good Hope alone equalling it m 
the number of families and genera of plants, while the 
difference between its northern and southern extremities 
is far greatei than any corresponding difference in 
Europe j and, that the Polynesians are “ utterly uncivi- 
lised.” Having now gone through the book, we find 
that several classes of earth-knowledge have been totally 
omitted. The great subjects of terrestrial magnetism and 
atmospheric electricity are altogether ignored, while such 
phenomena as the rainbow, the blue sky, and meteoric 
stones, are never once mentioned. 

The great and radical defects which have now been 
pointed out are not however the only ones, although they 
are by far the most important. The work is carelessly 
written, and the author seems not to have thought it 
worth while, even in a second edition, to correct errors, 
erase repetitions, or make sentences mteiligible. A 
passage is repeated word for word about the middle and 
near the bottom of p. 27. “ Contour” and “ vertical relief" 
are defined m almost the same words three times over at 
pp. 62, 66 and 72. The two first lines on p. 21 are un- 
intelligible, owing to some omitted words ; and the second 
line of p. 28 IS palpably ungrammatical. These, how- 
ever, are small matters, and would not have been noticed 
had the author carried out with any approach to complete- 
ness and accuracy his somewhat lofty pretensions. He 
tdls us that It is his object to “ present an outlme of the 
science in its higher beanngs,” to rise above mere ex- 
ternal appearances, and seek to explain the causes that 
produce them, and that “ he has endeavoured to embrace 
all that IS important in recent discovery and hypothesis.” 
The numerous quotations and references now given will 
enable the reader to judge how far the opinion expressed 
at the commencement of this article is well founded, and, 
if they agree with that opinion, they will feel some indig- 
nation'that periodicals of high standing should (through 
ignorance or something worse), mislead the pnbhc so far 
as to tell them that this is “ a ^oroughly good text-book 
of Physical Geography.” (!) This 11 the more to be 
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regretted, as there are two well-known works to which 
the epithet is fairly applicable, and which ate at least 
free from such erroneous facts and false or exploded 
theories as have been pointed out in Dr. Page’s volume, 
Alfred R. Wallace 


OUR BOOK SHELF \ 

Half-hows in the Green Lanes, a Book for a Country 
Stroll. By J. E. Taylor. (Hardwicke ) 

There are two ways at least in which the first principles 
of Natural Science may be taught to the youthful mind, 
as well as to “^intelligent people who have not had time to 
enter into the technicalities of scientific questions.” One 
winch, if we may judge from the number of elementary 
works on Physics m which it is adopted, has many argu- 
ments in Its favour, consists in the careful and logical 
working out m detail of a few of the most important prin- 
ciples of the Science, together with the different steps by 
which they were arrived at ; the knowledge of minutix 
being left for future observation and study, on the foun- 
dation supplied . and the other is little more than a 
compilation of disconnected facts, of unequal importance, 
arranged with an endeavour to make them impressive 
from their almost endless number, and strung together 
with teleological argument. The tenants of the “ tarns 
and green lanes being the objects treated of, there is an 
expanded field for the 300 or so short pages, in which the 
fishes, molluscs, and reptiles of the former, as well as the 
birds, insects, and plants of the latter^ are rapidly passed 
in review. Several excellent figures illustrate the work, 
Mr. Wood and Mr. Keulemans contributing to the orni- 
thological section , however, we are surprised to see so 
many on subjects of comparatively little importance, as 
the 14 on the slight variations in the sh^e and marking 
of cycloid scales, and the 32 on the different species of 
snails. Turning to the letterpress, many of the descrip- 
tions will be found to be accurate and clear, and a few 
sufficiently long to enable the uninitiated to form a fair 
idea of the subject. Many however are so short and in- 
complete that but little can be made of them without 
extraneous assistance, and in some the carelessness in 
the choice of words adds to the difficulty, as where the 
Vapourer Moth {Orifyta anttqua) is said to derive its 
name “ from the habit of the winged males rising and 
falling simultaneously in their flight ” A fact is some- 
times stretched to make a stintle, as when we are inaccu- 
rately told that “ the generic name of the Kingfisher 
{Halcyon) is derived from the ancient belief that when 
It was hatching its eggs, the water was always calm and 
still.” The genus Turdut is more than once called Tardus, 
and several other mistakes show that the author’s know- 
ledge of the subject is not of the deepest, as when the 
hind wing of the Clifden Nonpareil (Catoeala fraxini) is 
said to be black and red, and the wide geographical dis- 
tribution of the Kingfisher is given as a reason for sup- 
posing that It has a comparativelyhigh geological antiquity 
Notwithstanding its faults, however, there are many points 
in this small work which will make it of more than ordi- 
nary interest to the general reader. 

The Royal Readers. Nos. i to 6. (Nelson and Sons 
London and Edinburgh.) 

The excellence of these reading books and their adap 
tation to the broader culture of the present day demand 
from us some notice. The editor of the series, who has 
done his work with unusual ability, tells us in thfe preface 
that his aim has been to cultivate the love of reading. So 
far as we are able to judge, this aim he has successfully 
earned out by presenting interesting subjects in an at- 
tractive way. Opening any one of these Readers, we are 
•truck with the air of fresfaiies* and interest it possesses. 


An intelligent child, instead of closing the book with 
relief, is far more likely to leave it with regret And added 
to the happy way in which the lessons have been prepared, 
the pages abound with capital woodcuts, some of which 
are of real beauty. Tliere are none of the stereotyped 
cuts of stale children in old-fashioned dresses and hair m 
pig-tails, primly grouped at play, and supposed to illus- 
trate the story of the goody-goody girl, or the naughty- 
naughty boy. Our children are mercifully spared from 
these haunting ghosts of our childhood and have their 
Royal Readers instead. But these books have a wider 
scope than mere reading lessons. In the fifth and sixth 
books we find a large amount of sound scientific know, 
ledge conveyed in a course of lessons carefully prepared 
by the editor. Then there are articles on physical geo- 
graphy, the bed of the sea, the various ocean routes, and 
lessons on useful inventions, besides some other novel 
features which we have not room to detail The employ- 
ment of these reading books will certainly tend to create 
a love for healthy reading, and at the same time they 
seem likely to be of the highest service in training and 
furnishing the minds of children. 


LETTERS TO THE EDITOR 
[The Bdttor does not hold ktmsel/ responsible for epimons expressed 
by hss correspondents. Ho notice is taien oj anonymous 
eommumeattons. ] 

Atoms and Ether 

t AM not enough of a metaphysician to say whether a sub- 
stance which can be compressed and expanded necessarily con- 
tains void spaces 

If so, the idea of air, furnished to a beginner by instruction m 
" Boyle’s Law,” is self-contradictory ; and any molecular theory 
aflerwards developed in order to account for “ Boyle's Law,” 
may claim not only ingenuity but necessity in order to abate a 
crying grievance to all nght-minded persons. 

I do not myself believe in I’rof. Challis’s tether, hut at the 
same time I do not believe in the power of the human mind 
to pronounce that a conimuous medium capable of being com- 
prised is an impossibility 

But, on the other hand, I am sure that a medium consisting 
of molecules is essentially viscous , that is, any motions on a 
large scale which exist in it are always being converted 
into molecular agitation, otherwise called heat, so that every 
molecular medium is the scat of the dissipation of energy, 
and IS getting hotter at the expense of the motions which it 
transmits. Hence no perfect fluid can be molecular So far as 
I can see, Prof Challis intends his Tether to be a perfect fluid, 
and therefore continuous (see p. i6 of his Essay), though he 
does not himself pronounce upon its intimate constituUon 

Hansemann* makes his aether molecular, and in fact a gas 
with the molecules immensely dimmubed in sue 

With regard to Mr. Mott’s non bar, when he pulls one end he 
diminishes, in some unknown way, the pressure between the 
particles of the iron, and allows the pressure of the aetlier on the 
other end to produce its effect 

N B. This IS only the language of a theory, and that theory 
not mine ; nevertheless, I think it is'consistent with itself 

Glenlair, Aug. 13 J. C. M 

Reflected Rainbows 

I READ With great interest, m Prof Tyndall s American lec- 
tures, a statement about the rainbow which appeared to me so 
extraoidmary, that I determined to test it on the first oppor- 
tunity. 

The statement (I have not the look with me hete, and give 
merely my recollection of the substance) is that, owing to the 
want of toe neces-ary condition of parallelism the rays scatterM 
from rain-drops cannot be so reflected as to show a rainbow by 
refledtiOB from the surface of a lake. 

Of course we all know that the same rainbow cannot be sera 
from two places at the same time, and therefore no one would 

* Dk Atoue und ihra Beweguasan, voa Oostav Hameaiaim. K. H 
Mayer, Oib, iSyr.) 
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exjiect to see the same rainbow directly and liy reflection It is i 
also reasonable to suppose that, as a rainbow is often seen from 
one place and not from another, a rainbow may often be seen j 
directly and not reflected, or 7o< rsiof The reference to the 
necessary condition of panlJelism sho vs that it is something 
more than these obvious deductions from the laws of reflection 
to which Prof Tyndall wishes to , Ira * attention in the passage 
mentioned. Untd I tned the experiment described below, I 
imagined him to mean that there was something about the direc< 
Uon or arrangement of the rays of light produeing a rainbow, 
which prevented their forming a rainbow or anylliing like one, 
after reflection from the surface of stUl water It is not always 
easy to arrange so as to have a rainbow and a sldl lake to ex- 
periment upon, Imaiiiged, however, to gtl satisfactory sub- 
Stitutes m the spray how at the fails of the Rhine ne.ar this, and 
a small pool of water 1 was greatly disappointed on looking 
into my pool, to set reflected not only the scenery of the falls, 
but also a very fin® spray bow 

What then can Prof Tyndall mean ? How is this peculiarity 
of rainbows to lit observed ? I have tried it in the only way of 
which I could think, but am now inclined to believe that 1 must 
have mistaken Prof. Tyndall’s meaning 

Schaff hausen, Aug 23 \ Y. 

The Origin of Nerve Force 

On* at least of the “obvious difliculties” which your corre- 
spondent, Mr Henry I< Proctor, finds in my hypothesis as to 
the origin of Nerve Force, would scarcely have existed if he had 
directed his attention to a sentence m my article (Naiure, 
July 31), which runs thus . “ In what are termed hot-blooded 
animals, that is, in mammals and birds, the difference of tempe- 
rature between the surface and the ulterior is considerable under 
all natural circumstances, and in them there is a regulating action 
of the skin by which they maintain a uniform internal tempera- 
ture, always hotter than the swjat ,, whatever that of the external 
medium may be " The correctness of this pioposilion as regards 
the human being'is now a physiological fact, .as many observers 
from different starting points have arrived at the same conclusion ; 
among others, my proof of it ha.s .appeared m the “Journal of 
Anatomy and Physiology” (vol vi November 1871) When the 
temperatuie of the atmosphere is above 70" F the amount of 
perspiration is always proporlio’iate to the temperature, and is 
sufficient to maintain the depths of Ihe body at 98° or so Below 
70“ the same condition results from the influence ol col 1 on the 
cutaneous vessels, they coiilr.acting in proportion to the degree 
of cold, and so modifying the radiating and conducting power of 
the body surf.ice There is never therefore any reversal of the 
current, or a temperature at which it is nit 

Your correspondent’s third paragraph contains an assumption, 
as great and not so reasonable as my own Why should we 
have to a.ssume that the bo<ly has to be kept at a constant tem- 
perature of 98° or so ? T here is no a pi tort rc.isi)n m its favour 
It may be aatd that the chemical changes which occur, being de- 
pendent on the properties of allmineii, fibrin, Ac., could not 
be continued under other circumstances 1 hat, however, is 
only a shifting of the ground of argument, for it is much more 
reasonable lo suppose that the properties of the anim.il tissues 
are the result and not the cause of the Conditions under which 
they have been brought into existence. 

I may mention that the physiological phenometi.t attending 
the immersion of the body in air and water of different tempe- 
ratures are of ijuitea different character , they are scarcely com- 
parable, and can be shown not to depend to any extent on the 
different conducting powers of the media, or their different spe- 
cific heats. Immersion of the nude body m air of 30“ is not 
rapidly fatal, even if the temperature is not kept up by violent 
exercise , and I cannot understand “ immersion m water at 
30'’.’’ 

If the comparative coldness of the bi.am were the effect of 
absorption of heat m the building up of its claWate texture^ 
we should expect to find a similar condition in the muscles, 
which are also of very complicate construction bach, however, 
is not the case, and therefore another explanation has to be 
found, which my hypotliesis supplies 

Aug 26 AH Garkoo 


The Flight of Birds 

I UAVb just read with great interest, m Nature of Aug 31, 
Capt. J. Uersc^’s account (elicited by Mr, Guthne’s letter, 


yol viii p 86) of his ocular and telescopic observations 01 
Indian kites at rest in mid-air, and I am tempted to offer an 
explanation which o.curs m me of the way in which that 
aerial balance may be maintained 

If there was no quiver of the wings perceptible “at an appa- 
rent distance of ten or twelve feet,” — if the very tips of the 
wings “looked as steady as those of a stuffed specimen,” — then 
certnmly the theory of self-support by muscular action must be 
abandoned, and the problem is reduced to one in which we have 
only to consider Ihe weight and shape of the bird with outspread 
wings and the velocity and direction of the wind 

If the direction of the wind is slanting upwards with mode- 
rate velocity. It Is conceivable that a bird, facing the wind, with 
outspread wings m a plane inclined between the horuontal 
and the direction of the wind, might remain at rest, from the 
following considerations — - 

If the air were at rest, the bird, with the plane of its wings 
inclined a little downwards and forwards, would not fall ver- 
tically, but would slide obliquely forwards down the air, like a 
returning boomerang, or an inclined sheet of paper let fall, 
and would reach the earth at some point far from the vertical. 
But suppose, instead of the au: being at rest, there were a slant 
upward current of air meeting and balancing the slant fall of the 
bird ■ then the bird would remain motionless in imd-air 

Capt Heischel rejects (perh.aps too hastily) the notion of 
“slants of wind,” and asks “what becomes of the horizontal 
force” of the wind Surely its effect would be to balance 
the Wuontally resolved portion of the bird’s slant fall, just as 
the vertically resolved portion of the slant current of wind would 
balance the vertically resolved portion of the slant fall. 

Different degrees of inclination and force of the wind might 
be met (within limits) by different degrees of slope and spread 
of the wings 

1 must confess this is only theory We want more obser- 
vations, as keen and careful as Capt Ilerschel’s, to ascertain 
the force and direction of the wind attending this arrest of 
motion in mid-aii bUnt currents are common enough on a 
small scale among lumse-wallsj and on a larger scale we may 
see how ihe wind pounces down on a land-locked water, or 
presses up a mountain side In a steady wind, the shapes of 
hill and valley must cause ccitam regular currents variously 
inclined lo the horizontal, and some of these, I suppose, the 
eagles find and use. On the lee side of a hill (as in the case 
given by Captain Hcrschel) there would be a current rising 
Irom the eddy to join the mam course of the wind '1 he con- 
ditions described by Mr Guthrie were just such as would throw 
the wind into upwaid slanting currents. 

We should want a well-balanced weather cock with a double 
vane (one jikale 111 a koniontai, the other in a vertical plane), to 
tell the Virtual as well as the horizontal deviation of the wini 
Dacre Park, Lee, b L , Aug 24 Hubert AlRY 


Mallct-Palmien's “Vesuvius” 

Mv absence m Sp.un during the months of March and April 
prevented my having seen NArUKt for the 20th March, and left 
me until a lew days since in blisslul ignorance that it contained a 
lengthy critique by Mr Mallet on my review (Nature, Feb 6) 
of his translation of “ Palmien’s " Inecndio Vesuviano ” This 
accounts for my silence, as, had it not been the case, a reply 
from me would certainly have appeared at the lime 

For, being “ the reviewer reviewed,” I suppose I nm indebted 
to ray habit of not taking advantage of a reviewer’s privilege, 
but of signmg my name In full, since 1 do not find that Mr. 
Mallet vouchsafed a reply to any other review of his book, not 
even to that contained m the Geohgual Magasme for March, 
which, as the organ of British Geological opinion, might be ex- 
pected to have the preference over mine, even if its reviewer had 
not incurren special claims on Mr Mallet’s attention, by having 
handled his psoduction m a vastly less tender manner than I had 
done. 

In comparing the two translations of Polmicn's little pamphlet, 
1 give preference to that m German by the eminent mineral 
chemist Rammeisberg, if for no other reasons, for its cheapness, 
and because the translator puts forth the work of the Italian 
professor entirely on its own merits as one which did not require 
to be heralded by any elaborate preface to make it take with the 
public, and also because it seems somewhat unfau to see the 
worthy Professor’s excellent observations made a vehicle for la* 
troduemg the public to what, although entitled “aa iattedttc* 
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tory sketch of the present state of our knowledge of terrestnil 
vulcanicity,” &c., is far from being such, and in greater part but 
a one-sided exposition of Mr Mallet’s own views of what he 
terms vulcanicity and vulcanology, and which, to quote one of 
his reviewers, “has really no connection with I’almien’s report ” 

It IS unnecessary here to occupy space in splitting hairs over 
the exact definition of words, such as theory, hypothesis force, 
&c , being quite content to assume that the readers of Naiuke 
folly understood the sense m which I employed them , but when 
the abstracts published in the “ Proceedings of the Royal So 
ciety ” are generally admitted to be faithful reporu of the mam 
features of the Memoirs read before the Society, and here it is 
not a question of details, I ask any rational individual whether 
Mr. Mallet, meiely because he considers the abstract of his 
paper as “most meagre and incomplete," is justified in using 
such words (p 382) as “Mr ForliCT commences with an im- 
portant error as to a matter of fact, by referring to ‘ Mr Malht’s 
Oynaniical Theory of Volcanic Energy,’ as published tn the 
Proceedings of the Royal Society for 1872 ’’ 

When an author commits himself to print, he should also be 
prepared for the consequences , yet the tone of Mi. MaUel’s 
critKjue evidently indicates extreme irritation in finding his view s 
commented upon before his communication to the Royal Society 
IS published in full, explaining m other words, that before this 
is done nothing is known about them — a slate of things emi- 
nently suggestive, both that the scientific men who, he is pleased 
to inform us, have already expressed themselves m his favour, 
may, after all, have been somewhat hasty m so doing, and also 
that Mr Mallet would have been more wise if he had withheld 
hvs sell-laudatory sketch until the publication of the evidence m 
favour of his views had afforded the scientific world theopporlii 
nity of forming a mature judgment as to their soundness 

Volcanie rocks, or rather rock spectes, are commonly arranged 
under the two classes, Trachytic and Pyroxenic, names proposed 
by Bunsen as the equivalents of acid and basic, and it is hardly 
necessary to observe that when the mmeralogical and chemical 
natures of rocks are to be compared, some such classification 
must be taken into account, since it would be as absurd to liken 
a trachytic to a pyroxenic rock as chalk to cheese , it must also 
be remembered that the same voleanio cone may emit lavas of 
both these classes, a fact observed by the Scientific Commission 
at the eruption of Santorm, when in exactly similar roaniivr to 
many ancient outbursts, the trachytic preceded the subsequent 
and more abundant pyioxenic lavas As regards the ininer.iIo 
gical and chemical constituuon of unaltered volcanic rock-., 
nothing IS more certain than that from whatever part of the 
world they proceed, they are essentially made up of a very 
limited number of mineral species, always the same, and the 
application of the microscope to petrology has now proved this 
to be tlie case also, when they arc of so compact a texture as not 
to admit of their constituent minerals being distinguished by the 
naked eye. 'I he examination of any large collection of volcanie 
rocks cannot fail to impress the observer with the wondciful 
siindarity of the various rock specimens from one volcano to 
correspondmg ones from others situated at the greatest dis- 
tances ; and ample evidence of this may Iw seen m the writer’s 
extensive colle-etioii, the result of many ye-ars’ labouis in tlie- 
volcanic districts of Europe, Amend, Australasia, and Atrici. 
and in which, (or example, spccim-ms may be seen ol trachytes 
(rom Auvergne, the Rhine, or the Amies, undistmgmslialde 
from one another when placed side by side, other lavas from 
Otaheiie (where, however, Pele’s hair is not found, as men 
tinned by Mr Mallet), to all appearance identical with those 
from Etna, both of which vulcanic districts he has had good 
opportunities for studying 

Pete’s liair, from llawai, in the Sandwich Islands, so called 
from Its having been blown by the action, of the winds over the 
surface of the molten lava into hairlike filaments resembling 
spun glass, is simply pyroxene, a mmeral which, next to felspar, 
is the most common constituent of the lavas of all volcanos. 

When, however, Mr. Mallet asks, “ Are the ancient basalts 
and trachytes identical with the modem ones or with each other 
m* different localities?’’ the answer to the first question is 
simply no, for the results of modem petrological inquiry lend to 
show, although no sharp line can be drawn, that- tlje volcanic 
rocks which made fheir appearance in the successive stages 
through which our globe has passed, although more or less 
cliaractenstic of the epoch, were analogous to, but not abso- 
lalelf identical with, those which either preceded or succeeded 
them , and to the second question the reply is, that 


Identical in mineralogical and chemical constitution, and often 
even approximate closely m percentage composition 

The well-known researches of Bunst-n on thi volcanic rocks of 
Iceland, followed up by those of Abich on tho-e of the Cau- 
casus, showed the simplicity and identity in cliemi al consti- 
tution of volcanic rocks, and the later results of trustvvortliy 
chemical analyses, not of fragments chip|ied off at random, but 
of such as represent the mass of the unaltered rock itself, are 
every day bringing forward more complete ev.tlencc of this 
being the ease , this is, without doabt, well understood 
by Professor Palmieri, for the very words cited by Mr 
Mallet, m which he mentions that " two specimens of the 
same lava appear indeed to have their constituents m dif- 
ferent proportions” are qualified by staling that the observa- 
tory did not possess the means of arriving “ at any conclus on ’’ 
on this point, and by expressing the hope that Prof I uchs, who 
had specially devoted himself to this subject, would, byemidojing 
“ well selected and sufficiently large specimens,” obtain satis- 
factory results Not only do all shemists and mineralogists know 
tliat there may exist a co isidcrable dilTerence in the percentage 
composition of miner il species which are of identical chemical 
constitution, but in answer to Mr MaUel’s (|uestioTis as to iron 
blast-furnace slags, every scicnlific met.allurgist will admit that 
the basis of good smelting, necessitates the production of slags 
having a constant and defimle cliemie.at conslitiition, and that 
not only should the slag from every twotappmgslhe identical in this 
respect, but that so long as the fiunac* wo-ks properly, and the 
same materials are charged into its mouth, the same slag will 
also flow from ns hearth , many yeais’ practical experience in the 
management of blast-furnaces, and the numerous analyses of 
slags which I have made, some of which will be foiinl pulilished 
as far back os 1846 in the Biitish Association reports on 
the crystalline slags, have nut only fully satisfied me on this 
point, but shown me examples of iron blast-furnaces, whiih, 
from their having been conslantly fed with precisely the same 
ore, fuel, and flux, have not only for successive tappings, but for 
years, produced slags, not only identical in chemical constitution, 
but m which the percentage of the constituent silica and bases 
have only varied within extremely small limits 

When Mr Mallet, however, asks such questuns as whether 
the trystalltne minerals of voRanic rucks are idciitual, and 
furnishes in his critique the most ample e\i fence of his con- 
founding chemical constitution with pciceni ige composition, 
Ignoring altogether the laws of isonurphism and the subslilntton 
of bases, 1 believe mmenalogists will absolve me from taking up 
more space in discussing further these questions The implica- 
tion of being unacquainted with the works of von Waltershausen, 
Senfi, Blum, and my goexf friend liirkel, which have been 
in my hands, I might almost say warm from the press, is 
easily disjiosed of, as numerous references will be found to them 
m my published papers , curiously enough, not long Ixack I 
referred in a paper to opinions of von W,illershausen which are 
diametrically opposed to those held by Mr. Mallet ; in the 
Geolttgual Magazine fox 1867, p 227, references will be found to 
the other three works It Mr Mallet’s knowledge of recent 
petrology IS based upon “Blum’s Handbuch der Eithologie,” 
winch he recommends “above all,” I would remind him that 
this work, although a very cxceUent one when it w.s3 wr-iten in 
>859, » now quite antiquated, this branch of mmeralogica 
science being then, as it were, only in ns cradle as compared 
lo the great advances which have been made during the last 
eight or ten years : “ von Waltershausen vulLsnische Gesteine ” 
appeared still earlier, in 1853- 

1 would remark that neither m this communication, nor in my 
review, was it the intention to take into consideration Mr 
Mallet’s theory of volcanic energy, and it was only allmlcd to 
because, in his introductory sketch, he so altogether overlooked 
those explanations which, notwithstanding lus reply, will still be 
demandM by chemists, mmeralogisis, and geologists, before 
they can accept his views , I still object most strongly to the 
tone and style of his introductoiy sketch, and I am not alone 
m doing so „ 

IWStan Cottage, Aug 8 l^At ii> Eokbes 

I Explosion of Chlorine and Hydrogen 

i Some time ago, being desirous of showing a class the explo- 
sion of chlorine and hydrogen by artificial light, I devised a 
' simide method which was iwrfectly successlul s Equal volumes 
{ of the two gases, prepared separately by the usual methods, were 
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mixed m a ktout text tube and confined by a greaied cork Una 
was pj^ed upright on a httJe wooden stand, and kept m its place 
by a Diaas clip. About an inch of magnesium ribbon was sus- 
pended ID a small tin 'hade by means of a wire clip. The 
magnesium being placed near the tube and lighted, the gases 
muted with a repoit, jerking the cork to the ceiling, but in no 
case breidciDg the tube. W. 


A BUBALE, FROAf ABYSSINIA 

'T'HE British Museum has just received a series of skins 
of a new Bubale from Abyssinia called Tora' It is 
like the Hartibeest for having a white patch on the rump, 
and white inside the ears, but it is without any black on 
the face or on the outer side of the limbs. It is of a 
bnght pale bay colour, with black tuft on the tail, and the 
horns are much more slender than in the Hartibeest. I 
propose to call it Ak^phalus tora. 

J E. CRtY 


FROM AMERICA TO ENGLAND BY BALLOON 

'^HERE appears every likelihood that before the end 
of the year a feat will be attempted which seems to 
have been first seriously proposed thirty years ago by 
Prof. Wise, an American aeronaut, who is now making 
preparations to cross the Atlantic to England m a 
monster balloon The American correspondent of the | 
Standard has given full details of the elaborate construc- 
tion of this balloon, and states the reasons which inspire 
Prof. Wise with unhesitating confidence that he will ^ 
able successfully to accomplish his atrial voyage. 

The balloon, when completed, will be t6o ft. high, and 
the globe will be over looft. in diameter. It will be able 
to lift from the pound, including its own weight, 14,000 
pounds, and will have a net carrying capacity for passen- 
gers and ballast of 6,900 pounds. It will contain 600,000 
cubic feet of illuminating gas, though only 400,000 feet 
will be put into it to allow for expansion m the higher 
regions of the atmosphere. The other details of con- 
struction are most elaborate, and every precaution seems 
to be taken to insure success and to provide for the safety 
of the four persons who are bold enough to risk their lives 
to gratify their curiosity and endeavour to increase the 
sum of human knowledge. The four voyagers will be 
Prof. Wise, Mr. Donaldson, an agent of the Da/ty Gtaphtc, 
and a skilled manner — for a copper-fastened cedar life- 
boat, 22 ft. long and 4|i ft. beam, forms part of the appurte- 
nances. 

The hypothesis on which the enterpnse is pro- 
jected, IS that there is a prevailing east-going current 
of air at an attainable elevation, in which a balloon 
can pass eastward from the American continent to 
Europe. The current 15 believed to be half-a-mile 
or more above the surface of the earth, and to move at 
the rate of from 50 to 150 miles an hour. It was a 
knowledge of this current that made Mr. Charles Green, 
the celebrated English aeronaut, s.-!/, in 1840, that he 
should start from America rather than from England to 
traverse the Atlantic in a balloon. The cause of the 
current is less definitely known than the fact. A French 
attributes it to a decrease of participation in the 
rapidity of the rotary motion of the eanb.” Prof. Wise 
believes that this upper current of air, in the temperate 
tones, moves from west to east, because of the mingling 
of the south-west and north-west trade-winds in their 
circuits, m accordance with the laws of temperature and 
the aCrial motion of the earth. The two currents, he 
believes, slide over each other, and the balloonist who 
knows his business can strike such a point as will carry 
him eastward, as it were, between them. That is to say, 
the zone lying between the 3Sth and 36th parallels is “a 
nodal zone,” m which the south-west and north-west 
winds induce an intermediate current which moves nearly 


due east In this highway the motion is about a hundred 
miles an hour. 

The theory of the east-going current seems to be pretty 
well admitted. The direct experience which bears most 
strongly upon it is limited. There are three memorable 
balloon trips which are noteworthy. The current seems 
to set persistently eastward, deflected slightly towards the 
north by the rush of equatorial air towards the north. 
Prof. Wise, in 1859, in his trip from St. Louis to Jeffei> 
son county, in the State of New York, found the current 
almost due east ; he travelled m balloon 1,156 miles in 
19 hours. The speed here was only 6i miles an hour ; 
but this can be accounted for. The great balloon voyage 
made by Nadar from Pans to Hanover was almost due 
eastward. This journey of 600 miles was made m about 
six hours — about a hundred miles an hour, although it 
was over the uneven surface of the Continent, diversified 
by hill, vale, stream, and so on. In the trip of Mr. 
Green, from London to Wellburg, in Nassau, the journey 
was about 600 miles, and was performed at the rate of 
about a hundred miles an hour, and there were the Bntish 
Channel and other irregularities in the way of smooth 
sailing. 

On the other hand, however, Mr. Claisher m his experi- 
ments, m consequence of what Mr Green had stated with 
regard to the constant prevalence of a current fiom the 
west, paid special attention to this point, and m his 
reports to the British Association in 1863 and 1864,* 
collected together the different directions ' m which the 
balloon had moved at different heights in his several 
ascents From these it appears that the direction of the 
wind was quite as capricious at heights exceeding 5,000 ft. 
as It is on the surface of the earth In Mr, GlaisheFs 
winter ascents he did generally meet with a current from 
the south-west, certainly , but the number of such ascents 
was not great, and they were not to sufiicient elevations 
to afford very trustworthy results It is certain, however, 
that if there existed over England anything like a current 
of air constant indirection, it must have manifested itself 
distinctly in the course of Mr. GluisheHs thirty ascents, 
in all of which the direction of the wind at different cleva> 
tions'was a subject of careful obseiv.ition 

Again, Prof Newton of Yale College has written a 
letter to a recent number of the Daily L,t aphic, m which, 
from the observed behaviour of the luminous trams some- 
times left by the brighter meteors .at from forty to seventy 
miles high, he draws certain inferences which do not seem 
altogether favourable to Prof. Wise’s theories. What 
these inferences are will be seen from the conclusion of 
his letter , — 

“We have, then, at the boUom of the .itmosphere, in- 
constant winds. We have just above us stiata of air 
moving in diverse directions, for the lower clouds may 
move one way, the upper clouds another, while at the 
surface the winds may perhaps blow m a third. At two 
islands at short distances from each other we often have 
difietent winds. 

“ Again, we have for air near the top of the atmo- 
sphere, at least so high up that the density is exceedingly 
small, this fact, that lines (usually inclined to the horizon) 
only_ five or ten miles long almost always have their end4 
in air that is moving in diflerent directions, 

“ Between the highest cloud and the lowest meteor Xraips 
lies an unknown region. It may be that here are unifom 
westerly winds. In the absence of direct observation 
neither this nor the contrary may be asserted. But, it 
seems to me more rational to suppose that the complex 
system of currents at the bottom of the atmosphere is in 
direct connection with that at the top, and that there is a 
like complex system of currents and winds throughout 
the intermediate space. Of course, the general drifting of 
the air in the temprate zone to the east is unquestioned 

Prof. Joseph Henry, of the Smithsonian Institution, 
'* Sntuli Aifociatioii Seporti, 1S63, p. 507, uS 1864, p. 31}, 
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■who has had thirty years of observation in this direction, 
says , — 

‘“All the observations that have been made in the 
motions of the atmosphere, as well as the deductions from 
theoretical considerations, lead to the conclusion that the 
resultant motion of the air around the whole earth, within 
the temperate zones, especially about the middle of them, 
is from west to east ' Prof. Watson, the distinguished 
astronomer of the Michigan University, writes, ‘ I beg to 
say that there ought to be a strong current of air moving 
eastward in the upper regions, and that the experience of 
aeronauts goes to show that what the theory predicts 
actually exists. It seems to me quite possible to make 
an atirial voyage to Europe, and with gre.\t rapidity’ 
William II, Wahl, secretary of the Franklin Institute at 
Philadelphia, writes, ‘ I believe that, generally. Prof 
Wise's proposition, concerning the existence of the ele- 
vated easterly current, is correct, and the same view is 
entertained upon theoretical grounds by meteorologists.’ 
To the same effect writes Prof Brocklesby, of Trinity 
College, author of ‘Elements of Meteorology,’ a work 
recognised as the best elementary text-book on the 
subject.” 

Still Prof Henry is by no means enthusiastically in 
favour of seeing the dangerous voyage undeit.iken , he 
speaks of it as .at tlie best extremely hazaidous, and 
would prefer that some one else m whom he is less in- 
terested than he is m Prof Wise would undertake the 
risk. His letter to Mr. Wise, m which he thus speaks, 
is worth quoting for its meteorological value He says - 

“ I have no doubt of the fact that, if youi balloon can 
be sustained m the air siifticicntly long, a voyage might 
be made across the Atlantic ; but this is the point which. 
It would appear to mo, from my p.artial knowledge of 
what has been accomplished m the art of ballooning, is 
yet to be satisfactorily established. No one, howevei, 
has had more experience in the art th.an >nurseif, and you 
ought not to venture on the hazardous voyage without the 
fullest assurance that the balloon can be sustained at the 
requisite elevation for, say, ten days, 

“ I think It probable th.it over the ocean at a consider- 
able elevation, the tendency to meet adverse cunents will 
be less than over the land , on the oilier hand, however, 
there will be a chance of meeting a cyclone, which might 
carry you around a circle of stver.il thousand miles, and 
throw you back over the coast of the United States, since 
you would be most likely to meet the northern portion of 
the great whirl, which would be moving m the western 
direction, the only possible escape from which would be 
by ascending to a very high elevation. The higher tem- 
perature of the Gulf Stream tends to pioducc an ascent 
of air above it during the colder months of the year, but 
m summer this effect would scarcely be perceptible. 

“ Your remark in regard to the greater velocity of the 
easterly motion of the balloon at night is in .accordance 
With meteorological principles, since at this penod the 
unequal heatmg of the earth by the direct rays of the sun 
does not take place, and hence adverse currents are not 
as frequent. The cooling of the atmosphere in that part 
of the earth which is in the sb.adow will tend to produce 
at the surface of the earth, after sunset, a westerly current, 
while at a certain elevation above the earth, the current 
would at the same time be m an opposite direction. In 
the morning, just before and after sunrise, the current at 
the surface of the earth, produced by the cooling, would 
be eastward, while that in the atmosphere above would 
be westward." 

There can be no doubt that tins daring ejcpedition, 
whether it descends without mishap on the shores of 
Europe, or comes to grief in the middle of the Atlantic, 
will add something to our knowledge of the atmosphere ; 
but many will no doubt think that all the knowledge that 
will be acquired by this sensational and h.azardous 
method might be acquired by safer and more ordinary 


methods. We certainly, with all our heart, wish the 
enterprise complete success ; but we think it very 
pertment to refer to some remarks on the project m La 
Nature hy the experienced balloonist, M. G. 'i issandier. 
After referring to the theory of the easterly current in the 
atmosphere, M Tissandter says, “ We leave to the 
aeronaut all the responsibility of this hypothesis, which 
appears to us to be based upon vague conjectures , we 
should have a little more confidence in the resources 
which he expects to find above the Gulf Stream. This 
warm over, which traverses the extent of the Atlantic, 
should draw along with it a current of air, which the 
aerial navigator might take advantage of 
‘‘ We do not doubt the good faith of the aeronaut, who 
h is already proved himself to be possessed of boldness 
and courage, but we believe he has not maturely con- 
sidered the problem he proposes to solve To go from 
New York to England, the aJronaut must travel a space 
of about 5,500 kilometres. Suppose th.at exceptional good 
fortune favours him, that a favourable wind, of mean 
intensity, having a speed of ten metres per second, blew 
legularly from west to east, without deviation, he must 
necessarily sojourn in the atmosphere six or seven days at 
the least, since the distance traversed m twenty-four hours 
will be, according to our hypothesis, 864 kilometres But 
can an a<rostat, no matter how voluminous it may be, 
constructed under existing conditions, and notwithstand- 
ing Its complete iiMermeability, remain in the atmosphere 
for seven days? To this we reply, with the utmost confi- 
dence, in the negative. In fact, when a balloon quits the 
earth, as it rises a p.irl of the enclosed gas is at once ex- 
pelled by the dilatation due to the diminished pressure 
o( the atmosphere , but the adrostat soon plunges into 
ngions where the temperature is much lower than that of 
the strata of terrestrial air which it has left The cold 
contracts the gas, the balloon loses its ascending power 
an<I descends. To maintain it at the level it has reached, 
u IS necessary to diminish the weight, and the aeronaut 
throws out ballast If he pass a first night at great alti- 
tude, It IS certain that he will be thus obliged almost con- 
tinually to lighten his craft. Next morning, as the sun 
rises, the bright burning rays heat the gas contained in 
the aerostat The balloon, winch had partly coU.apsed 
during the night, begins to fill out, the loose inateiial 
stretches like the head of a drum, and it mounts into the 
higher regions of the atmosphere It is now that the 
acron.aut will feel the want of a portion of the ballast lie 
w.is obliged to cast aw.ay during the night. If the sun is 
hot, the balloon will rise so high that it will be necess.iry 
to moderate its ascent by letting off some of the gas. 
During the second night the reverse process takes place 
This time the aeronaut lias no longer the same 
resources as before ; the ballast, which is his life, is being 
continually exhausted. I willingly admit he may have 
sufficient for the second and even for the third night , but 
will he have enough for the sixth and seventh night, if 
the differences of temperature of day and night are con- 
siderable, as is probable ? The moment wiU soon come 
when the sacks of sand will be empty , the balloon will 
descend without any means being able to hold it back. 
But instead of encountering a hospitable soil, it strikes 
against the crest of the waves. The anchor instead of 
biting, will plunge m vain in the waters ; if the wind is 
violent, in spite of their life-boat, the voyagers may be 
piqiared for a most homble fate. Ihe aerostat will be 
piteously raised by the wind, and the terrified tram will 
shoot from wave to wave over the surface of the ocean 
UnusuaUv clever will be the men earned along by such a 
force, if they could manage to find the means of detach- 
ing tne life-boat.” , ^ , 

It is certainly true that it would be very difficult to 
sustain a balloon at a considerable elevation for six days 
(if the of the balloon is a maUer of indifference, 

guide rope as used by Green would be quite sufficient 
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to answer this purpose, even with an ordinary balloon), 
but we think the management of the balloon may be very 
well left to Prof. Wise, whose opinion on all practical 
points of afcrostation is probably of more value than that 
of any other man livmg Of all the persons who have 
devoted themselves professionally to ballooning as a 
source of income. Prof. Wise is certainly the ablest, and 
his work on Aeronautics shows him to be possessed of 
considerable scientific claims. The project could not, 
therefore, be in better hands , and considering the origi- 
nality and boldness displayed by Prof Wise m several of 
hts very numerous ascents, there is every reason to behwe 
that nothing will be left undone to bring it to a successful 
issue. In all the technical matters relating to the balloon, 
theiefore. Prof Wise m.iy be well trusted to take the best 
course , and with regard to the meteorological questions 
involved by consulting not only American meteorologists . 
but also Mr. (JUisher and other gentlemen who have 
studied the question of the winds m relation to aerostation, 
it IS clear that he intends to leave no stone unturned to 
obtain the best information attainable, and, at all events, 
merit success. 


MA YNE'S SIDEREAL DIAL 

T his instrument consists of two moveable circles, 
which may be made of brass or pasteboard, placed 
in a common watch-case. The lower and outer one shows 
the hours doubled up to XXIV., and divided into 
quarters. The upper one, which is also inner, shows the 
sixty minutes, 5, to, &c. This circle is a narrow one, 
and works on the plain inmost rim of the lower one, so as 
to admit of the hours being seen outside the minutes. 

Each circle being set to show at the top of the case, 
where the XII of the watch comes, the “Sidereal Time 
at Mean Noon" (given in the Nautical Almanack for each 
day in the year), the watch is placed in the case, and will 
continue to show the sidereal time corresponding to mean 
time approximately for six hours, after which interval the 
[ minute circle should be put on one minute to ensure 
greater exactness 

I This will be found a near enough approximation for the 
[ amateur observer, using an equatorial instrument, and 
this simple method will be found to save an infinite 
amount of trouble tn finding objects whose R.A. is re- 



corded in a calaloi^ue, to those who, like the inventor, are 
unprovided with a sidereal clock. 

Mr. Norman Lockyer has suggested as an improve- 
ment, the use of a watch with the secondd hand in the 
centre ; this would necessitate a third, and still inner 
circle for the sixty seconds, by which, indeed, subject 
to an hourly correction of, say ten seconds being 
put on, the dial would be rendered accurate enough 
for rough transit observations ; and this circle and 
ucondd hand have been added to the original desispi 
in the woodcut, where the dial is set to V 4yio^ we 
Sidereal Time at Mean Noon for the i8th June, 1873, the 
hands of the watch representing IV (i) 32 12, which ^ves 
the corresponding Sidereal Time X. 19 22 (or applying the 
last-named correction, say 45 seconds for 4} hours^ X. 
20 7 

It IS as well perhaps, though' scarcely needful, to add 
(for no one would be likdy to make a mistake of 12 hours) 
that as the dial in the Example also reads XVII. (f) 47*10, i 
and as the mean time by the watch may be a m. or P.M., 


the observer should bear in mind which half of the 34 
hours, both astronomical and mean, he is working in. 

The third or secontis circle is not indispensable, as the 
seconds hand, even in the ordinary position, can be made 
to fulfil its object, by setting it at noon to the Sidereal 
Second on the meridian ; thus, in the Example, it would 
be set to 10, instead of to Zero, when the dial is set at 
noon, the conection for the equivalent of the lapsed in- 
terval being applied subsequently as required. But this 
involves altering the watch, which is objectionable ; the 
use of the third, or second! circle, is therefore recom- 
mended, for although the seconds' hand, as placed in 
most watches, would not actually point to the Sidereal 
second, it is easy to refer the position of the mean second 
to the corresponding part of the watch’s face, where the 
third circle can be read off at once. 

Ashton Mayne, Captain, 

Bombay Staff Corps, 

Care of Messrs. Henry S. King & Co., 
65, Comhill, London, E.C. 
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ON THE SCIENCE OF WEIGHING AND 
MEASUSING, AND THE STANDARDS OF 
WEIGHT AND MEASURE* 

IV. 

The Imperial Standard Yard 
'T'HE immediate supenntendence of the construction 
of Ae new standard yard was entrusted, in the 
first instance, to Mr. Baily, who conducted all the pre- 
liminary investigations and experiments. After his death 
in August 1844, It was undertaken by Mr. Sheepshanks, 
by whom and under whose direction by far the largest 
proportion of the actual operations was carried out, and 
all the comparing operations of the several standards of 
length made, up to the period of his death m August 
1855. By this time the work was so far completed that 
not a single additional comparison of line measures was 
required. The detailed account of the construction of 
the new standard yard, and its verified copies, was then 
undertaken by the Astronomer Royal, with the aid of the 
documents left by Mr. Baily and Mr. Sheepshanks , and 
the winding-up of the*work of the Commission, and the 


distnbution of the scientifically verified copies of the 
standards also devolved upon the Astronomer Royal, as 
the chairman The magnitude of the operations may be 
estimated fmm the fact of the number of micrometer 
readings for all the comparisons exceeding two hundred 
thousand; and amongst the operations it was found 
necessary to construct an entirely new system of ther- 
mometers. It should not be forgotten that the scientific 
gentlemen who bestowed so much of their valuable time, 
attention, and labour, during several years upon the 
experiments and observations for the important object of 
the restoration of the national standard of length, de- 
clined to accept any pecuniary remuneration. 

The length of the new standard yard was determined 
m a similar manner to the determination of the weight of 
the new standard pound, by taking the mean length of 
the most authoritative standards which constituted the 
best primary evidence of the lost standard yard. 

This standard measure of length had been constructed 
by Bird, in 1760, under the directions of the Committee 
of the House of Commons on Weights and Measures, 
first appointed in 1758. Its length was taken from a 
similar yard which had been constructed by Bird in 1758. 



Fk. S,— Standard WmtheMrr Itn^hel of Henry VII J si/e 


Each of these standard yards consisted of a solid brass 
bar 105 inch square in section, and 3973 inches long. 
Near each end of the upper surface gold pins or studs 
o'l inch in diameter were inserted, and points or dots 
were marked upon the gold to determine the length of 
the yard. The comparing apparatus m use at that 
period consisted of a beam compass with two fine 
measuring points, which could be adjusted to the dots on 
the standard measures under comparison. But the re- 
sult of numerous comparisons of this kind made Irom 
time to time previously to the destruction of the standard 
in 1834, had been to leave the edges of the holes in- 
dented and irregularly worn away, so that the original 
centre was very difficult to ascertain. Mr. Baily, who 
had made some comparisons with this standard yard 
in the early part of the year 1834, describes the holes as 
appearing, under a microscope, like the miniature crater 
of a volcano. 

The length of the standard yard of 1758, had been 
based upon that of the then existing Exchequer standard 
yard, which had been constructed in the reign of Queen 
Ehzabeth in 1588, and upon the length of the Royal 
Society's standard yard, constructed as a scientific 
standard measure in 1 743. It had been determined, upon 

* Continued from p 3X). 


comparison, to agree as nc.arly as possible with these two 
authoritative measures of a yard 

The two standard bars of 1758 and 1760 were found 
amongst the rums of the Houses of Parliament, but they 
were too much injured to indicate the measure of a yard 
which had been marked upon them. 

Bird’s standard yard of 1760 had been left in the 
custody of the clerk of the House of Commons, and no 
legal authority was given to it as a standard of length 
until the passing of the Act 5 Geo. IV. C. 74, m 1824, 
already referred to. Meanwhile, other scientific standards 
of length had been constructed which may now be noticed. 

In 1785, the first geodesical operations were begun, 
upon which the Ordnance Survey of the United Kingdom 
has since been founded, by General Roy’s measurement 
of the base on Hounslow Heath The standard used in 
the first instance for that purpose was that known 
General Roy’s scale, 42 inches in length, and constructed 
by Mr. Bird This scale was based, not on the legal 
£ixc]iequer Standard, but upon the Royal Society s scale, 
with which the whole length of the first 36 inches of 
General Roy’s scale was compared, this constituting the 
OrOttoHce yard. Two standard yards of superior con- 
struction, belonging to the Ordnance Department, 
were placed at the disposal of the Swndards Commission. 
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These were bars of iron, and line standards, the lines 
being martted on gold pins at mid-depth of the bar, 
notches being cut in it for that purpose. They had been 
esmpued with the imperial standard m 1834, and a 
Statement of their comparison was published in 1847 
In the account of the measurement of the base at Lough 
foyle. 

Towards the close of the century, some important 
scientific operations for the improvement of the standards 
were undertaken by Sir George Shuckburgh. In 1796, a 
new standard measure subdivided in fine lines, and 
Since known as “ Shuckhurgh’s scale,” was constructed 
under his direction, by Mr Troughton, together with » 
new comparing apparatus carrying micrometer micro- 
scropes This is stated to have been the first occasion 
on which this mode of optical comparison was employed, 
being substituted for the beam compasses pieviously 
used. The Shuckburgh scale, which is now m the posses- 
sion of the Royal Society, consists of a brass bar 67I I 
inches long, 14 m wide, and 042 m. thick. It is a sc.ile ! 
of 5 feet, divided by lines into feet, inches, and tenths of | 
inches, each inch being numbered. It was adopted by j 
the Standards Commission of 1819 as the scientific 
standard of length, as distinguished from the legal 
standard of the Exchequer The length of the yard was 
laid down on the Shuckburgh scale from Bird’s standard, 
and It had also been accurately compared with each of 
the other standard yards previously mentioned, and thcir 
lengths had been transferred by beam compasses to t^e 
Shuckburgh bar 

In pursuance of the recorpmendation of the Royi^ 
Commission of Weights and Me^ur^s appointed m 1814, 
and of the Act of 1824, passed to oanry their recommen- 
dations into effect, a new, ExcheMer standard yard for 
regulating commtrcial measures ouengthwas constructed 
under Capt Kater’s superintendence. was not, how^ 
ever, laid down from the legal y^^d, yard, whicly' 
together with the legal standard tem«iiwa in the 

custody of the Clerk of the House ^vhamons, but from 
the length 1—36 tn of tlic ShucIbugA scale, which was 
considered by Capt, Kater to be t<|e9Bsail syiih the impe- 
rial standard ' 

The official standard y-ird constructed (or the Ex- 
chequer, under Capt Katcr’s superintendence, m iSai. 
and intended for the verification of the local standarcl 
yards used by inspectors for comparing trade measures, 
consists of a slender brass rod with two wooden handles, 
as an auxiliary end measure, and a bed measure, being a 
bar of brass one inch square with rectangular steel ter- 
mmations of the same width projecting above the surface 
of the bar. The distance between the intcnor faces of 
the steel terminations is intended to be equal to the length 
of the imperial yard This yard bed and rod were 
used together from 1825 to 1870, for verifying all the local 
standard yards of similar though ruder construction. A 
standard yard, with the legal subdivisions marked upon it, 
and of improved construction, having a convenient com- 
paring apparatus attached to it, has since been substi- 
tuted, ana is now used m the Standards Department. 

Four other standard yards of more scientific charac- 
ter were also made under Capt Rater’s directions, 
and are now in the Standards Office. These bars of 
brass are of the same width and thickness as the Shuck- 
burgh Scale, and have the length of the yard defined by fine 
points upon gold studs in the middle axis of the bar, the 
thickness of the bar being reduced at its extremities one- 
half with this object. All these standard yards were con- 
structed by Dollond. By an ingenious contrivance the 
point at one end of the bar. not being placed exactly in 
the centre of the circular gold stud, was made susceptible 
of adjustment, by turning the stud round ; and after final 
adjustment of each yard and repeated comparisons with 
(he Shuckburgh Scale, no perceptible error could be de- 
tected m any of them. A similar standard measure 


for the Royal Society m 1 83 1 was considered by the Com- 
mission to be the most favourable type of Rater’s yard. 

Having thus desciibed the principal standard yard 
measures then existing, we may return to the operations 
of the Standards Commission For determining the true 
length of the new standard yard, a provisional standard 
yard was employed by Mr. Sheepshanks. This was a 
new brass bar, called by him “ Brass 2,” and was accu- 
rately compared by him with the standards deemed 
to be the most authoritative, and which had been dt- 
rccily compared with the lost standard, vtr. Shuckburgh’s 
scale, Rater’s yard made for the Royal Society, and the 
two Ordnance yards. The results m terms of the lost im- 
perial standard were as follows — 



Fig 9 -Si mdard W ini Gilion uf Qiifcii Anne, J wee 

ciently near the tiuih, and in consiructm;; the new stan- 
dard, he assumed as the basis of his proceedings— 

Brass 2 = 36 00025 in. of lost imperial standard, at 62° 
Fahr., and this conclusion met with the assent of the 
Commission 

In the construction of the new standard of length, the 
following decisions were made by the Commission 

1. The length of one yard to be the standard unit of 
length. 

2. After considering whether the measure of length 
should be defined by the whole length of the bai, that is 
to say, an end-standatd, or by the distance between either 
two points or two lines marked upon the bar, a hnestan- 
dard was adopted m preference. 

3. For the material of the bar, gun metal or bronze 
composed of 

Copper 16 parts 



was adopted after a senes of experiments by Mr. Bally, 
and was recommended by him as containing the pro- 
perties most essential for the construction of a standard 
intended to last through many ages, via., almost perfect 
immunity from rust, with proved elasticity and nudity. 
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The test bar of this alloy, when loaded at the centre with 
cwt, broke without bending. 

4. The form of the standard to be a solid bar 38 in. 
long, and i m square in section. The measure of a yard 
to be defined by the distance between two fine lines 

a ndicuUr to the axis of the bar, marked upon gold 
at the bottom of cylindrical holes drilled from the 
upper surface to the mid-depth of the bar. 

The gun-metal, or bronze, thus adopted for the new 
standard, has since been known as “ Baily’s metal,” and 
this designation is engraved upon the Imperial standard 
yard. 

In order to select the most perfect specimen for the 
new standard of length, 40 line-standard yards were con- 
structed of Baily’s metal, and one of these was finally 
selected as the Imperial standard, not only from its repre- 
senting, with the greatest precision, the assumed length 
of the lost standard yard, but also from the clearness of 
Its defining lines, and from its general good workmanship 
Four of the remaining yards nearest in length to the 
new standard were selected as Parliamentary copies, and 
deposited in the same phices as the Parliamentary copies 
of the standard pound already mentioned ; and the rest 
were in like manner distributed amongst different 
countries and public institutions m this country. 

beveral other similar line-standard yards were also 
constructed for experimental purposes, ^ing accurately 
verified by Mr. Sheepshanks, and were disposed of m like 
manner, viz 

The defining terminations of these end-bars consist of 
a plug of agate, slightly conical and shrunk into a 
similar conical hole at each end of the middle axis of the 
bat. The ends of the bars are ground and polished 
m a spherical form, the centre of the spherical surface 
being the middle of the bar 
All the numerous comparisons of the standard yards 
were made by Mr Sheepshanks in one of the lower 
cellars at Somerset House, under the apartments of the 
Royal Astronomical Society, where the new micro- 
metrical comparing apparatus constructed for the 
purpose by Messrs. Troughton and Simms, was fixed 
A full description of the comparing apparatus will be 
given under head V. of Weighing and Measuring 
Instruments, and their Use 

The Commission for restoration of the standards having 
terminated their labours, recommended in their final re- 
port that the new imperial standards of the yard .and 
pound be deposited at the Exchequer Office, there to be 
preserved under sueh regulations as to Parliament might 
appear fitting In expressing their .idherence to the re- 
commendation of the Committee of 1841 that no reference 
should be made to natural elements for the values repre- 
sented by the standards of weight and measure, they also 
recommended that fo much of the Act 5 Geo. IV.c. 74, as 
provided for the restoration of the standards in the man- 
ner therein provided be repealed, and that the standards 
should in no way be defined by reference to any natural 
basis, such as the length of a degree of the meridian on 
the earth’s surface in an assigned latitude, or the length 
of a pendulum vibrating seconds in a specified place. 
They considered the ascertaining of the earth’s dimen- 
sions and the length of the seconds pendulum in terms of 
the standard of length, and the determination of the 
weight of a certain volume of water in terms of the stan- 
dard of weight, as scientific problems of the highest im- 
portance, to the solution of which they trusted that Her 
Majesty’s Government would always give their most 
liberal assistance, but they did not urge them on the 
Government as connected with the conservation of stan- 
dards. * 

These recommendations were earned into effect by the 
Act of 1855, 18 and 19 Vict. c. 72, for legalising and 
preserving the restored standards of length and weight, 
•ec. I of which repealed the provisions of the Act of 1824 


concerning the restoration of the standards by reference 
to the pendulum and to the weight of a cubic inch of 
water. 

Under the provisions of the Act of 1855, the imperial 
standards were deposited m 1855, in the office of the 
Exchequer. On the consolidation of the ancient Office 
of the Exchequer with the Audit Office m 1866, and the 
creation of the Standards Department of the Board of 
Trade, under the Standards Act, 1 866, 29 and 30 Vict 
c 82, the custody of the imperial standards was trans- 
ferred to the Warden of the Standards, the head of the 
new Standards Department, .and the imperial standards 
are now deposited in a fireproof iron chest m the strong 
room in the basement of the Standards Office, which has 
been specially adapted for their safe preservation. Pro- 
vision IS contained m the Act for the comparison once in 
every ten years of the three Parliamentary copies of the 
imperial standards deposited at the Royal Mint, m charge 
of the Royal Society, and in the Royal Observatory, Green- 
wich, respectively, with the imperial standards of length and 
weight, and with each other. Under this Act new scien- 
tific duties were also imposed upon the .Standards Depart- 
ment, the Warden of the Standards being charged with 
conducting all such comparisons, verific.itions, and other 
opciations with reference to standards of length, weight, 
or capacity, in aid of scientific researches or otherwise, 
as may be required. 

In connection with the question of the derivation of a 
standard unit of length from a natur.al constant to be 
found in the ascertained dimensions of the earth, it may 
be added that Sir John Herschcl has pointed out the fact 
of the length of the polar axis having been determined, 
from the combined results of all the scientific measure- 
ments of arcs of the meridian, to be equal to 500,482,296 
inches of our imperial standard yard, and that if one 
live-hundred-millionth part of the pol.ir axis were adopted 
as a new standard unit, to be called the “ geometrical 
inch,” It would differ from the 11nper1.1l inch less than onc- 
thuusandth part of .an inch , a difference so small as not to 
be measured by any ordinal y method, and only by the 
aid of the nicest scientihc instruments. For all ” ordi- 
nary practical purposes,” the geometrical inch would be 
identical with the imperial inch , whilst for high scientific 
me.isuiements for astronomic.il purposes, it would connect 
by .m unbroken numerical chain the sm.ill units with 
which mortals are conversant in then constructions and 
operations with the gieat features of nature, and more 
especially with those greater uiuis m the measuiements 
ot the universe with which astronomy brings us in rela- 
tion It would also produce a more exact ratio between 
our units of length and weight, the avoirdupois ounce 
being nearly a ” geometucal ounce,” or one-lhous.andth 
part of the weight of a geometrical cubic foot of distilled 
water. That is to say, whilst the existing legal weight of a 
cubic foot of distilled water is 997 136 ounces, the weight 
of a geometneal cubic foot of water would be 998 i ounces 
And as the imperial half-pint is the measure of ten ounces 
of distilled water, the ratios of these units of length, 
weight, and capacity would thus be brought within such 
practical limits of precision as would meet every possible 
requirement of commercial exigency. 

\\\.— Derived Units and Multiples and Patts of Impenal 
Standard Units. 


The Imperial Standard Gallon and Bushll. 

With respect to measures of c.ipacity, the sole unit of 
all imperial measures of capacity, established by the 
Act of 1824 IS the stand.ard gallon, containing to lbs. 
avoirdupois of distilled water, weighed against biass 
weights in air at the temperature of 62 Fahr., the bar^ 
meter bcmgjit 30 inches. From the impenal sUndam 
gallon is derived the imperial bushel of 8 gallons, the 
standard of capacity for dry goods commonly sold by 
beaded measure, or incapable of being striken. VarioiS 
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units of measures of capacity had been previously estab- 
lished in this country at different periods. In Magna 
Charta. three such units are recited, “there shall be 
throughout our realm, one measure of wine, one measure 
of ale, and one measure of com." Of these, the most 
ancient known was the Winchester com bushel, of the 
capacity of about 2i5o‘42 cubic inches, together with the 
Winchester com gallon of 373J cubic inches. We have 
no record of any other standard measures of capacity 
being actually constructed, until the standard ale gallon of 
282 cubic inches was added by Queen Elizabeth, and the 
standard wine gallon of 231 cubic inches by Queen Anne. 
All these old standard measures were discontinued as 
legal measures in 1824, and the new imperial standard 
gallon of 272'274 cubic inches, and the bushel of 2218-191 
cubic inches, constructed and verified under Capt. Katei^s 
supenntendence, have smee continued to be the standard 
units of imperial measure for liquids and for dry commo- 
dities. 

The Exchequer standards of the impcri.il gallon and 
bushel formed part of the complete senes of secondary 
standards constructed and accurately verified under 
Eater’s supenntendence in 1824. These standards, to- 
other with other secondary standards, subsequently 
legalised, have served for regulating all the commercial 
weights and measures of Great Britain and her colonies 
and dependencies from 1824 up to the present time. The 
Exchequei st.iQdards were transferred to the Standards 
Department of the Board of Trade m pursuance of the 
Standards Act, 1866 

H. W. Chisholm 
{To be conttnued) 

THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
'T'HE session of this young Association which has just 
been concluded at Lyons appears to have been alto- 
gether succcistul, and according to the Reports read 
the Associ.ition is in an exceedingly prosperous condition, 
both as to number of members, income, and the carrying 
out of the scientific aims which it has in view The 
number of members who attended the Lyons Congress 
was very satisfactory The capital fund at the end of 1872 
was 13^464 francs, and the income for 1873 is expected 
to be 34,000 francs. One of the aims of the Association 
IS to give an impulse to Science m the provinces, and, as 
we rccoidcd some lime ago, the members of the Associa- 
tion resident about Bordeaux have formed a local asso- 
ciation, and It IS hoped a similar result will follow in the 
case of each town where the yearly meetings are held. 
The Association has received invitations lor its next 
session from various French cities, and it has been 
decided to hold the meeting of 1874 at Lille. M. WurU 
was elected President for the ensuing year 

The accounts which have come to hand are mainly 
concerned with the work done in the Medical Section. 
Last week we gave a few extracts from the Presidential 
Address of M De Quatrefages, and shortly we hope 
to be able to give a risumc of the work done in 
the various sections, as well as of the more important 
public lectures. Meantime we shall give a brief sketch 
of the general work which has been done. 

In the general meetings, Dr. Blanc, an Indian military 
surgeon, read an important paper “ on the means of 
arresting the propagation of cholera,” founded on 
expenments made by himself. M, A. Gaudry, Profeasor 
at the Jardin des Plantes, Paris, gave a lecture on 
a botanical subject. Dr. Bertillon also gave a 
lecture on “Demography," ie. the Natural History of 
Society. M. de Lesseps talked in a familiar and pleasant 
way of the proposed railway across Central America. 
M. F. Papillon read a paper on the connection between 


the Sciences and Metaphysics, and the Abbd Ducrost 
gave a lecture on the Prehistoric Station of Solutrd. 

The part of the Congress which is undoubtedly the 
most attractive consists m the excursions and the public 
lectures ; the former interest strangers, and the latter, 
members Besides the special excursions organised by 
certain sections and parties of members, there have been 
three general excursions— one to the prehistoric station of 
Solutrd , a second to the sides of the plateau of Les 
Dombes , a third to the mines and furnaces of Voulte-sur- 
Rhdnc, in Ard&che, and a fourth, which set out last 
Friday and was to last for two days, to Geneva and the 
shores of its lake. 

There have been three public lectures the first was 
given by M Karl Vogt, ot Geneva, on Volcanoes , the 
second by M Janssen, on the Physical Constitution of the 
Sun , and the third by M. Aime Girard, on the Recent 
Progress of Industry 

NOTES 

THt final arrangements for the Bradford meeting of the British 
Association are as follows • — The first ( jCneial Meeting will be 
held on Wednesday, Sept 17, at 8 V M precisely, when Dr 
Carpenter, LL D , F K S , &c , will resign the Chair, and the 
President-Elect, Prof W A Williamson, V K .S , will assume 
the presidency, and deliver an Address On Thursday evening, 
Sept, n, at 8 p M , a Soiree , on Friday evening, Sept 19 at 
830 P M , a discourse by Prof W C Williamson, F R S , of 
Manchester, on .Coal and Coal Plants , on Saturday evening. 
Sept. 20, a Lecture on Fuel to working men only, by Mr 
Siemens, F R S , on Monday evening, Sept 2z, at 8 30 i’ M , 
a Discourse on Molecules, by Prof Clerk Maxwell, K R S , on 
Tuesday evening, Sept 23, at 8 p m , a Soiree , on Wednesday, 
Sept 24, the concluding (leneral .Meeting will be held at 2 30 
p M, and m the evening a Grand Concert will bo given m St 
George’s Hall, at 8 r M The excursions on Thursd.ay, 
Sept 25, will be to lIarrog.ite, Ripon, Stiidley, Bolton Abliey, 
Crordale Scarr, Malham, Clapluni Caves, Settle Caves, and 
Itigleboto’ Lists and prices of lodgings, and other general in- 
formation will be given, on application at the Local Secretaries’ 
OITice, Bradford 

Ins said that a portion of the immense wealth of the late 
eccentric Duke of Brunswick is to be devoted to the founding 
of a Faculty of Medicine ra Geneva. 

The King of Prussia has conferred on Prof ITcImhoUs the 
Order of Merit for Science and Art 

Thb October number of Relei ntunn’s Mitthnlun^en will 
contain an account of Professor Nordenakiold’s Arctic Expe- 
dition during 1872-3, m the direction of S))ii/bergen, which has 
not, geographically, been very sucu sslul '1 lie steamer SoUtem 
reached Promso on August 6, uml the following Iclegrim of 
that date has been rcceued from Prof NorcEiiskiold — 
“Just arrived here, all well My resolution to undertake an- 
other ice journey towards the north after the sledge-joumey 
round North-east-land, has licen rendered impracticable through 
want of provisions, which has compelled us to return. Instead 
of this we have undertaken extensive deep-sea dredgings as well 
os botanicai, magnetic, and geological researches. 1 bnng 
with roe, besides other from various formations, very important 
collections of Miocene flora, as well as of two formations which 
belong to an older geological period hitherto altogether unknown 
in the Polar regions These collections throw new light upon 
the prevaUing flora and the climate of former penods, as well as 
upon the changes which these have undergone," 

According to the report of the Meteorological Department 
an earthquake occurred at Nottingham at ten minutes to seven 
o'clock on Friday morning last. 
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PRO! . Palmier! sUtecl m the Neapolitan papers on Aug la, 
that, according to observations on Vesuvius, new earthquakes 
may be expected. 

The Berlin medical journals record the death, from cholera, 
on August 20, of Dr. Otto Obermeier. His death is supposed 
to have been the immediate consequence of his intense devotion 
to Science. Having too great confidence in his power of re- 
sisting infection, in consequence of having not taken fever during 
his investigations on that disease, he kept in his bedroom patho- 
logical specimens taken from persons who had died of cholera, 
and also portions of their excieta , and it is believed that m this 
way he became Infected According to one account, he injected 
some blood from cholera patients into his own vessels He was 
so devoted to his inquiry that, after he had become aware of the 
condition in which he was, he made some microscopic examina- 
tions on Ills own blood His death occurred after an Ulness of 
seven hours, in the thirty-first year of his age 

Tut late Mr John Stuart Mill has left property to the amount 
of 14,000/. Of this he has left to any one university m Oreat 
Bntnm or Ireland that shall be the first to open its degrees to 
women. 3,000/ , and to the same University a further sum of 
3,000/. to endow scholarships for female students exclusively 
His copyrights he bequeaths in trust to Mr John Morley, to be 
applied in aid of some periodical publication which shall be open 
to the expression of all opimons, and which shall have all its 
articles signed with the names of the writers 

The planet No. 131, discovered -by Prof Peters, has been 
named Vala 


No. 1,952 of tlie Astrononutihe Nmhui-httn contains the 
following ephemeris of the one discovered by M W. Tcmp-1 
at Milan on July 3 last - 

KA Soutl. DcJiiwtioi. 

1871 h m 5 o . 

Sept 4 2717 '4 38 

„ 8 290 IS 26 


„ 20 29 Si «7 31 

,,24 28 49 18 0 

This ephemeris is by Signor J V Schiaparelli , it is for o 
Milan time The same nuniUr of the Asttonomttche A',i, 
nehtin contains a short article upon this comet by Mr L bchul- 
hof, assistant at the Observatory of Vienna, wherein he says, 
“ It does not admit of doubt that we have here to do with 
a*penodic comet of short revolution, the exact calculation of the 
orbit of which I shall enter upon without delay." 


Two new comets have been recently discovered , the one by 
M Henry, at Pans, the other by M Borelly, at Marseilles. 


M. Stephan, the Director of the Marseilles Observatory, 
has succeeded in re-finding Urorsen’s comet. The correction 
of Mr Plummer’s ephemens is as follows : — 

R A + 2" 7“ 

Dec.— IS' 8" 


We understand that the Board of Examiners for the mining 
. district of South Durham, Whitby, and Cleveland allow candi- 
dates for examination, under the New Mines Regulation Act, u» 
count one or two years passed at ithe College of Physical 
Science in Newcastle the same as the like period served under 
indentures to a mining engineer, or as one or two years’ expen- 
ence in a mining office. This offers a very great advantage to 
young men who intend to devote themselves to the profession 
of mining engineering. 

The following candidates have been successful in obtsinbg 
Royal Exhibitions of SoA per annum for three yean and free 


admission to the courses of instruction under the Science and Art 
Department Royal School of Mines, Jermyn Street, London : 
William Hewitt, aged 21, teacher , C S Fleming, 20, assistant 
teacher : Samuel Barrett, 22, assistant teacher Royal College 
of Science, Dublin : Henry Ixjuis, 17. student , Robert H 
Rally, 18, student , Thomas Arnall, 22, rule-maker. 

A SUM of 500/. having been placed at the disposal of the Council 
ofUie Society of Arts, through Sir WiUmm Bixlkm, byagentleman 
who does not wish Ins name to appear, for promoting, by means 
of prizes or otherwise, economy in the use of coal for domestic 
purposes, the Council have decided to offer the following prizes 
hive prizes for carrying out the purpose of the donor, each prize 
to consist of the .Society’s medal and 50/ TesUng-rooms will 
be provided, m which the various competing articles may be 
teiled in sucession, each competitor having allotted to him m 
turn a room and chimney, for a limited period, where he may fix 
his apparatus for the purpose of Its being tested by the judges 
appointed by the Society of Arts, the same to be removed when 
directed by the judges , such fixing and removal to be at the 
cost of the competitor The competing articles must be delivered 
at the London International Exhibition, South Kensington, on 
December i, 1873, with a view to their being tested, and sub- 
seijncntly shown in the Exhibition of 1874 

The last number of the Soatiy vj An,' Jcurnal contains a 
Report on Cooking Apparatus at the International Exhibition, 
by Mr. G. W Yapp 

It is stated that a new I-iterary Review will be published at 
the beginning of next year, covering the same ground as the 
l/Atmrum, the A,adany, and Njlts nnJ Quet in It will supply 
a legular weekly account of English and foreign literature, 
science, and learning, the fine arts and archmology, music, and 
the drama It is added that the projirielors have purchased all 
nghH m the AiaJn/ty you/ mi/, and intend to make 

til it the scientific and learned jiirt of the new paper, though 
whether under the name of the Wz/z/t or some other name is 
not yet determined 

A LiFKofClapaiide, with an admirable portrait, precedes his 
jiosthumous work, entitled “ Recherches sut la structure des 
Ann^lides Seden’aues,” which is published as the new volume 
of the “Memoires de la Soctete de Physique de Genii e." 


We have received .x hide pamphlet containing a very interest- 
ing account, by Mr J. Logan Lobley, of the excursion of the 
t.cologisto’ Association to the Malvern district during the 2tst 
and five following days of last month 


We have received Reports of the meetings of the Eastbourne 
Natural History Society for April 18 and May 23 At the 
former meeting, a paper by Miss A Woodliouse was read on 
OJtixa moscAatellifia, and the Rev. A. K Chtrnl read one “ On 
Mosses ” At the latter meeting the followmg papers were read 
‘•The Orchidacese, with spetul reference to the species found 
near Eastbourne,” by Miss Hall and Miss A. Woodhouie; 
Cnalostoma Htlvellu, by C J Muller; and “The Alluvial Beds 
of the Wish,” by the Rev. E. S. Dewick, F G S 
A cORRE*PONDENT writes us that he has just obtained a 
specimen of quartz with gold found at Wanlockhead, Dum- 
friesshire. It IS a fragment of a detached mass of quartz which 
weighed about ten pounds, throughout which gold was diffused. 
tJold haa long been collected from the sand of some of the rivu- 
lets at Wanlockhead and LeadhUIs, but no instant was before 
known of gold having been found m its matrix I he specimen 
whici our correspondent has contmiis about ns much gold m 
might be equal to the third or fourth of a sovereign along an* 
brown iron ochre diffused over one of Uie surfaces of the 
qoutz. 
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A DESPATCH from HaTAns, dated August 19, states that late ad- 
vices from Lima and Peru report a senous accident had occurred 
tlEtymiles from that aty A body of earth, estimated at 10,00(^000 
cubic yards, feii from a mountain side into a valley, severely 
injuring a number of persons, and damming up a river, the 
water of which had risen 109 feet above lU usual height. En- 
gineers were of opinion that the water would soon burst its 
barriers, when it would rush towards Lima, sweeping every, 
thmg before it, and submerging the lower portion of the city. 
Several towns in Chill had been greatly damaged by earth- 
quakes. 

As the result of a recent careful study of the drug Pareira 
brava, Mr. Daniel Hanbury has discovered that, instead of its 
being obtained from Ctssampelos parnra, of the natural order 
Menupermacea, the genuine Parnra brava is the stem and 
root of a plant which he has identifled with Ckondrodtndron 
tomentosum of Ruiz and I’avon. The drug of English com- 
merce, however, is mostly of larger size than the root of ChoH» 
drodettdroH and is of doubtful origin, the structure of the wood 
being also that of the order Memspermacea. 

UndeU the title of “ On Coal at Home and Abroad,” Messrs. 
Longman have recently published in one volume the following 
three articles, contributed to the Edinburgh Pevtna by the Rev. 
J, R. Leifchlld i— l. Consumption and Cost of Coal , a On the 
Coalfields of North America and Great Bnum , 3 Fatal AccidenU 
in Coal Mines. The republication of these papers at the present 
time is very opportune , they will be found to contain a great 
deal of information on the all-important “Coal question,” as 
well as many intetestmg details concerning the working of coal 
mines and the character and condition of the miners. 

Zoologists will find in Dr. Theodore Gill’s “ Synoptical 
Tables of Characters of the Mammalia,” prepared for the Smith- 
sonian Institution of Washington, an excellent, concise, and 
accurate description of the characters of the families of the 
Mammalia, in a form more scientific and manageable than any 
yet published, at the same time that the ments of the most 
modem suggestions are fully weighed. The biography of the 
subject is also exhaustively treated 

TllK Brighton Aquarium is an institution which all biologists 
undoubtedly look to as one from which much valuable in- 
formation may be obtained on points connected with the habits 
and peculiarities of the animals which it has such advantages m 
retainmg. The communications made public by its “ Consulting 
Naturalist,” however, are of a character very different from what 
we should expect from one so favourably placed. A fresh 
arrival is thus announced — “ One.of the funniest little ‘cusser’ 
ever turned out of Nature's workshop, in the shape of a seal, 
made a bow to the public in the Brighton Aquanum'.a few days 
ago.” This is followed, later on, by a quasi advertisement of the 
concert given in the budding, in which the^seal is playfully made 
to do duty as the butt for pun and slang quotation. 

The additions to the Zoological Society’s Gardens during the 
past week mclude two Persian Sheep (tVij artes), presented by 
Mr. W. H. Shirley ; a Diamond Snake (AftneUa sptloUs) from 
New South Wales, presented by Mr. H Frieland j two Robben 
Island Snakes (C’nni»r//o phocarum], presented by the Rev, G. 
H. Fisk ; two Chubb (Lntcucus cephalus) and a Barbel [Bas^ 
vulgaris) presented by Mr. E. S. Wilson , two Ring-tailed 
I-emurs (Lemur catta) from Madagascar; a King Parakeet 
(Aprosmictus tcapulalus) from New Soulh Wales ; a Black 
Cuckoo (Eudynamys erientalis) from India, purchased ; a 
Weeper Capucbm (CAus capuemus and a White- throated Sa- 
pajou (C. hypeleucus) from America, deposited. 


A POSSIBLE NEW METHOD OF ELECTRICAL 
ILLUMINATION 

T Twill be in the recollection of the readers of the Journal, 
that, in April last, an analogy was pointed out between 
sunlight and the electric light, and that certain conditions were 
Uiercin indicated as being most favourable to that particular de. 
veldpment of light which would best bring out the separation of 
the power producing the light from the place of its maiufesta- 
tion. Those conditions were the employment of raagneto-elec- 
tricity, and the use o> a closed incandescent conductor in an at- 
mosphere which would not oxidise or otherwise affect the dura- 
bilily of the hght-producuig material. From the quotation from 
the Russian paper Golos which follows, it will be seen that the 
results anticipated sre even now in the course of realisation, and 
all that practical men can do is, to wish the plan the success it 
seems to deserve, and to wait the result of the further exhibitions 
of Its power in London and other places more accessible to the 
Western nations than St Petersburg ■ — 

“ On Tuesday the 8-20 of May, a most interesting trial was 
made for the first time in public at tlic Admiralty House, St. 
Petersburg, under the auspices of Messrs. S A Kosloff and 
Co , the proprietors of the patent, of a new system of light- 
ing by electricity, the invention of Mr. A Ladiguin, of that 

“ Owing to the restricted space in the hall made use of on 
this occasion, the number of spectators was necessarily limited, 
but still they consisted of more than a hundred specialists from 
different countries, representatives of science, honourable visilort, 
and many reporters, who were all deeply interested, and unani- 
mously uecided that the trial was really successful. 

“ Up to the present time, as is well known, the electric light 
has been used only for lighthouses, as an electric sun illumina- 
tion for signals, or on the stage, where a strong light may be 
required without regard to cost , but thus far u has been quite 
impossible to employ it for lighting streets or houses 

** By the old method the electric spark was passed between 
two points of charcoal, each attached to a copper wire connected 
with anetcctro magnetic machine. 

“The disadvantages attending this mode consisted m the 
facU that, for each light a separate machine was required, and 
that the (light so obtained, although very powerful, was im- 
poaible to be regulated, besides being non-eontinuous, owing 
to the rapid consumption of the charcoal points from exposure 
to air, 

“All these difficulties Mr A Ladigum has tried and appa- 
rently overcome most successfully. 

“By his newly- invented method, only one piece of charcoal 
or other bad conductor 15 required, which being attached to a 
wire connected with an electro-magnetic machine is placed in a 
glass tube, from which the air is exhausted, and replaced by a 
gas which will not at a high temperature combine chemically 
with the charcoal This tube is then hennetically sealed, and 
the machine being set m motion by means of a small steam- 
engine, the charcoal becomes gradually and equally heated, and 
emits a soft, steady, and continuous light, which, by a most 
simple contrivance, can be strengthened or weakened at the 
option of those employing it ; its duration being dependent 
solely on the electric current, which of course will last as long as 
the machine is kept in motion 

“Taking into consideration the fact that one machine, worked 
by a small three-horse power engine, is capable of lighting many 
hundreds of lanterns, it is evident what an enormous advantage 
and profit could be gained by the illumination of streets, pnvate 
houses, public buildings, and mines with the new electric light. 
In the latter it must prove invaluable, as no explosion need ever 
be feared from it, and these lanterns will burn equally as well 
under water as in a room. 

“Without menUoning the many advantages this mode of 
illnmination has over gas, which by its unpleasant odour and 
evaporation is slowly poisoning thousands of human beings, and 
from which explosions are frequent, we can state that by calcu- 
lations made, this electnc light can be produced at a fifth of the 
cost of coal gas. 

“ We hope shortly to place before the public more complete 
particulars, as well as reports of further experiments which are 
proposed to take place m Vienna, Pans, and London.’ 

* Fiwn the yeurmltil the Seeiety qf Artt> 
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GROWTH OR EVOLUTION OF STRUCTURE IN 
SEEDLING PLANTS* 

'T*HE continuous absorption of oxygen, and formation of car- 
bonic acid, is an essential condition of evolution of structure, 
both in plants and in animals 

The above proposition in so far as it relates to animals will 
probably be admitted by all , the opposite opinion is, however, 
commonly held as regards plants , yet we propose to show that 
in these organisms, as in animals, powth as applied to evolu- 
tion of structure, or organisation of material provided, is inse- 
parably connect^ with oxidation. 

The discussion of the proposition in question necessarily in- 
volves a preliminary view of the character of the gases exhaled 
from various plants. Commencing with the lower organisms as 
fungi, the uniform testimony is that these plants at all times 
expire carbonic acid, while it is chiefly m the higher plants, and 
especially m those which contain chlorophyll or green colouring 
matter, that carbonic acid is absorbed and oxygen exhaled. 
The inquiry then in reality narrows itself down to the examination 
of the growth of chlorophyll-forming plants 

Regarding these plants the statement is made and received, 
that they change their action according as they are examined 
in die light or in the dark, exhaling oxygen under the first condi- 
tion, and carbonic acid under the second. Various explanations 
of this change of action have been given, that generally accepted 
accounting for it on the hypothesis of the absorption of carbonic 
acid by the roots, and its exhalation by the leaves when light is 
no longer present 

The change, on the contrary, appears to arise out of the fact 
that two essentully different operations have been confounded, 
VI* . the actual growth or evolution of structures m the plant, 
and the decomposition of carbonic acid by the leaves under the 
influence of the light, to provide the gum or other materials 
that are to be organised. These two factors are separated by 
Prof. J W Draper in his discussion of the conditions of growth 
in plants We propose to show that by adapting this proposi- 
tion of two distinct operations in the higher plants, all the 
apparent discrepancies regarding the growth of these plants are 
exmained. 

The growth of seedlings in the dark offering' conditions in 
which the act of growth or evolution of structure is accom- 

?hshed without the collateral decomposition of carbonic acid, 
arranged two series of experiments in which growth under 
tbu condition mightjbe studied and compared with a similar 
growth in the light. That the experiments might continue over 
a sufficient penod of time to furnish reliable comparative result!,, 
I selected peas as the subject of trial, since these seeds contain 
sufficient material to support the growth of seedlings for a 
couple of weeks. 

1 o secure as far as possible uniformity of conditions between 
the dark and light senes, and also to facilitate the separation, 
cleansing and weighing of the roots, each pea was planted in a 
glass cylinder, one inch m diameter and six mchet long. These 
cylinders were loosely closed below by a cork, and filled to 
within half an inch of the top with fine earth or vegetable 
mould. They were then placed erect in a covered tin tox or 
tube stand In such a manner that the lower end dipped into 
water contained in the box, while the whole of the cylinder 
except the top was kept m the dark. Thus the first condition 
for germination, viz,, darkness, was secured ; the second, warmth, 
was supplied by the extemaJ temperature, which varied from 
70° to 80° F , while regulanty and uniformity in the supply of 
moisture in both series was secured by having a box of cylinders 
or tubes for each and keeping the level of the water the same in 
both. The supply of oxygen was alto equal and uniform, 
smee the upper part of each tube presented a similar opening 
to the air. 

Thus prepared, one box containing five cylinders was kept in 
a dark closet, while a second, similar m all respects, wss placed 
in a window of an adjoining room, where it was exposed to 
direct sunlight five or six hours every day. To each tube a light 
wooden rod thirty inches m length was attached, and on this the 

K:h of the seedling was marked every twelve hours. The 
selected were 7 a-m and 7 p.m. I thus obtained the 
night and day, or dark and light powth of every sealing, as 
long as those in the dark grew. The seeds were planted on 
June 1st, and appeared above the ground on June 6th, when the 

"meats were commenced. In each series one seed failed 

* Fross Sillimsa’i Asasriesa Journal of Setoae* sad Ait. 


to germinate , the record, consequently, is for four plauts m 
each, and the history of the evolution of structures is as follows . 

Evolution of iitrwture in the Dark —In Table 1 the seeds 
are designated as A, B, C, D, and each column shows the date 
on which leaves and lateral growths appeared These consti. 
tute periods m the development of the plants, which are milt- 
caled by the number I, 2, 3, 4, 5, 6. The weight of each seed 
is given IQ milligrammes. 

Table I — Seedlings ^roiun in the Dark 


loth ,, 
I2lh „ 
14th „ 
17 th „ 


7th day ytl 

9th „ 9th 

loth ,, iitl 

I2th ,, 1311 

rhV. iiS 


I 2 th „ 

14th „ 
I7ih „ 


IS regards time 
- - plant It also 
indicates for each plant an equality in the number of periods of 
evolution, viz , 6, notwithstanding the difference m the weights 
of the seeds, and suggests that the power of evolution of struc- 
ture m seedlmgs resides in the germ alone. 

The character of the evolution in the six penods shows a 
steady improvement or progression. 

In the first, the growth consists m the formation close to the 
stem of two partiaUy developed pale yellow leaves. 

The second period is similar to the first, except that the leaves 
are a little larger. 

The third presents a pair of small yellow leaves close to the 
mam stem, from between which a lateral stem or twig about one 
inch long projects, and bears at Us extremity a second pair of 
imperfectly developed yellow leaves, from between which a 
small tendnl about a sixteenth of an inch long is given oif 

The fourth resembles the third, the lateral twig being longer, 
and the tendril three times as long as in the third. 

The fifth is like the fourth, except that the tendril bifurcates. 

The sixth is similar to the fifth, except that the tendrU tnfur- 

Stem, leaves, twigs, tendrils of various degrees of complexity, 
all are evolved by the force pre-existmg m the germ without the 
assistance of light. 

Evolution of Structure in the Light, 

Table Seedlings grown in the Light 


E. 


G. 




Weight of seed 

Penod I, — 6th day — 6th day 

„ 2, 7th day. 7th „ 7th day. 7th „ 

.. 3. 8th „ 8th „ 8th ,, 9th „ 

I2th „ 9th „ loth „ loth „ 

iSth „ nth „ 14th „ i2th „ 

— „ 13th ,. — „ 14th „ 

Table II was obtamed in the same manner as Table I, the 
columns representing the days on which lateral growths and 
leaves appeared. Though there is not the same uniformity as in 
Table I. the penods are identical m both as regards the viable 
character of the evolution Nothing appears m the second that 
did not pre-exist in the first, and in the case of the seeds E and 
G the evolution is even deficient as regards the first and the sixth 
penods 

While the general character of the evolution in both series is 
similar, certain imnor diflerences exist In IT. the leaves and 
tendrils are many times larger than m I., and they, with the 
whole plant, are of a bright green colour, instead of the sickly 
pale yellow of I. ; but the light has not developed any new struc- 
ture; it baa only perfected those which pre existed, and converted 
other aubatancea into chlorophyll which is not an organised 
body. 

Not only did the plants in the two senes present similanties 
in evolutitm of structure, but the average weight of dry plant in 
each was very nearly the same, for , 

4SS of seeds in the dark produced 184 of dry plant, while 
4SS .. light „ *IS .. ». 

A oompaiison of the parte below the ground with those 
above {bosh being dried at 211° F) shows that the proportion 
of root te total weight of plant wss also nearly identical. 
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35 of root for joo of plant la the dark, end 
33 „ 100 ,, light. 

The cloae similarity in the evolution of visible structure hi 
the light and in the dark, the small difference in the total 
w^hts of the plants grown in the same time in both senes, and 
the close approximation in the proportional weight of root to 
plant, all justify the conclusion, that the growth in darkness and 
In light closely resemble each other, and that it is proper to 
reason as regards the nature of the action from the first to the 
second 

Another interesting fact which lends support to the opinion 
that the process of growth in seedlings developed in the dark is 
very similar to that occurnng m those grow 11 in the light, is the 
character of the excrement thrown out by the roots It is well 
known that many plants so poison the soil that the same plants 
cannot be made to grow therein until the poisonous excretions 
from the roots of the first cro|) have been destroyed by oxida- 
tion. In the case of peas this poisoning of the soil takes place 
in a very marked manner, and I have found that m the pots m 
which peas have been growm in the dark, the soil is so jioisoned 
by the excrements from the roots that a second crop fails to 
sprout Does it not follow, that since in the two senes with 
which I experimented, the excrements from the roots possessed 
the same poisoning action, the processes in the plants from which 
these excrements aaose must have been similar ? 

There remains an important argument concerning which 
nothing has thus far been said It is to be derived from the 
consideration of the rate of growth m the light series daring 
various periods of the day of twenty-four hours If the evolu- 
tion of structure m a plant in daylight is the result of the 
action of light, that evolution should occur entirely, or almost 


, , e growth by 

night, 7PM to 7 A M , of the seedlings in the dark senes, com- 
pared with their growth by day, 7 AM to 7 P m Tlic measure- 
ments were taken fiom the sixth to the twentieth of the month, 
the day on which growth ceased in the dark senes — 

Table III — SteJlin^s oxen m theda'i 

Day growth. 

14 inches 


—SttJUn^s oxen 
Night growth 

I2l inches. 


Average, 15! ,, Average, isj „ 

The total day growth and night grosvth under these circtim- 
stances are nearly equal, though there is a slight excess in favour 
of the night, amounting, as the table shows, to i of an mch tn 
12 inches 

In Table IV the growth of the light series is given m the 
same manner, by day and by night, for the same time, viz., to 
June 20 The thermomelric and hygromeinc conditions in 
:s were very similar, as indicated by the dry and 


bulb thermometers suspended ; 
tubes 

Table IV — 


the \ 


tinny of each set Of 
« the h^ht 


Average, ,, Average, 6 „ 

In the average, and throughout Ihe table, with a single exoep' 
tlon, not only is the uniformity In the rate of growth durntf the 
day and night shown, but the alight excess of night growth mud 
in the series kept in the dark is likewise copied. We must 
therefore accept the condusion that the act of growth or evolu- 
tion of structoie is independent of light, and that the manner of 
growth during the day is similar to that at night 
It will be noticed that the total average height attained m the 
light IS only aixfat half that in.the dark senes The explanation 

of this we have already seen m the fact that in the former tibo 
Iqaves and tendnls sreTC much huger than in the latfor, while.tl|t 
dry weights were nearly the same. The material of the seed £• 


the light series was consumed in extending these sni&cea, whBt 
in the dark senes it wasapent in lengthening the stem. 

Having established the continuous character of growth in seed- 
lings, and the similarity of rate and nature of the process by 
eight and by day, and admitting that at night plants throw off 
carbonic acid, it is not improbable that this carbonic acid ariie^ 
not from mechanical absorption by the roots, and vaporisation 
by the leaves, but as a direct result or concomitant of the act or 
process of evolution of structure 

To put the matter m the clearest form, let us first understand 
what growth is It appears in all cases to consist in the evolu- 
tion or production of cells from those already existing Accord- 
ing as the circumstances under which the cells are produced 
vary, sodoes the tissue ultimately produced vary. Cells formed 
m woody fibre become wood. Cfells formed in muscle m theip 
turn form muscles, but the starting point of the process m every 
instance is the formation of new cells 

If now we examine the evolution of cells under the simplest 
conditions, as, for example, in the fermentation that attends the 
manufacture of alcohol, we find that with the evolution of the 
torulie cells carbonic .acid is produced. The two results are 
intimately connected, and it is proper to suppose that since the 
carbonic acid has arisen along with the new cells, the latter 
operation must m some way involve a process of oxidation. 
Accepting the hypothesis that oxidation is attendant on these 
processes of cel! growth under the simplest conditions, we past 
to the examination of what occurs m the lowest forms of vege- 
table organisms found m the air 

Tilt fungi, and indeed all plants that are not green, with a knf 
exceptions, exhale carbonic acid and never exhale oxygen, in 
this case, m which cell production often occurs with such mar- 
vellous rapidity, Ihe carbonic acid must have arisen as a conse- 
quent of the cell growth It is improbable that it has been 
absorbed by roots and exhaled from the structures, either m these 
plants or m those produced during fermentation In the lattfr 
there never are any roots, and in the former, even where roojhi 
are present, they bear a small proportion to the whole plant. 
Ifhe quantity oi moisture exhaled by such growths is also insig- 
nificant, and out of proportion to the carbonic acid evolved. We 
must, therefore, m this case decline to accept the root-absorption 
hypothesis, and admit that tlic carbonic acid has niisen as a result 
of the cell growth in the plant 

Passing to the chlorophyll-bearing jdaiits, we find tliat in the 
Phanerogamia it is only the green parts that at sny time exhale 
oxygen, and then only under the influence of sunshine. The 
other parts of the plant above the ground, that are not green- 
viz , the stem, twigs, flowers, &c , are at all times, day and 
night, exhaling carbonic acid. The whole history of the plant, 
from the time the seed u planted, to its death, is a continucnts 
story of oxidation, except when sunlight is falling on the leaves. 
The seed is put into the ground, and during germmation oxygen 
IS absorbed snd carbonic acid exhaled It the seedling be kept 
in the dark, oxygen is never exhaled, carbonic acid is, and the 
plant not only grows, but all visible structures except flowers 
ore formed m a rudimentary condition In the light tlie grot^ 
during the night time is attended by the evolution of caibonic 
acid, while during the day tune the bark of the stem and 
branches is throwing off carbonic acid W hen flowers and see^ 
form, the evolution of carbonic acid attending this highest act 01 
which the plant is capable, is often greater than that produced 
at any time m many animals , 

Everything in the history of plants, therefore, tends to sho^ 
that the evolution of their structures is inseparably attended 
the formation of carbonic acid ; and it seems impossible, when 
we consider the evolution alone, to arrive at any other opiniod 
than that already expressed—that, all living things, whether 
plant or animal, absorb oxygen and evolve carbonic acid, 
some other oxidised substance, as an essential condition of the 
erolution of their structures. J. C. DKAPSk 


SCIENTIFIC SERIAI^ 

The first number of the Zettuhnft fur Ethnologie Ust iSyA 
opens with an mteresting paper by Dr. Ueorge bchweinfuith 
on the Monbtttta Tribes ol Central Africa, whose name and 
ixistencc have hitherto been unknown to us. Dr. Ori and M. 
Jules Poncct had shown that there were important stfesm 
south of the Miam-Mwra Terntory, which todeq j!r«ytc|dy 
and that the banks of the most considerable of meye nvers were 
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occupied by a broken skinned race differing widely from the con- 
tiguous negro tribes, both m colour and m cmlisatloa. These 
are the Monbuttaa, known also to the ivory-traders as the 
Guruguri, in allusion to' their practice of bonng their ears 
Their couittry, which Dr Schwemfurth visited in t868, and 
where he remained for five weeks under the special protection 
of the king, Munsa, is a densely populated district lying between 
3 and 4 N lat , and 28 and 29 E. long , and bounded on the 
north by the Kibali, a copious stream which unites with the 
Gadda, and under the name of Uelle receives m its passage 
through the Miam-Miam country a numlier of other streams that 
serve as feeders to I ake Isad The country o( the Monbuttas, 
lying at an elevation of fiom 2,500 to 3,000 ft above the level 
of the sea, consists of an ever-varying alternation of gently 
siVellmg hilts and well-watered valleys, alike rich in palms and 
bananas, and every other form of luxuriant tropical vegetation 
In this earthly paradise where Nature spares man the burden of 
labour, the people, although living under an organised system of 
government, and showing extraordinary skill m working metals 
and in other arts, are habitual cannibals This u not from want of 
animal food, as elephants, buffaloes, antelopes and wild swine 
abound, but whatever the cause may be, the fact is undisputed that 
the cannibalism of the otherwise gentle Monbuttas exceeds that of 
any other known African nation, and is systematically gratified at 
the expense of the more degraded blacks living beyond their fron- 
tiers, whom they seize and carry away, driving their captives before 
thim like a herd of sheep, and slaughtering them as they need them 
The young children and the fattest mdividualsarekept fur the royal 
kitchen, where the flesh is dried and jircpared wuh capsicums 
and many savoury fruits for the kmc, Munsa, whose numerous 
Wives have to take it m turn to cook for him The power of 
the king is supreme, and it would appear that the land of the 
Monbuttas may rank as one of the most important monarchical 
states of Central Africa In race the people seem to approxi- 
mate to the Fulhe, and 111 language to the north equatorial Afri- 
can group They recognise one supreme being, appear to have 
no outward symbols of worship, and practise circumcision — Dr 
P. Langerhans h.as a paper in this number on the anatomical fea- 
tures of interest belonging to a senes of facial and cranial mea- 
surements, with the corresponding photographs, taken at Jeru- 
salem from among the mixed population of Khurds, Armenians, 
and Negroes (from Dir) As a contribution to human compara- 
tive anatomy the paper will be lound useful —Those interested 
in the study of the prehistonc remains of Holland and the Low 
Countries generally will find much serviceable matter m a paper 
^ Dr. Fnedel, who points out the distinctions between the 
Fruuc-Germaiuc and the Celtic-liatavian remains, and passes in 
review the collections preserved m the various Dutch museums, 
of which that of l-eyden is the most valuable m an ethnological 
point of view. 


- , ;r contains several papers on electricity. Dr. Her- 
mann Htfwig investigates the influence of free electricity at 
the surface of electrodes, on cUctro-dynamlc phenomena. 
His experiments were made with a delicate electro-dyna- 
mometer, in which the deflections of the bifilar and mul- 
tiplier coils were compared, the electro-motive force and 
resistance being varied — A paper by M Edlund treats of the 
chemical action of the galvanic current and the distribu- 
tion of free electricity on the surface of an dectrode. The 
author applies his theory (of electricity bemg a phenomenon 
the luminiferous ether), to the decomposition of water by a 
current, and institutes a comparison between w^t occurs in a 
nng-tube in which a gas is forced into circulation from a certain 
point, with the phenomena m a ralvanic cirenit. In another 
note the same author opposes von Bezold’s explanation of “ dis- 
junction currents,” which he thinks are due to an electro-motive 
force in the voltaic arc itself, not to a difference in tension be- 
tween the electrodes — M. Wullner describes experiments con- 
firming his former assertion (questioned by Schuster) that 
nitrogen, in Geissler tubes, gives Ixith a band and a line spec- 
trum, A vduable senes of expenments on heat consumption in 
the solution of salts, and the specific heats of salt solutions is de- 
tailed by Dr. Winkelmann, who here extends the previous wgrk 
of Graham and Person on the subject — There are also ipspers 
on the change of volume oS solid substances through the forma- 
tion of chemical combmations of the same aggr^iate state (W. 
MUUer), on the pole-pomts of a magnet (Rlecke), on the dyna- 
Ittical principle of Hamilton in thermo-dynamics fSxily), on a 


new mode of exhibiting metallic spectra (bdelmann), and one or 
two others. 

Thb July and August numbers of the Amencan Nairn nhu 
contain, among others, the following papers —Dr Flliott Couea 
disrusscs the relationship between the Praine Wolf, or Coyote 
(Cams lalratts), and the common dog, taking a pointer as his 
type, which Is much of the same si/e. The physiognomy of the 
formei is said to be between that of a wolf and a fox, “ but more 
*i*’K8y than either ” Its affinities with the dog are shown to be 
extieimly close.— Mr T M Trippe gives reasons for instances 
of irngiilar migrations of buds, showing that some depend on 
human inlerftrencf, and changes m climate, and oihcrs are as 
yet unexplained — Prof Verril describes a new species of Octopus 
((> himits ) from the bay of hundy It is somewhat related to 
O ^lOtitlandicus, but differs in ihe hectocolylised arm being 
longer and otherwise different —Alexander Agassiz, in a fully 
illustrated article, gives reasons in favour of the supposition that 
the pedicellanac and spines of Echmodermata are only modifica- 
tions of a single type form, to suit different purposes 111 the ani- 
mal’s economy, — Prof W J Beal, on the phjllolaxy of cones, 
shows that the well-known laws of phyllotaxis arc very geiieial, 
nevirtheless there are exceptions to them, well maiked among 
some cones, as is proved by the aulhoi’s examinaln.n of i very 
large number from the Norway spruce, in w liu li 3 ] and ) f, were 
the common fractions — Mr A b I’ackard, jun , Ireils of the 
distribution of Californian moths, bringing information on their 
peeuliaiilies to bear on Prof Gray’s work on the di-liibntion of 
C.slifornian plants —Dr Theodore (iill his a paper on the 
status of Aristotle m systematic zoology, in which he gives icry 
cogent reasons against that great philusophei having the know 
leilge of the principles of zoology which is asciiiied to him by 
some He concludes that “ there is not the slightest evidence 
of any recognition of what Is now understood by ehissification m 
any of the extant treatises of Aristotle on ammals, and the 
systems framed to embexly his generalisations h,ave been con- 
structed from isolated sentences wrested from their context, and 
simply reflect the framer’s notions or his ideas as to what Ans- 
totle might have supposed ” — Prof Bessey notes the sensitive- 
ness of the stamens of Porlulaca and Claytoma 

MtUhitlungen dcr A'aturforichenden Cessellschaft ttt Pemf, 
1872 —Prof Dor has an article, m this number, on colour blind- 
ness Various experiments are described , the method most 
preferreil having been that of viewing spectral colours with a 
pohrisition prism The author rejects the Young-Helmholtz 
theory, which, as is known, supposes three coloui -perceiving 
elements in the retina, those for percejition of red, those for 
green, and those for violet (or blue) Among his objections are 
these aliaence of anatomical proof , distinct vision of many of 
the colour blmd , the spectrum as observed by two persons, 
brothers, who bad no perception of red or violet, was of normal 
length , all the pathologically colour blind suffered from atrophy 
of the optic nerve through cerebral or spinal mjunes , in these 
cases, the fibroas and cellular layer of the retina, and the optic 
nerve, to the brain, were atrophied, but not the rods and cones , 
in retinal disease, on the other hand, the perception of colours 
IS not jicrverted, though diminished He concludes that colour 
blindness is a cerebral affection — A note by Dr Adolph Vogt 
treats of the drainage of towns, in view of a faulty state of things 
at Berne — The action of Buss’s new governor is discussed m a 
paper of some length by the inventor.- Dr A Forster commu- 
nicates a note on the fuling stars of November last, also meteo- 
rological obeervations at the Berne Observatory dunng 1872 
From the curve of daily temperature variations at Berne it appears 
that these are sometimes considerable, tg 18 6° C in 24 hours, 
a fact of significance for health. — We mayfurthei note, in this 
i number, some contributions to local botany, by Dr Wydlcr 


SOCIETIES AND ACADEMIES 

Belgium 

Royal Academy of Sciences, June 7.— M. Que’elet pre- 
sented a note on the solar eclipse of May 26, 1873—™ Mon- 
tigny gave the restdts of a second series of experiment made on 
the spu-e of Antwerp Cathedral, in which he determined bare- 
metncally the heignts at several points, m winds of different 
dwection and velodty His tables show a difference between 
the calculated hel|3ht and the real height, the latter being greater 
for Winds of thb eastern semicircle, while the former is greater 
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fof 'wiestet^ winds. In north and south winds, and those dosdy 
netgbboumg, the heights measured both ways closely agreed. 
The d^erences between true and barometric altitude for the 
same g^ery increase regularly, but m contrary direction', fron. 
the meridian to the aiimutlis east and west, when they each at- 
tain their maximum value 'I he height, baromelricaBy .mea- 
sured, increased, ns a rule, with the velocity of the wind. Wo 
connection was demonstrable between barometric height and 
inclination of wind Observations at Namur and Brussels are 
compared with those at Antwerp, and show a cycle like that just 
described, only the regions to which the maximum and mmitoum 
(barometric) altitude correspond are, at these places, m the eSn- 
trary direction to those at Antwerp — M Melscns cominunicafed 
a paper on the effect of reducing alcoholic drinks to veiy low 
temperatures. A liquor like brandy may be cooleil to — 6o* C. 
without being painfully cold to a person taking it From the 
phenomenon of congelation m ordinary and sparkling wines, M. 
Melsens seeks to show how wines and beer also may be im- 
prored by application of cold — M. Louts Henry described re- 
searches on the etherised derivatives of alcohols and of poly- 
atomic acids , also on propargvlic compounds — M de Selys 
l^ongchamps made a third addition to his “ Synopsis of the 
Gorophines,” of which he can now enumerate iSg species (seven- 
teen of these being new), airanged m forty-three gener.-! and sub- 
genera — M Van lieneden gave a summary account of results 
from a voyage to Brazil and La Plata. His mam object had 
been to study the fauna of the American coast, and specially of 
Rio He describes the frequent formation of lagoons by the 
deposit of a transverse bar separating the water of a bay from 
that of the sea. Fresh water continually entering such h^oons, 
their saltness disappears, and an interesting question was, how 
had the original ocean fauna, here enclosed, been affected hj the 
change of physical conditions M Van Beneden made various 
dredgings m the bay of Kio (in which the tidal ehangeof sea- 
level IS very small), and in these lagoons, and promises future 
communications on the subject He mentions having found in 
some lower forms of Crustacea {Ltrnanthrofndes and ClmvlUna) 
a double circulatory system like that in Annehdes. Besides the 
lacunar system, in which circulates a colourless liquid having 
white globules, there is a complicated system of vessels with 
proper walls, containing red blood without globules There is 
no connection , the two liquids do not mix The colouring 
matter is hremoglobin The branchu-c and trunk, alternately 
contracting and dilating, put the liquids m circulation. T^e 
author also mentions having dissected a lamantin (disinterred for 
his benefit), and a dolphin, and describes exceptional features in 
both '1 he paper gives several interesting zoological facts 

July 5 — M Quetelet read a paper on the c.iicuIation of pro- 
babilities, appliM to the science of man ; reviewing recent pro- 
gress of statistical science in this direction, and giving numeri- 
cal results in the case of stature and mortality ~M. Van 
Beneden presented two coloured drawings of Cetacea captured ■ 
at the Cape of Good Hope. He thinks zoologists have too little 
regarded the system of coloration in such animals, and his re- 
marks bear chiefly on this — M L. lUnry communicated a 
paper on diallylic compounds, being part of a series of researches 
on glyceric derivatives — M. bwarts followed with n note on 
some properties of pyrocitnc acids. — M. Spring communicated 
some facts with reference to the oxygenated compounds of 
sulphur. 

Paris 

Academy of Sciences, Aug. i8 — M. Bertrand, president, 
in the chair — The following papers were read arFomdh note 
on gnano, by M Chevreul T^he author has found that the ciys- 
tallisable matter C, described m his late notes, is an ammonia 
salt, and that the other body insoluble in cold water is a very 
complex mixture containing acid. He gave no further details. — 
Direct demonstration of the fundamental principles of thermo- 
dynamics, by M. A. Ledieu. — On the movements of the 
Uxera from place to place^ by MM J L Planchon aikd J. 
Lichtenstein — M . dc Lesseps demanded the apj: ointment of a 
Commission by the Academy to examine his project of a Central- 
Asian railway. — M. DaubrM commumcated a letter from Mr. 
Nordenskiold, giving an account of the discovery, m recently 
fallen snow, of a carbonaceous snow containing metallic iron. 
This was first found at Stockholm ; but the author, fearing that 
the Dowder might be due to the soot of the city, wrote to hia 
brotner, then in the centre of Finland, to collect snow there. 
The results were the same, and Mr. Nordenskiold has obtained 
sufficient for a quantitative analysis which he proposed to make 
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durmg the coming winter. — Researches on seconda^ aaccBding 
currents, and their application (continuation), by M G. Flant£ 
— A description of the cryptograph, by M IVlegnn. — On alge- 
braic left-handed Curves, by M. Picqucl.—Expenmental re- 
searclies on ^plosives, by MM. Roux and Sartau, — A new 
method of estimating ammonia, orgamc^mtrogen, and nitnc acid 
in waters, soils, .and manures, by MC^Tiuggan. The author 
proposed to convert all nittogenous bodies into ammonia and 
nitrmand nitrous acids by acting on them with a mixture of 
argentic chloride and potassic hydrate, and then converting the 
oxidised nitrogen into ammonia by nascent hydrogen. He pro- 
[. pied to estimate the resulting ammonia by Kessler’s process, 
except when below o'ooooi grm , when he proposes a special re- 
agent, composed of two drops of phenol and 5 or 6 c c. of hypo- 
chlonte of soda, which gives a fine blue-violet colouration to 
ammoniacal liquors —On the hydrochlorate of terpene, and on 
the isomerism of the bodies having the formula Hj, IICI, 
by M. Kiban — On the variations of haimoglobm in the zoologi- 
cal series, by M Quinquaud — On the variations of the uime 
under the influence of catTemc, coffee and tea, by M. Rabuteau 
— On the zoological position, &c., of the parasitic Acariaus 
known as lIyf>opu\, by M Mcgniii — On a deposit of sihcified 
vegetables in the coal basin of the Loire, by M Grand'Eury — 
On the existence in the quaternary period of a Urge glacier in 
the mountams of Aubrac (Loz^re) by M G Fabrc. — Note on 
the meteors of November 27, 1872, by M Cli. Dufour —On the 
meteors of August 9 and 10, by hi. F Tisserand. — A note op 
the same subject, by M. Chapelas, concluded the business of 

August 25. — M Bertrand m the chair — The following papers 
were read : — On Zollner’s theoy of solar sconx as being the 
cause of spots, by M. I'aye. The author observed that this 
theory as recently developed in a communication to the Royal 
Saxon Academy agrees better with the known facts of the 
motions of the spots than does Secchi’s eruption theory —On 
the polar planimeter, by M. 1 1 Resal — On the thoracic and 
abdominal phosphorescent organs of the cocuyo of Cuba, by 
MM. Ch Robin and A Lubvull6ne The systematic name of 
this insect is Pyrophorous noctilucus (l-taUi noitilucus L ) 
Direct demonstration of the fundamental principles of thermo- 
dynamics, part vii , by M A. 1 -edieu —On the rapidity of re- 
production in the Phylloxera, by M. Lichtenstein. — On a 
principle of union m universal chemistry, as applicable to organic 
chemistry, by M E. Marlin — A letter was received from M, 
Wolf announcing the discovery of two new comets by MM 
Boreitly and Paul Henry — On the spectrum of comet 111 ., 1873, 
by MM Wolf and Rayet — On the spectrum of the solar at- 
mosphere, by M (> Rayet, The author announces the dis- 
covery of the fact that the least refrangible of the two D lines is 
longer than the other, as he saw the lormer reversed when the 
latter was invisible — Twelfth note on the effects of barometric 
changes on life, by M P. Bert — On hay fever, by M. E. 
Decaisne The author asserted that this disorder has no actual 
existence as a separate disease. — Experiments on the scolex of 
Purma medtocandlata, by M. Saint-Cyr — On the mqf^ents of 
the stamens in kuta, by M. G Carlet. 
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VI. 

A MONO the difficulties which are likely to impede the 
ready realisation of the object to which atten- 
tion has been drawn, there remains one which will 
always be most keenly felt by those who have 
devoted the most thought to the question. Beneath 
the woid “Science" there lurks a distressing am- 
biguity, which, though it may not force itself upon the 
attention of the devoted students of any particular branch, 
is always arising when the general claims of scientific 
study come on for discussion. For our present purpose 
it is particularly important to attach that meaning to the 
word which, while best justified by usage, is also most 
calculated to connhate good will from all quarters. 

It will hardly be denied that the name primarily 
belongs to those sciences called by way of distinction 
“natural,” in the name of which this journal is con- 
ducted, and which therefore it is needless to enumerate 
here , and that, the name is thence transferred, by reason 
of analogies of varying degrees of strength, to those other 
branches of knowledge which either m their logical 
methods or positive results approximate to the standard of 
the physical sciences. Although it would be presumptuous 
to attempt to lay down with exactness the line which 
must somewhere exist between scicntihc and unscientific 
knowledge, it must yet be always necessary to treat with 
much suspicion the claims of mere erudition and of social 
theorising to be admitted to the honoured name. The 
old-fashioned reputation of the grammarian or the divine, 
and the modern popularity of practical reformers, are 
neither of them grounds on which to found a title to 
national endowment. The unprofitable studies for which 
the Universities were once famous have for centuries been 
abundantly rewarded, and the applause of a crowded 
congress is ever ready to acknowledge the merits of a 
novel speculation in Sociology. It 13 not unnatural that 
those who know by hard experience what Science really is 
should jealously uphold the dignity of their pursuits, and 
point with pride to the, innumerable adv<antages which 
mankind withm the last century has reaped from their 
labours ; but, on the other hand, the warning is not un- 
needed at the present day that the field of the physical 
sciences is not equal in extent to that which all scientific 
knowledge can comprehend, and that the appeal to utility 
may be turned into a fallacious argument. Yet further, it 
may be urged that those among the sciences which most 
attract the public attention at the hands of an accom- 
plished experimentalist, and of which the direct practical 
applications are manifest to all, are least m immediate 
want of support from national endowments. It is for the 
lang^ishmg departments of Science, which have not been 
popularised, and of which the results have not yet been 
turned to commercial value, that the advantages of en- 
dowment are most required. As soon as ever the mam 
principle of these articles is publicly recognised, the more 
advanced and most useful are certain to obtain sufficient 
care, but it is for the more backward and the least profit- 
able that the need of help is most uigent. 

Ko, aoa—Vox.. nn. 


I It may be reasonably expected that the Universities, as 
Iheir traditions become modified under the influence 
of the public demands, will be disposed to accept the 
duty of endowing scientific research under the limitations 
abo.ve indicated They can have no antecedent prejudice 
in favour of those branches of science which either 
attract the most spectators, or the greatest number of 
self-interested students. They have always refrained 
with anxiety both from bidding for popularity, and from 
preparing their pupils for the technical business of life 
Their histone position also, and the peculiar responsibili- 
ties which they cannot but feel, will cause them to inter- 
pret Science in a liberal fashion. For these reasons it is 
confidently hoped that, while they cannot afford to dis- 
legard the paramount importance of the physical sciences, 
they will maintain the position to which other sciences 
more closely connected with their present curriculum have 
of late years grown. The former, on account of their 
rigorous methods, the positive character of their results, 
and the abundance of their possible applications must 
always hold the first place, and present a standard for the 
rest ; but these others also, in so far as they are really 
matters of scientific treatment, are m their proper sub- 
ordination equally fields for original research and proper 
obiects for endowments The example of the German 
Universities has familiarised our own seats of learning with 
the notion that the study of languages, of antiquities, and 
of history, are all capable of being pursued m the genuine 
scientific spirit, and may lead directly to the most import- 
ant positive results. Abundant evidence has been given 
within the last few years to show that the primitive con- 
dition of mankind and the origin of civilisation are 
matters which may be revealed by Science. The meta- 
physical explanations of the last century have given way 
before the well-ordered facts and regular uniformities 
which modern inquirers have been able to discover and 
.arrange. The products of the human mind, and the 
course of human action, when displayed in their simplest 
and most universal forms, have been proved to be proper 
subject-matter for Science, no less than the law of man's 
physical organism or the processes of external nature. 
The most advanced thinkers have no hesitation in saying 
that the origin of natural religion is capable of being dis- 
closed by the same methods and with equal certainty as 
the ongm of species, and that phdology yields an instru- 
ment which can unfold the secrets of an unknown past as 
surely as the spectroscope reveals the composition of un- 
I known worlds. Just as modern psychology has found it 
I necessary to borrow a large portion of its materials from 
the kindred science of comparative physiology, so have 
the nascent sciences alluded to above been under a con- 
tmual obligation to the methods of physical science, and 
especially those to which they are linked by means of the 
recognis^ science of ethnology. 

By thus widely extending the meaning of the word 
Science, the intention has been to widen the area over 
wUefa the endowments of original research may be ex- 
tended, and to give an indication of the number of direc- 
tions in which scientific investigation should beencouraged. 
As an indirect consequence it may be suggested that this 
aspect of the matter shows an cosy method by which the 
doo of the last generation, an a..ute critic merely in longs 
and shorts, and erudite only m Greek pamcles, may be 
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of 1 ^. l>r. Thordl appears somewhat to doubt Mr. 
Blackwall’s position, that this organ is in all cases a true 
spinning apparatus ; the better opinion would appear to 
be that it is so. 

the work ends with some very valuable remarks on 
the general classification of the Araneidea, or (as Dr. 
Thorell, with good reason, prefers to call the order of 
spiders) Araneae, pp 597—607. Within this compass 
Some recent works and suggestions on the systematic 
classification of spiders by Dr. Ludwig Koch, Rev. O. P. 
Cambridge, Anton Ausserer, and others are reviewed and 
criticised ; the conclusion come to.being that the new and 
highly remarkable forms brought to our knowledge by the 
researches of later years shows more than ever “ that a 
fully satisfactory classification of the order of spiders is a 
thing not soon to be expected, and that a by no means in- 
considerable number of forms cannot without great uncer- 
tainty, even if at all, be included under the hitherto 
received families and higher groups." Undoubtedly, 
towards this satisfactory classification, by whomsoever it 
may be finally effected. Dr. Thorell has done good work 
in the volume on “ European Spiders," and that on their 
“Synonyms.” The systematiser hardly exists yet who 
could say with truth that he had risen from a perusal of 
these volumes without considerable alteration, or, at least, 
modification, of his own previous views on the subject 
With so much to commend, in the work under review, 
it may perhaps appeal invidious to notice what seem, 
to be a defect, at least in point of form. In ths 
course of the minute and extensive investigation of 
specimens, descriptions, and figures necessary to arrive at 
a satisfactory determination of obscure synonyma, species 
here and there appeared to be new to Science, and others 
to require separation (under other names, and with a fresh 
description) from those with which they had before been 
confounded , these new and separate species Dr Thorell 
has desenbed in extended notes, tn loco, m a smaller 
type, thus marring the continuity, and breaking in upon 
the expressed design of the work Would not these de- 
scriptions have come in better, and have been more useful 
for study and reference, had they formed an appendix to 
the work ? 

Another defect (though its rectification might (perhaps 
be said to have been a departure from the stnet de 
sign of the work) appears to be that Dr. Thorell does 
not include in his volume all the spiders at present known 
to be indigenous to Europe ; it details those desenbed by 
Westring and Blackwall, with some others given m M. 
Simon's catalogue, as well as, incidentally, many more 
described by other authors ; but still it leaves unnoticed 
other described species. It would have given the work a 
great additional value bad there been a general hst of all 
the (at that present time recorded) spiders of Europe in 
systematic order, or, at least, a supplementary one of all 
those species mentioned or detailed throughout the work, 
in addition to those of Blackwall and Westring. This is, 
however, as before hinted, rather a criticism upon the 
design than the execution of the work, though it seems to 
be invited by the author’s having so far departed from his 
own original design as to include descriptions of new 
species, as well as notices of others besides those included 
in “ Aranex Suecicae," " Spiders of Great Britam and Ire- 
land," and the “ Catalogue Syaonymique.” 


It would be scarcely proper to conclude this notice of a 
scientific work wntten by a native of Sweden, without a 
remark upon its being written in English, and a well- 
deserved compliment upon the exceeding clearness and 
terseness of the style, and its generally happy accuracy 
of expression. 

Dr. Thorell’s own opinion— expressed in a note to page 
583 — and m which most English-writingnaturalists willpro- 
bably acquiesce— is that English will one day become the 
common scientific language of the world, not only because 
it “is far more widely diffused over every part of the earth 
than any other culture-language, and that already two of 
the greatest nations publish in it the results of their scien- 
tific labours, but because English, on account of its simple 
grammar, and as combining in nearly the same degree 
Teutonic and Romanic elements, is by most Europeans 
more easily acquired than any other language." The 
opinion, however (given in the same note / c.), in regard 
to works written in little-understood languages, such as 
Russian, Polish, Bohemian, Finnish, or Magyar, will hardly 
be endorsed. Dr. Thorell would exclude works wntten 
in these or such like languages, from equal scientific 
weight with others written in French, English, German 
&c , t.e,, he would not apply to the former the rules, as to 
prionty, applied to these latter. N ow, however grateful it 
would be to Western naturalists to have all works on 
Natural Science published in languages with which they 
are ordinarily more or less familiar, yet it would be rather 
too hard upon other nations, to whom the love of natural 
history has come sooner than a general philological cul- 
ture, to be excluded from equal scientific rights with their 
more advanced brethren in the West. It would seem 
quite as just, if not more so, that if a penalty is to be 
paid for ignorance of foreign tongues, it should fall rather 
upon those who, with whatever trouble and inconvenience, 
certainly might become acquainted with works on Science 
in any language, than upon those who, preferring to write 
m that tongue in which they can undoubtedly think most 
clearly and best express their thoughts, give the results of 
their scientific labours in the vernacular By all means 
let us have, if possible, a common scientific language, but 
meantime, if it be so, we must put up with the occasional 
annoyance of finding that a genus or species which we 
had fondly imagined we were the first to describe, had 
already, perhaps long, been well described, and possibly 
figured, in some unheard-of work written in an outlandish 
tongue not understood of the Western Scientific World. 


OUR BOOK SHELF 

A History of the Birds 0/ Europe. Parts 18, 19, sa 
By H, E. Dresser, F.Z.S., &c. (Published by the 
Author at it, Hanover Square.) 

This fine work continues to appear with commendable 
regulanty every month, and keeps up its high character 
both for fulness of information and beauty of illustration. 
In the numbers now noticed are several highly artistic 
plates, such as those which represent the mite-shouU 
dered and Imperial Eagles, the Great Black-headed GuD, 
the Common Crane, the White Stork, and the Great 
Bustard, which e2K:h form a perfect picture. We find iuU 
but not too lengthy articles on all these, as well as oa 
the Black Grouse, the Curlew, and many smaller birds. 
An excellent plan is adopted, in the more characteristic 
and difficult European genera, of giving a list of aU the 
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known species, with notes oC their distinguishing charac- 
ters and geographical distribution. One of the most rare 
and mterestmg species figured (m Part 20) is the Teydean 
Chaffinch, a bird of a blue dolour, and which is confined 
to the upper limits of the pine forests of the Peak of 
TenenfTe, and to the desolate plains above them, feeding 
on the seeds of the Retanca (a broom-hke plant) and the 
Adenocarpus frankenotdes, which characterise those re- 
gions, as well as on the se^s of Ptnus cananemts 

A. R. W. 

Lehrbuch der Pkystk, von Dr. Paul Reis (Dritte Lie- 
ferung). Leipzig . 1873. 

This forms the concluding part of Dr. Reis’s useful hand- 
book of Physics. The subject of physiological optics is 
continued, followed by a description of optical instru- 
ments and the laws of the interference and polarisation of 
light. Heat is treated in the next part, but hardly so fully 
nor so well as light ; radiant heat, for example, occupying 
less prominence than it deserves. Considerable space 1$ 
devoted to the explanation of machines for the conversion 
of heat into motive power thus we have some of the 
various forms of steam-enmne described, together with a 
full account of Ericson’s heat-engine and Lenoir’s gas- 
engine Magnetism follows heat, and then we come to 
static and dynamic electricity and the practical applica- 
tion of electricity. The book closes with a few chapters 
devoted to the physics of the heavens, or in other words 
a brief sketch of popular astronomy and meteorology. The 
principal defect of this handbook is the want of sufficient 
woodcuts to illustrate the apparatus referred to. The 
whole work exhibits the characteristic solidity and 
thoroughness of the German race, and is a mark^ con- 
trast to some of the recent French popular text-books on 
Science, the profuse and beautiful illustrations m which 
almost supplant the letterpress. Let us flatter ourselves 
that in our nation these complementary races inter- 
mingle. 


LETTERS TO THE EDITOR 

[ 7 hi Editor dots not hold himself resfonsiHe for ofimons expressed 
iy hts correspondents. No notice is tahen of anonymous 
eommunicaiions.] 

Tyndall and Forbes 

It will probably be considered necessary that Dr. Tyndall’s 
pamphlet, * which first appeared as an article m the Conhmporat y 
Review, be answered at full length. That, however, cannot be 
decided foi some time, as several of those concerned aie abroad , 
but it may be well to let Dr. Tyndall know at once that there 
IS no difficulty whatever m answering him, and that the answer 
will not lose force or point by a hide delay. In the meantime I 
hope you will give me space to briefly notice a few of the more 
obvious mconsistenciesot Dr. Tyndall’s article 

I. Ur Tyndall IS astonished that the “ blameless advent ” of 
his “innocent” “modest” “ unpretending ” volume should be 
looked upon as reiterating charges made against Forbes. An 
extract or two will setUe this point. 

a. “ Had he (Rendu) added to his other endowments the 
practical s'lill of a land surveyor, he would now be regarded as 
the prince of glacialists.” 

“Professor Forbes, when he began his investigations, was 
Mquamted with the labours of Rendu. In his earliest works 
upon the Alps he refers to those labours m terms of flattering 
r^igmtion. But though as a matter of fact Rendu’s ideas were 
there to prompt him, it would be too much to say that he needed 
their inspiration.” 

two passages into straightforward English, instead 
” 7 ^*i*’* tavouiue style of insinuation, and they amount 
to this: that Forbes, having the accomplishments 01 a land- 
surveyor, and being acquaint^ with Rendu’s work,' put this and 
that together and appropriated the discovery 
i. ^rbes W, in I860, minutely inlormed Dr. Tyndall of 
the aatnre and amount of hU knowledge of Rendu in 184a. It 
* Frinciaal Torhes and ' 


IS not too much to say that Dr. Tyndall’s sentence quoted above 
IS utterly inconsistent with the plain statement of Forbes, and 
so implies a serious personal charge against the latter. 

c. A similar senout charge is made, when Dr. Tyndall, know- 
mg that Forbes asserted that it was at his suggestion that Agassiz 
employed a theodohte or a fixed telescope, and that this had 
never been denied, carefully states that “the same instrument 
was employed the same year by the late Principal Forbes upon 
the Mer de Glace,” and that “ we are now on the point of seeing 
such instruments introduced almost simultaneously by M. Agassir 
on the glacier of the Unteraar, and by Prof. Forbes on the Mer 
de Glace.” 

a. Dr. Tyndall tells us that hu work was originally com- 
menced u a boy’a book, but that " the incidents of the past 
year” (ix, his controversy with Forbes) caused him to deviate 
from this mtention. Have boys so altered since 1859 that such 
controversy has now become suitable for them when supplied in 
the “ International Senes ” ? 

3. What 1 said with reference to the unpublished correspond- 
ence of Forbes was said without any special reference to Dr. 
Tyndall. It was simply my excuse to the reader for the very 
meagre use„I had made of so extensive and valuable a collec- 

But, even m this matter Dr. Tyndall’s inconsistency is patent. 
He says that, lungmg for peace, he abstained from answermg 
Forbes, not from inability to do so, but to avoid making Science 
the arena of personal controversy. Yet, in the same breath, he 
nut only complains of my not publishing certain letters which he 
supposes to contain charges gainst himself, but (see } 5 below) 
insinuates that 1 am acting from feelings of animosity 1 1 

4. Dr. Tyndall’s answer to one of b orbes’ charges is certainly 
to some extent plausible. I can say no more till 1 have an op- 
portunity of consulting Rendu, for it is quite obvious that it is 
possible by proper selection ui portions of so vaguely-written a 
book to make him appear to say anything one chooses. 

Dr, Tyndall’s answer to the other charge is 10 obviously in- 
sufficient that 1 need not deal with it here 

But more than thu .—no evcr-so-complete defence of himself 
on one or two points is any reply to the overwhelming pamphlet 
of Forbes, every line of which m its calm truthfulness calls for 
an answer. 

5. Dr Tyndall refers to former controversy between us, and 
■ happy termination at a personal interview. Why Dr. 


scarcely say that no one in his senses would enter into an agree- 
ment never m future to differ from another, nor to point out m 
Ills wntiugs passages calculated to mulead. But the following, 
and other passages which 1 need nut cite, are all so many halt- 
mystenous msmuatiuns (of the lyndall kind) against me, and all 
lend towards the same implied accusations 

“ . . . the hre was noi extinct the anger of former com- 
bats, which 1 thought spent, was still potential, and my little 
book was but the huger which pulled the trigger of an already 
loaded gun. ” 

1 shaU be obliged by Dr Tyndall’s pointing out to me a single 
expression, in t^t part of Foibes’ Lite which was wntten oy 
me, which is calculated to give him the slightest offence with 
the one exception of a letter from F orbes, which was specially 
wntten for publication , and which, for Forbes’ own sake, I 
would rather not have published. ' 

No doubt he may be annoyed by my saying that bltle has 
since been added to the observauons made by Forbes on glaciers, 
1 his is a matter of opinion. 1 do not think that Ur l yndall 
has made any addition of consequence to our knowledge of 
gwciers, and I am supported in tuis belief by many of the v^ 
Highest authorities. But this is no charge against Ur. Tyndall. 

6 . When I saw the “forms ol Water, die.,” I added a brief 
and excessively temperate siateiiient to what I had already 
written, and I republished f orbes’ own delence of himself against 
Tyndall and Agassiz. Was 1 not bound to do someihmg, and 
could 1 possibly have done less ? 

7. Th^pttlre ol the truce, or “peace,” whatever that may 
be, was the work of Dr Tyndall himsell-partly by bis Forms 
of Water, &c.” mainly by his article m the t oiUemforary Aeo^. 
So far as 1 am peraonally concerned, the public has no nght to 
know my f«hags i-but. whatever they are. they are muii^ 
with the — Hrfwe rinn I experience m being once mote free, as of , 
old, to point out to the public the misleadfog passages,aod actual 
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eiToni In Dr, Tyndall’sporalftr works j and to join tbe too thin 
ranks of those who, like Mr. Sedley Taylor, are not to be Im- 
posed upon by a popular reputation — but venture to think for 
themsdvea and to give the public the benefit of the result. 

8. Opportunities for such public warning have never been 
wantme, but now they are so numerous that a long essay would 
be ife^lsite to do justice to them all 
Is U>e meantime, as an example or two, I may call attention 
to (he way m which Sir Charles Wheatstone, and (by implica- 
tioa) Sir william Thomson, and others, some of whose splendid 
scientific labours have had the misfortune to become profitable 
in a pecuniary sense, are treated m Dr Tyndall’s “ I.eclures 
on Light,” just published The contrast between the utter con- 
tempt for money shown by their censor, and the (implied) 
opposite which is condemned as unworthy of scientific men, is 
brought out with all the flow of word-painting and nghteous in- 
dig;nat)on which Dr. Tyndall so abundantly possesses Besides, 
the monstrous doctrine Is inculcated that men who devote them- 
sdves to practical applications are men incapable of original rc- 

9 But, to conclude for the present, I would simply call atten- 
tion to the following passage, which comes from an author who 
m die same work treats of the relative merits of such giants as 
Young and Fresnel What confidence can one have m the ac- 
curacy of any statement on a scientific matter made by the author 
ofit?.— 

“ And here we may devote a moment to a question which has 
often been the subject of public discussion — whether, namely, 
a rainbow which spans a tranquil sheet of water is ever seen 
reflected in the water ? Supposing you cut an arch out of paste- 
board, of the apparent width of the rainbow, and jiaint upon it 
the colours of the bow , such a painted arch, spanning still 
water, would, if not too distant, undoubterily be seen reflected 
in the water. The coloured rays from such an arch would be 
emitted in all directions, those striking the watei at the proper 
angle, and reflected to the eye, giving the image of the arch. 
But the rays effective in the rainbow are emitted only in the 
direction fixed by the angle of 41° Those rays, therefore, 
wbch are scattered from the drops upon the water, do not carry 
along with them the necessary condition of parallelism ; and, 
hence, though the cloud on which the bow 1$ painted may be 
reflected from the water, we can have no reflection of the bow 
itself.”'-" Lectures on Light,” p 25 
If Dr. Tyndall, with the assistance of his sctcnbfic advisers, 
falls to sec the justice of my remark on this passage, perhaps 
you will permit me to make it the text of a little essay m a 
mture number 

I have all along said, and still say, that I cordially recognise 
the services of Dr 'iyndall m popularising certain pans of 
Sdence But his readers must be cautioned against accepting 
as correct great parts of what he has written It is granted to 
very few men to do this useful work without thereby losing 
their claim to scientific authority. Dr Tyndall has, in fact, 
martyred his scientific authority by deservedly winning distinc- 
tion in the popular field One learns too late that ht cannot 
“make the best of both worlds ” 

I would request Dr Tyndall for his own sake, not for mine, 
should he favour me with a rejdy, not to jack out one or two iso- 
lated passages of a letter, winch absence from books may possibly 
haw rendered slightly inaccurtite — but to answer me, as he has 
not answered Forbes, in the full spirit and not m the partial 
letter. 1 ’ G. J’Air 

St Andrews, Aug 20 

W. 8 J on Hegel 

I RKSPECTrtrtLY request admission, into an early number of 
Natokb, for an explanatory word or two, in reference to 
W. S. J.’s review of my poor book on Law, Ac , m the valuable 
publication named, for July 24, 1873 

W. S. J ’§ very first sentence sp^s of the said little book as 
containing “ a discussion of Hegel’s opinions concerning gravi- 
tation and tbe differential calculus.” In the first place, Hegel 
has nothing to say against either gravitation as a tact, or the dif- 
ferential ctdculiu as an established method of indubitable scien- 
tific calculation : he would only attempt to philosophise both by 
pbunag metaphysical pnnciples under them Now this is part 
of Newton’s own action, and he certainly would not object to 
IVOy aHm/t, Hegel’s or other, in the same direction. In the 
fecoBd place, I discuss no opinion of Hegel in this reference : I 
only attempt to expose erroneous opinions of Hegel’s relative 


opinions. 

On law, whatever is said ^ ^.'8. J., concerns only the old 
difficulty of Hegel’s duilectu ; and |ierbaps the italictsing of this 
word, together with my own intellectual deficiences, may be 
leqiectfuliy offered in explanation of as much. 'W. S. T. here, 
then, is evidently misintelllgent himself, and, accor^ngly, only 
speaks so as to induce mismteUigence in others. Neveraidess, 
it IS worth saying that the reader may or may not gain from the 
particularity of satire m W. S J ’s hands— so keen is it that it 
cows, and, again, so kindly that it disconcerts. 

Mathematically, according to W. S T , "the critical state- 
ment of the necessary outcome of HegePs philosophy,” reduces 
Itself to this, that the pnnciple in question Is placed ' ‘ in that in 
which the quantum has disappeared, and there remains the rela- 
tion only as qualitative relation of quantity.” W. S. J. has for 
this only the mildly authoritative contempt of a duly-elevated 
position , and when it is said “ What is called infinitely little n 
only qualitative, and is neither little nor great, nor quantitative 
at all,” he at once squelches all by an "on the contrary t" 
Now all this contemned matter comes directly, not from Hegel, 
but from Newton, for the foimer, [quoting from the latter, 
says — 

“ These (N ’s increments and decrements) are not to be taken 
os particles of a definite magnitude {parttcula: fimta) .Such 
were not themselves moments, but magnitudes, generated out of 
moments , what is to be understood, rather, is the pnnciples or 
beginnings (elements) of finite magnitude that is, plamly, what 
IS concenied lies “ in that in which the quantum has disappeared 
as quantum, and there lemains the relation only as qualitative 
relation of quantity ” 

What concerns comets is naively amusing. We have not had 
to wait m their regird(asW b J seems to think) for the in- 
formation of "Clnmbers’ Handbook” The astronomers of 
the last century, as it appears, were able to speak better than 
even the " Handbook " Comets that return, they say, though 
after a great many years, travel in ellipses of enormous axes ; 
whereas those lint do not return may describe parabolas or 
hyperbolas. Such is the opinion of Science yet, though it may 
talk of many other explanalions of non-return, as dissipation. In- 
terception, &c This, 1 say, is how Science looks yet , but W. S, J , 
for his part, ts under the belief that Science has actually within 
Its ken comets that (so to speak) revolve in hyperbolas, as well as 
others that revolve in ellipses (Posuively such seems his idea, 
Now, Hegel is never once at fault here—in his own way, I 
mean , for whether in ellipse, m parabola, or hyperbola, Hegel’s 
assignation of the moment of singularity to the comet is, on his 
own pnnciples, justifialde. May not a non-returning comet, 
too, be attributed to that contingency which is, and must be, 
inherent m externality as externality ? On tbe whole, it may be 
well for us all to let comets alone yet. Our greatest living au- 
thonW can only jihilosophise them into stone-rattles which the 
sun (for his amu-,cment ?) whirls about his head. 

One has only to consider these things and others the like — the 
exquisite little gibes, not forgotten, about a secret in two volumes 
and a secret m fifteen pages, &c —to perceive that what we have 
here is only once again Uie blmd rush oi prejudice from its usual 
dark corner of relative ignorance— an ignorance which it will 
persist m, and not (through study) convert into the light of day 
There is that approbative allusion to Mr Smith, too ; W. S J. 
will yet be ashamed of that 

On the whole, however, I hope I have not spoken disrespect- 
fully, for I cannot fancy who WSJ. may be. He talks of 

law ami logic, and IS ' ’ ’ ■ 

found contempt for “ 

’ ' hat his initial! ^ 

f, I cannot, whatever his power of p-aettee 

capacity for principles 

Jtdmburgh, July 28 J, Hutchisom Stiruno 


Lakes with two Outfalls 
In Naturu, Aug 14, a 


In NatORU, Aug 14, a paper under this heading concludes 
thus Colonel George (Jreenwood, who is, 1 presume, the 
same as the foimcr active correspondent about this subject, 
visited this lake (Lesjeskaugen) last summer, as appears Ivom 
the entry of his name in the day books, I urn not aware that he 
has since published any opinion, but the like seems, so fat as I 
can judge, to support Ins view of the matter— W. StonleY 
Jevons.”^ 1 sent an account of my visit to Lesjeskaugen Lake 
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to the Geological Maganne w July 187a, but it was not so fortu- 
nate as to meet with acceptance from the editor. The following 
extracts coincide singularly with the opinions of Prof Btanlej 
Jevons ! — 

The river Kauma, at the western end, which gives its name 
to Romsdal, is the natural outlet The outlet to the river Logen, 
at the eastern end, is entirely arftfioal. The water-parting there, 
between Romsdal and the Dovre Feld, is an ancient ndge of 
drift. A cut has been made by man through this ndge. Tlie 
stream through this cut now works a saw mill, but was for- 
merly connected with the old iron works The one outlet 
from the lake enters the mill pool, from which there are 
two outlets, one to serve tlie mill the other for the waste 
water All these three outlets are kept each at its required level 
artifiitall)', that is, with piles, logs, boulders, and rubble, so that 
the quantity of water which is let out of the lake is regulated by 
‘ the miller and his men.’ The case is precisely equivalent to 
the Black Loch, m Dumfriesshire, whose natural ( 1 ) outlet is an 
iron sluice in a stone dam opening to a mill lead cut thiough the 
water-parting to Lord Bute’s mill. (,Sce At/iemeum, Aug 0, 
1864, and 25 in Ordnance maps ) If such lakes as these are laVi ■. 
with two outlets, then the new conduit for the water supply ol 
Glasgow makes Loch Katrine a lake with two outlets An old 
dry Aannd is in direct continuation of the present mill lead. U 
passes so close to tlie old iron work as actually to touch its 
base If, as I imagine (as does also Prof. Stanley Jevons), the 
two are connected with each other in origin, the arlihcial outlet 
to the lake may be of very great antiquity. 

A notice in Naiurii, of a new work by Lapt Burton (1872), 
quotes these words of his “The northern and north-western 
portions of the so-called ‘Victoria Nyanra' must be divided into 
three indepemleiit broads or lakes . . in outer to ai count Jor 

the thru effluents, within a little more tlian sixty miles ” Here, 
then, the great traveller adopts my dictum, that “ a lake cm 
only have one outlet ” I hrst published this dictum m the 
Athemtum, July 4, 1863, when the late lamented Capt Speke, 
in his “.Sketch Map,” gave four outlets to lyake Victoria Ny. 
anza, three on “native information;’’ and m the Athetueum, 
July 25 , 1 said, “1 think that the native information will prove 
to be erroneous.’’ George Greenwood 

Brookwood Park, Alresford, Aug 15 

As Prof Jevons has revived the question of the existence ol 
lakes possessing more than one outlet, I would invite the at- 
tention of yoiu- readers to what appears to me an unequivocal 
instance of the kind, though on a small scale, in the neighbour 
hood of the place whence I write 

On the high and vtiy bioken ground between the old inoun- 
tam road from Dolgelly to Towyn (which runs at the foot ol 
Cadcr Idns) and the south shore of the estuary of the Mawil- 
dach 18 a watershed, which separates streams flowing directly into 
the estuary by Caiicl Arthog from others which, after joining the 
stream that descends from Llyn y Gader m the hollow rmnie- 
dlatcly under the summit of Cadcr Idris, find their way into ihc 
estuan some three miles higher up. On this watershed lies a 
lake about half-a-inile long, namea Llyn Creigenen, which occu- 
pies a rock basin with two lips at exactly the same level, one at 
Its western, the other at its ea.stern extremity By the western 
lip a small stream issues which descends rapidly and at one part 
of Its course forms one of the branches of the Falls of Arthog, 
well known to visitors at Barmouth. By the eastern bp also, a 
stream, diminutive, it is true (at any rate in the summer 
months), but still quite distinct, issues and descends into a boggy 
tract, along which it wanders for some two miles, until it joins 
the stream before mentioned from Llyn y Gader. These facts 
are distinctly recorded on the Ordnance map, and I have fre- 
quently verified them myself and pointed them out to others 1 
thmk there can be no doubt but that in this instsmce both of the 
outlets are natural, and that a stream must issue from one if a 
Stream issues from the other, at any rate at the ordinary level of 
the water m the lake. It is perhaps, impossible to say that both 
Ottuets ore permanent in that secular sense which Prof. Jevons 
seems to attribute to the word, as circumstances are easily con- 
cmvable under which the flow through the smaller easterly outlet 
might cease ; but at any rate for many years, .supposing the 
average supply of water to the lake to remain the same, and no 
artificial barrier to be erected, the two streams will contbiue to 
issaefrom the lake at all seasons. 

Prof Jevons remarks that " on d pnon grounds it seems very 
unlikely that there should exist any lake with two distinct out- 
flows.’’ I would reply that, while it is undoubtedly Improbable 


that any parbcnlar lake named at random should possess this 
charactenstic, it can hardly be regarded as d pnon very unhkdy 
that among ill the lakes on the earth’s surface there should be 
found here and there one with more than a single outlet At 
any rate, I would recommend anyone who is sceptical in the 
matter to visit Llyn Creigenen, which is but an easy hour’s walk 
from die Arthog Station on the railway between Barmouth Junc- 
tion and Dolgelly. Rohkri'B Hayward 

Capcl Arthog, Aug 16 

Cranes in the Gardens of the Zoological Society 
of London 

In Nature of June 26 {antea, p, 164), Mr W, A Forbes 
points out an error in the report of the meeting of the Zoolt^cal 
Society for June 15, in a statement that no example of Grus vipu 
Isizv leucauchctt) had been brought to Europe previously to 
those lately received by that Society Instead of “ Europe” the 
word “ England ’’ should have stood m the paragraph m 
question, whu h would then have been correct 

It is quite true (as stated by Mr 1 ‘orbes) that the collection of 
living cranes in the G.irdcns of the Zoological Soaety of 
tinsterdam is the finest m the world At the same time the 
senes of these birds in the Regent’s Park is also at the present 
moment very nearly perfect, embracing, as it does, examples of 
•ill the usually recognised species, with the exception of Grus 
liucoget anus, and G niouacHn 

Ol the forintr of these the bocicty once possessed a living 
specimen, but the rare G monaiha of Jtpan has, I believe, never 
yet reached Europe alive 

The following is a list of the Zoological Society’s present 
senes of the Gruid.c — 2 Common Cranes (Crfm cmetea), I Brown 
Crone (G. rarKKi'wfis), 2 White-necked Cranes (G leucauchen), 
I .Sams Crane {G torquata), 1 Australian Crane (G australa- 
nam), I White American Crane ((/ anuncana), t Mantchurian 
Crane (C.niontt^nc’ia), a Wattled Cranes (o carunculata), 
I Balearic Crowned Crane ( Balearua ^womna), 4 Cape crowned 
Cranes (Ji regulorum), 3 Demoiselle Cranes {Anl/tropoules vtrgo), 
August 27 P.LS. 


Colour of Lightning 

I SHOULD be much obliged to any of your readers who would 
give me any mlormation as to the cause of the colour of 
lightning 

In one of two storms which passed over here yesterday 
evening the lightning was decidedly pink in tint ; later m the 
night It had regained its normal yellow or bluish colour. 

Odrey, Aug 25 It. George Fordham 

Harmonic Causation and Harmonic Echoes 

In reference to the question of “Harmonic Echoes,” allow 
me to suggest to those who may have the opportunity of ob- 
servation, how desirable it is that these echo-tones should be 
investigated m a manner to determine whether they arc truly 
harmonic or not There would be no difficulty m testing the 
sounds given m response to the notes of a closed organ-pipe 1^ 
an ojicn one, or the notes of representative musical instruments, 
clanonet and flute. It might be found that the echo at Bedge- 
bury Park would give the octave always, irrespective of the 
particular instrument provoking U , or, on the other hand, that 
It refused to answer to a closed pijic, or gave only the twelfth, 
Its proper reply We should then know whether the echo-tone 
was that of the harmonic or a new fmgmental tone consequent 
on the breaking up of the wave of the fund.amental or ground* 
tone, by “breakers ahead.” 

Now that we are called upon to rea^puse several varieties or 
classes of musical tone, it is time that the leaders in Science 
came to a general agreement upon the use of the term “ har- 
monic,” la it to be applied indifferently to “ over-tones,” otfaer* 
wise “partial-tottee,” to " comblnation-tones,” to ‘concussion* 
tones," arising from the violence of the shock of sound-wavet in 
coUislMl, to “ fmgmental-tones ” produced out of the wave qf 
the ground-tone broken up by obstacles encountered in its 
course or in reflection, ano to “echo-tones” which may be 
affiliated to either vanety ? It seems to me that we nek much 
confuMon uhless “harmonic ” is restricted to Us earlier usage, 
and applied solely to the “ harmonic senes,”— the tones which 
are the cUreU offihoots of the fundamental. These tones have 
but one order of succession, and wiU bear no interpolation : the 
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octave, twice tike velocity of the fundamental ; the twelfth, which 
b three timee; the fifteenth, or double octave, four time* ; the 
seventeenth, five times, and so on, always an acceleration by 
unifcm adaition. In the examples taken from the compilation 
of Sr. Brewer, the echo-tones go beyond all law of harmonic 
pillgresBion, and must be accounted for as belonging toother 
classet of tones, if the data can be relied upon, seeing that some 
imttances ore questionable as to authority, and others ore beyond 
proof. The Bedgebury Park mstance may be taken as proved ; 
it is simple, and attested by living authority. Who will vouch 
ibr the other instances as evidence ? The question is not put to 
cavil, but because of the dubiousness of the possession by the 
several recorders of the necessary qualification for an accurate 
estimate of the phenomena recorded. 

Musical people of any pretension to critical power in these 
matters are generally "self-centered,” each individual considers 
himself competent to pronounce judgment on " pilch," yet the 
delusiveness of this belief would be testified to by none more 
readily than by men who are daily engaged m tuning and m 
estimating minute relations of the invisible geometry denomi- 
nated “ pitch ” Notwithstanding long experience and daily prac- 
tice, no sooner does any question anse out of ordinary routine 
than they hesitate to depend on judgment alone, but resort to 
companson with some fixed pitch already ascertained, and by 
this means prove themselves to be frequently at fault when least 
expecting it Harmonic sounds are difficult to judge of, they he 
at wide intervals, arc frequently sharp, and if pure and faint, the 
ear is as liable to be deceived by an apparent lowness as it is with 
pure ground-tones. Fineness of ear for perception of niceties of 
pitch IS by no means a common endowment, and where it exists, 
does not certify a fine musical organisation Pitch licars re- 
lation to musical tune and to quality of tone similar to that 
which geometry bears to figure drawing and to painting In 
rare instances only are the faculties for each associated m fair 
proportion, and frequently the possession of one power seems to 
exclude or override the others. Some men are gtfted in this 
respect, sad will tell you the pitchnote of a button, or a pencil, 
or a pin, as accurately as they will the notes of a song , or will 
discriminate, without hesitation, every note in a series of com- 
plicated chords with a skill almost as sure as instinct. 

Professor TyndsJl introduced the term "over-tones” in con- 
nection with " harmonic more recently, in Helmholtz’ Lec- 
tures, Mr. Ellis has substituted "partul tones and Mr Sedley 
Taylor adopts the same. Thu is a pity, for there is something 
incongruous m the idea of " partial tones ” which yet are com- 
plete whilst component, and Tyndall’s term "over-tones” is far 
more expressive 

'The question of harmonic force, in which probably lies the 
explanation of the Bedgebury echo, came before roe a few days 
since in experiments made to obviate, if possible, the wavy 
unsteadiness common to stopped pipes with high-cut mouths. 
Many variations were made without useful results. On with- 
drawing to some few yards’ distance from the pipe into a recessed 
doorway. It was observable that the fundamental tone com- 
pletely vanished, and the first harniomc, the twelfth, came 
into prominence instead of it, although you had only to step a 
yard forward to become again aware of the continued co-exist- 
ence of the fundamental , On comparing this segregated twelfth 
With a corresponding note in the scale of the standard pitch of 
the organ, it was found to be decidedly too sharp, and thus the 
mal cause of the waviness of tone was discovered, thereby saving 
many expenmenis m a talse direction. 

Sevenil works now give elaborate analyses of harmonic 
tones; Mr. Sedley Taylor’s "Sound and Music” is the 
lut most useful addition, and supplies much previously want- 
ing. In no work, however, do we meet with any defi- 
nite statement as to the causation of harmonic tones, yet 
it seems necessaiy for the full understanding of their nature 
and of the relation tbn bear to the instruments produang 
them that the mode of their origination should not be left 
unheeded. The conclusion derived from my own investigations 
IS that the harmonics of musical instruments have their origm 
solely m the surplus energy of the generating force over and 
above that necessary to produce the fundamental tone , this 
superabundant vigour finds lU outlet in accessory vibrations, 
and the harmonics are the escape valves for securing to the fun- 
damental tone freedom from fluctuations to which otherwise it 
Would succumb. When the vibraling force is inadequate to 
waken the ground-tone of an organ pipe it settles down into the 
ttamonie nearest related to its power ; the tone may be consi- 


dered as surplus energy, since it is disproportionate to its work, 
and only becomes harmonic because it falls diort of the fnnda- 
mentiJ after which it is strivmg. Except m this relation we 
should regard it as ground-tone. When a pipe is overblown, 
the harmonics maintain themselves through the excess of energy 
to the complete exclusion of the fundamental, and they are sharp 
to the regulated pitch of the pipe. Harmonic tones when thus 
produced independently have considerably more mtensity than 
the normal tones of pipes of corresponding pitch. In all the 
orchestral wind instruments it is the higher notes that require 
greatest wmd-force for their production ; the clarionet alone dif- 
fers as respects a certain range of its high notes, where the reverse 
is the case, the force being considerably less than for the lower 
range, but the structural conditions of the instrument sufficiently 
account for the peculiarity 

The experiment with the stopped pipe previously described 
clearly shows the penetrating power of accessory tones, and that 
whilst the fundamental occupies the ear by its volume, the 
harmonic has the strongest vitality even in its associated con- 
dition In view of these facts we may reasonably infer that the 
"octave echo” m Bedgebury Parkis the reflected harmonic 
heard alone ; still it would be well to prove it m the manner 
suggested That the voice was retained from a plantation 
“ across a valley,” gives intimation of a distance favourable to 
the loss of the fundamental tone m the depths of the valley , and 
that “ the ongmal sound required to be loud and rather high ” 
IS an additional assurance of the presence of harmonic vigour in 
the vocal tone 

A remarkable instance of echo freaks within my own exMn- 
ence is well timed to be spoken of here At the bottom of my 
garden there is a meadow, then a double row of houses with a 
high railway embankment at the end, and a wall rising beyond 
that. About two months ago, whilst looking over the meadow 
at the clouds of sunset, the sound of a band in the distance came 
upon me, and, immediately following, the sound of another and 
more dcmonstralive band from an opposite direction, giving pre- 
diction of horrible discord. Strange to say, although the two 
bands were playing most noticeably dilTcrent melodic phrases, 
there was no conflict , one band seemed to be the symphonic 
accompaniment of the other, and there was a peculiar charm in 
the effect, causing regret that the music should come to a natural 
end. Knowing that the first band was echo-music, there was at 
once a singularity to attract attention, how to account for the 
precedence of that which should be secondary ? but the greater 
puzzle was to understand how it came to pass that the music was 
different, so that whilst listening the illusion of a distinct band 
was difficult to dispel, doubts arose about Echo havmg any voice 
in It at all, only that from time to time the pauses between the 
phrases showed the follaivmg of the form upon the shadow. Re- 
flection upon the mailer afterwards furnished the probable ex- 
planation. The distance of the place of echo was approximately 
between six and seven hundred feet from the source of the sounds, 
my standing place being at about one-fourth of the distance ; 
between me and the bond three houses intervened, over which 
the music came to me, whilst the terrace on which the band was 
stationed opened freely on to the meadow , thus Echo received the 
music earliest by reason of the unobstructed passage, and her ren- 
dering was that of natural selection, the most vigorous tones, 
and the penetrating harmonics, whatever had most living power, 
infused by the players and sustained by the cbaractenstics of the 
instruments, all these reached her and rose again m perfect 
accord with the original harmony, whilst all the other notes, 
those of low vibratmg power and of inferior stamina, were lost 
by the way. It should also be noted that observation afterwards 
of the angle of mcidence and positions of the band and of the 
listener showed that the course of the sound waves on their 
way to Echo was in front of a detached line of cottage buildings, 
then passing into the enclosed space between the double row of 
houses up to the embankment, the recourse being by the hack of 
the cottage buildings, across gardens and the meadow to the 
listener. Doubtless the singular vividness of the phenomena 
was due in great measure to the state of the atmosphere, which 
at the time was peculiar, the western sW heavy with gorgeous 
clouds, and the air silent and sultry. 'The relation whicK the 
organ-pipe expenment first detailed has to the theoretical solu- 
tion here offered will be readily perceived; and but for the 
support afforded by it one could hardly have ventured on the 
statement and the explanation, which else would have aj^imued 
to he, the one unreal, and the other fancifol, 

Augustes HSKMANtt SMim 
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The Oreodon Remains in the Woodwardian Museum 

My attention has just been accidentally called to tome notes 
on “Oreodon Remains in the Woodwardian Museum, Cam- 
bndge ’’ m your number of August 14. 

I hasten to correct an error into which your correspondent has 
fallen as to the locality in which the remains to which he refers 
were obtained I did not visit the Mauvaises Terres of Ne- 
braska, but collected all my specimens in the valley of the John 
Day River, in Upper Oregon, about long 120” 10' W., lat 
44° 40' N ^ 

Most of the specimens are from near the head of a amall 
stream called Bridge Lreek, a locality well known to Prof 
Marsh, whose new species ol Oreodon described in 'Hiit Ammeau 
Journal ej Sueiuc and Art was possibly obtained there A few, 
however, are from the Great Gallon higher up on John Day’s 
River, nearly opposite Old Camp Watson, where I passed the 
winter of 1871-72 

t was informed by a gentleman who accompanied Prof 
Marsli s \ ale College I'\pedition, m October 1871, that they had 
on that occasion found a skull of a new and unusually large 
species of Oreodon in one of the places above mentioned But 
your correspondent is probably acquainted with all the desenp- 
bous that have been publulied m America, and will know 
whether the Onotion sii/iiiujol my informant has or has not 
yet been christened m print. 

1 have regretted much since my return that I only devoted 
parts of three days to a seaich for these interesting remains 


flylM-fiih we had seen m the dat^ma Rvery now and then a much 
bnAter one than usual would flash into existence, and leave a 
of ^tsbiitl reddish hght behind. Generally speaking they were 
as bright as a star of the second magnitude But the brighter 
ones I speak of were quite equal to stars of the first magnitude 
Onesp mdid one at about eight o’clock (local time) was w bright 
that It lit up the sails of the ship j it was of a r^ colour and 
burst m two Ufore disappearing. One later on left a trad 
which I could distmguish for half a n 


L.ie- pouii u. me ucavens irom wmcji the meteors emanated, vu 
a point near the northern extremity of Perseus, between that 
constellation and Andromeda About this point 1 often saw 
them come into view, and die away with scarcely any apparent 
motimi, on account of their coming m a straight hne towards 
(he efcserver ; below this point they fell towards the honron, 
above it they fell across the zenith, and so on Those with the 
longest path were in the western sky (opposite Perseus), as the 


^ view was the least fore-shortened there. 
Uallty was that given at the heading of th) 
mg table shows that we probably did ni 
shower, having passed it by cbaylight — 


position of the 
let The follow- 
the thick of the 


Bright Shooting Stars 
you the following partieulais of tl 
[III shooting st.ns recently seen htie 


GMT 

toil were seen ' minute^ 

8 30 I’ M 

8 minutes ' 12$ 

8 18 ,. 


*4S „ 

‘OS .. 

7 1 4 3 

‘7 „ ’ 5 9 

10.22 „ 

10 49 „ 

>7 „ ' 5 9 

22 , 4 fi 

12 IS AM 

3C „ ! 28 


* 


No, 5 111 the aboce list was the brightest, ami left a very per 
ecptlble tram just N of Cor Caioh foi 7* No 9 also left a 
tram, visible for 3 , N of y Andromed.x 
The evemimof August y was clear, and two observers 
counted thirty-five meteors in the interviU between loh. icm ami 
nil. 45m , after which tunc clouds obscured the sky During 
the night of August 10 it remained overcast Of the thirty-hve 
rtliioting stars seen on August 9, the great majority were 
Perseids, but the radiant region is diffusely extended from the 
star group at x I’ersei to 1; Camelopardali There were also 
indications of ladiatioii from Pegasus and Andiomeda. The 
August meteors of this year appear to have lieen larger than 
those seen in foimer years , at any rate bright meteors have been 
wcptionally abundant during the dates included m the above 
. WiLi-iAM K. Dbnninc: 

Bristol, August u 

November Meteor Shower of 1872 

dosed extract from his diary, referring to the meteor shower 
Atlanrir*"^*' °'^»“ved whilst crossing the 

T . . „ Henry C. Beasley 

Gateacre, Liverpool, Sept 3 

•rh!r.V^’ *1®; ”'30', W.long. 26' so', 

cif,. if “ f>>°wer of meteors this evening. I saw 

t^ shooting m profusion as soon as it was dirk (about half- 
“b deck facing the west, where Jupi- 
ter was flaring in the tropic sky, and watch^ the flylmr 
worlds. I counted no less than 4» in 
** *4 per miimte. They 

^e In shoals, M It were. There would be a long pause, and then 
five or su would fly across together, reminding me forcibly of the 


“ The reasons that the first observation gives fewer than the 
second, may he that the twilight did not allow of the le-ss bril- 
liant meteors being seen , that the eye of the observer was not 
so well practised in detecting tnem , and the light clouds flying 
tliiough the air may have obscured some of them The other 
observations show a regular decrease m the numbers from 8’45 

“ I counted 750 meteors in my obsei vations, and saw quanti- 
ties more besides Of course 1 could only see about one-third 
of the sky at a time, but I was looking in the ilireetion of the 
thickest fall most of the time, so that I daiesay 1 saw half the 
number that actually fell , taking this for granted, there must 
have been ;j,5oo between 8 30 \ m and la 15 a M , Greenwich 


EXPLORATIONS IN THE GREAT WEST 
are now in possession of facts winch will sup- 
» V plcmenl our last reference to this subject. The 
following names may be added to the list of scientific 
men accompanying the Wheeler Expedition engaged on 
surveys west of the icxith meridian —Mr. Severance, 
ethnologist ; Drs H. C. Garrow and J. L. Rothock, 
naturalists ; Mr. H. Stewart Brown, meteorologist ; 
Messrs. Klett and Louis Mell, topographers. The eatire< 
force numbers 175 men. 

The surveying party of Mr. Clarence King, geologist, 
designated as the Geological Survey of the 40th parallel, 
has just finished its work and is recently disbanded. 
Among the scientific men accompanying it were Messrs. 
J. G. Gardner (astronomer ancl geographer), Wilson 
(topt^pher), J. D Hague (mining geologist), Emmons 
(assistant geologist}, Arnold Hague (chemist and mineral- 


atlues J of which one on mining in Nevada and adjacent 
territories with folio atlas will be by Mr. Hague, and one 
on botany Is already published The remaining volumes 
are Well under way and will, it is expected, be completed 
during the present year 

' There’ is an expedition known as the International 
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Northern Boundary Commission, engaged in the survey 
of the 49th parallel from the Lake of the Woods to the 
crest of the Rocky Mountains. Archibald Campbell, of 
Washington, is the commissioner m charge ; Major 
Twining is the chief of engineers on the part of the 
United States, and Dr Elliott Coues of the U S. army is 
the naturalist of the expedition The British Govern- 
ment details Its proportion of the p.irty, which is tho- 
roughly equipped for this service. Tne o^rations of the 
present year extend westward from Pembina. 

The expedition under Major J Powell, to the canons 
of Colorado, is still m the field. Major Powell has spent 
several vears m explorations in this region, and has con- 
structed a map of great interest and accuracy,*' His 
ethnological lesearches among the Piute and other Indian 
tribes have resulted in a large and exceedingly valuable 
collection. 

Mr Wm H Dall, well known by his elaborate work 
on the Territory of Alaska, founded on his fonner three 
years' residence in that region, is now actively employed 
in continuing his survey and hydrography in the Aleutian 
Islands, under the direction of the U S. Coast Survey, a 
work on which he has been engaged during the past two 
years. His labours have been principally in Alaska and 
the adjacent islands, from which he returned last Septem- 
ber, having gone there in the summer of 1871 He spent 
last winter in San Francisco, m prepanng for the expe- 
dition of the present year, which included fitting out a 
vessel expressly for this service. Among other objects 
contemplated is the selection of an island on the western 
extremity of the Aleutian chain, to serve for the landing 
of the Japan cable, for laying which the U S steamer 
Nartagan<tett has lieen detailed to make deep-sea sound- 
ings Mr. Dull IS assisted by Piof. Baker, of Ann Arbor, 
Mich., astronomer. 

Mr. Henry W, Elliott ts at the head of a private expe- 
dition to .St. Paul and .St. George, the fur-be.anng se.il 
islands of Bering’s Sea He has the assistance of Captain 

g ryant, who is in charge of the U S. Revenue and other 
overnment interests on these islands Mr. F-lliott is 
making exhaustive collections m natural history, which 
he sends to the National Museum at Washington, his 
ini estigatioiis respecting seals and walruses being espe- 
cially valuable and complete His labours during 1872 
were demonstrated by twenty large boxes of collections. 
He IS a very skilful draughtsman, and his drawings of 
natural subjects aie remarkable alike for accur.ncy and 
vigour. 


ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE* 

V. 

W.—The Meiru SysUm 

V A S a system of weights and measures, constructed on 
strictly scientific principles, the metric system may 
justly claim pre-eminence over all others. It was estab- 
lished upon the fundamental basis of the ttttire, \ts primary 
unit of length be.inng a deteiminato decimal ratio to one 
of the largest natural constants, that is to say, the len- 
millionth part of the earth’s meridian-quadrant It in- 
cludes a fixed relation between the units of weight and 
capacity, the kilogramme and the litre, and the unit of 
length, the metre, from which both ate derived , and it 
comprehends a uniform decimal scale of multiples and 
parts of these units. It must, however, be admitted that 
the more recent progress of modern science has demon- 
strated that the actual standards of metric length, weight, 
and capacity do not exactly correspond with their scira- 
tific definition ; and apart from the insuperable difficulties , 
which have been found to exist in the precise determina- 
• Cantioaeil fiom p 370 


tion of material standards from any natural constant, the 
unanimous opinion of several of the highest scientific 
authorities m this country has been deliberately expressed 
that there is no practical advantage in adopting a unit 
founded in nature over one of an arbitrary character. Tn 
truth, the great advantage of the metnc system consists 
in the simplicity and uniformity of its decimal scale, and 
the great convenience of this scale for all purposes of 
account as agreeing with the decimal system of notation, 
and more especially when combined with a decimal 
coinage which formed part of the original scheme. These 
undoubted advantages have proved the chief recommen- 
dations to the adoption of the metric system, first by 
France, and afterwards by so many other countries, and 
generally in the scientihc world. There is now every 
prospect of the metric system being generally adopted m 
all countries of the civilised world, thus greatly enhancing 
Its value as a common international system of weights 
and measures, and constituting, as it were, a universal 
language for expressing all quantities weighed or mea- 
sured. 

The original steps which led to the establishment of 
the metric system in France were taken with a view of 
reforming the old French system of weights and measures, 
which had become intolerable from their defective state 
and want of uniformity. In 1790, on the motion of M. 
Talleyrand, in the National Assembly, the question 0 
the formation of an improved system to be based upon a 
natural constant, was referred to the French Academy of 
Sciences A request was also made at the same time to 
the British Government that the Royal Society should 
act jointly with the French Academy, but no response 
was given to the invitation, in consequence of the distrust 
then entertained in this country at the progress of the 
revolutionary party in France The preliminary work 
was consequently entrusted to five of the most eminent 
members of the French Ac.adcmy, Lngiange, Laplace, 
Borda, Mongc, and Condorcet The important Report of 
this Committee, which bears also the signature of a sixth 
member, Lalande, gave rise to the metric system. It 
was presented to the Academy on March 19, 1791, and is 
printed at length m their Memoirs The choice of the 
fundamental unit of the new system lay in its derivation 
cither from the k ngth of the scconds-pendulum, of the 
earth’s equator, or of the earth’s meridian. The Com- 
mittee rejected the length of the pendulum beating 
seconds as the basis of the new standard unit of length, 
because it involved a heterogeneous element, that of time, 
as well as an arbitrary element, the division of the day 
into 86,400 seconds. They proposed a unit of length 
taken from the dimensions of the earth itself, and not 
dependent upon any other quantity , and they did not 
hesitate to select as its basis the quadrant of the meridian 
in preference to a quadrant of the equator, from its being 
a universal measure applicable to all countnes, as every 
country was placed under one of the meridians of the 
earth, whilst only few countries are under the equator. 
They considered also that no greater dependence could 
be placed upon the regularity of the equator, than upon 
the equ.ilUy or regularity of the several meridians They 
recommended the ten-millionth part of the quadrant of 
the meridian as the definition of the new fundamental 
unit of length. Renouncing the ordinary subdivision of 
the meridian-quadrant into degrees, minutes, and seconds, 
they proposed a uniform decimal scale as practically the 
best, from its agreeing with the scale of arithmetical nota- 
tion. In order that no other arbitrary principle should 
be introduced into the new system of weights and mea- 
sures, they recommended for the basis of the unit of 
weight a measured quantity of distilled water, being a 
homogeneous substance, always to be easily found in the 
same degree of purity and density ; and that suchquanti^ 
should be weighed in a vacuum at its temperature when 
passing from a solid to a liquid state. 
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For the practical purpose of ascertaining the length of 
the meridian quadrant, they proposed to measure an arc 
of the meridian from Dunkirk to Barcelona, a distance of 
nearly 9}°, and comprehending about 6“ to the north and 
3^° to the south of the mean parallel of latitude. These 
extreme points had also ihe advantage of being both at 
the sea level. The actual operations required were stated 
to be as follows — 

I. To determine the difference of latitude between 
Dunkirk and Barcelona, 

2 To re-measure the ancient bases which had served 
for the measurement of a degree at the latitude of Pans, 
and for making the map of France. 

3 I o verify by new observations the series of triangles 
employed for measuring the meridian, and to prolong 
them as far as Barcelona. 

4. To make observations in lat 45" for determining the 
number of vibrations in a day, and in a vacuum at the 
sea level, of a simple pendulum equal in length when at the 
temperature of melting ice, to tne ten-millionth part of 
the mendnn qu.idrant, with a view to the posstbtUlM of 
restoring the length of the new standard unit, at any future 
time, by pendulum observations. 

5 To verify carefully and by new experiments the 
weight in a vacuum of a given volume of aistillcd water, 
at the tempemture of melting ice. 

6 To draw up tables of existing measures of length, 
pHace, and capacity, and of the diflerent weights in use, 
in order to ascertain their eciuivalents in the measures 
and weights of the new system, as soon as they should be 
determined 

In pursuance of the recommendations of this Report, 
the law of itiarch 26. 1791, was passed by the National 
Assembly for constructing the new system upon the pro- 
posed basis ; and the Academy of bciences was charged 
with the diiection of the necessary operations They 
entrusted the measurement of the arc of the meridian 
from Dunkirk to Barcelona to two of their members, 
Mdchain and Delambre, who carried on the work during 
seven years, from 1791 to 1798, notwithstanding many 
great difficulties and dangers. 

The unit of measure adopted for the actual measure- 
ment was the existing French standard of length, the 
Toise of the Academy, bettor known as the Totse de /’<>; ou, 
a measure of 6 french feet {Puds duRoi). This standard 
IS now deposited at the Observatoire at Pans. It is a b.ar 
of polished iron, about i J inch in breadth, and J inch in 
thickness, and a little longer than a toise. The length of 
a toise IS marked by a rectangular step near each end of 
the bar, leaving the remaining portion at the ends half 
the thickness of the measuring part of the bar. 

The true length of the toise was taken about a line 
(or inch) above the re-entering angles of the bar, 
at the temperature of 13° Rdaumur, or i6°'25 C. It has 
been declared to be equal to 76 7503 English inches, the 
old French foot (which was divided into 12 inches and 
the inch into 12 lines), being equal to 12792 English 
inches. The toise was afterwards found to be equal to 
1 '94904 metre. 

1 his standard had been originally constructed as the 
unit for measuring an arc of the meridian iif Peru, and 
for verifying the meridian of Paris, in 1740 ; and it was 
substituted m 1 766 for the more ancient French stand.ard 
of length, the Taw du Grand Chatelet, from which it had 
been originally derived. This older toise was deemed 
wanting in the scientific precision requisite for a standard 
of length, it had been constructed m 1668, and is said 
to have been 5 lines shorter than the toise measure then 
ordinarily used, for which no authoritative standard could 
be found ; and to have been actually derived from the 
width of the inner gate of the entrance to the Louvre, 
whicli, according to the original plan, was made 12 feet 
wide, and one half of this width was taken for the length 
pf the standard toise. 


The measures actually used for the survey operations 
are known as the Rigles de Bor da. They were four in num- 
ber, each consisting of a bar ol platinum two toises, or 
1 2 French feet, in length, about i inch broad, and inch 
thick. Each platinum bar was fixed at one end only to a 
bar of brass about ii| feet long, the other end of the 
platinum bar being free and extending about 6 inches 
beyond the corresponding end of the brass bar. The 
object of this second bar was that it should form, to- 
gether with the first bar, a metallic thermometer, indi- 
cating the temperature of the two bars by their difference 
of dilatation, which could be measured by a fine vernier. 
The^ur measuring bars were accurately verified, and 
fouiMi^when placed togethci, end to end, not sensibly to 
differ from eight times the length of the Toise of Peru at 
the temperature of 13" 5 C. 

The base for the measurement of the northern portion 
of the work was measured at Melun, and found to be 
6 o 75'90 toises The base for the southern portion was 
measured at Perpignan, and found to be 6006 25 toises. 

Meanwhile the Academy of Sciences was abolished in 
'793. by a decree of the National Convention, and a 
t ommission of eleven scientific men, consisting prin- 
cipally of those who had been previously engaged in the 
proceedings, was appointed, in 1 795, to carry out all the 
arrangements for the definitive establishment of the Me- 
tric System In 1798, towards the close of the opera- 
tions, an equal number of scientific men, representatives 
of foreign countries, were added to the Commission, 
which was then composed as follows .— 

French Members. MM Borda, Brisson, Coulomb, 
Darcet, Delambre, Lagrange, Laplace, Lefevre- 
Gincau, Legendre, Mdchain, de Prony 

From the Batavian Republic Aeneae, Van Swinden, 

Sardinia ’ Balbo, afterwards replaced by Vassah, from 
the Provisional Government of Piedmont. 

Denmark Bugge. 

Spain Pddrayds, Ciscar. 

Tuscany Fabbroni. 

Roman Republic Franchini. 

Cisalpine Republic Mascheroni. 

Ligunan Republic Multedo. 

Helvetian Republic Trallds. 

The final results of all the operations for determining 
the new metnc unit of length, were stated by the Com- 
mission m their Report, dated April 30, 1799. They 
found — 

I. That the length of the arc of the meridian compre- 
hended between Dunkirk and Barcelona, was 9'6738“ 
(or 9“ 40' 45"), and measured SSi,584'72 toises 

2 Assuming, from the previous measurements in 
France and Peru, that the mc.in ellipticity of the earth 
was nJj, they computed the length of the meridian- 
quadrant to be 5,130,740 toises. 

3. That the length of the new unit of length, the ten- 
millionth part of the meridian-quadrant, was equal to 
o S ' 30740740 toise, or 3 feet and irago lines, being 
443'290 lines of the Toise of Peru (which contained 864 
fines), at its standard temperature of i6°‘2S C. In terms 
of the new standard unit, the Toise of Peru was equal to 
I 949036591 metre. 

4. That the length of the pendulum at the temp^ture 
of melting ice, beating seconds in a vacuum at the sea 
level at Paris, was equal to o 09385 metre. 

The actual construction of the new standard measure 
of length had been entrusted to the mechanician Lenom 
As a preliminary proceeding, he made four end-standard 
metres oi brass, differing m length very slightly from 
each other, and each about equal to 443'242 lines of the 
TOise of Peru. This was the computed length of one 
teft-maUbnth part of the mcridian-quadranL as d^cod 
from i^e previous measurements of an arc of the meimian 
In France made in 1740. The length of these four bim 
metres, when placed end to end, was nearly 1,773 



NAirtlRB 


1 1, 1873 


906 


Aui excediag double the length of the Toise of Peru, by 
Ihbeut 41 ttnee. Lenoir constructed a supplementary 
measure of this excess of length, and its exact relation 

& the toise was ascertained by numerous comparisons, 
’ which other intermediate measures were employed, 
Mid their exact length determined. The actual com- 
MHsons of the four brass metres were made not with the 
Toise of Peru itself, but with two standard toises con- 
Itructed by Lenoir, the length of each of which in relation 
to the Toise of Peru had been carefully determined. In 
(hose comparisons the additional length of the measure 
of 45 lines was also employed. The comparing instru- 
ment was a comparateur made by Lenoir, which eq^blod 
very minute differences in measuring bars undot“^om- 
panson to be read off on a subdivided scale by means of 
n contact lever. One division of this scale was equal to 
o'ooooi toise, and one-tenth part of one of these divisions 
(iv o 001949 mm.) could be read off with the aid of a 
yemier. It appears from the Report of MM. Borda and 
Bnsson, dated July 17, 1795, that the result of a number 
of comparisons, including those of the four metres with 
each other, showed metre No, 2 to be nearest to the 
required length, being 443‘4S19 lines of the Toise of Peru 
at the mean temperature during the observations of ia°-96 
R^umur, thus very closely approaching its standard 
temperature of 13° Rdaumur, and exceeding the required 
length at this tempeiature by only 00119 line It was 
accordingly selected as the provisional Standard Metre. 
But they considered that its standard temperature would 
more conveniently be fixed at 10° C, and as, according to 
Borda’s determination, the coefficient of dilatation of 
brass between 0° and 32“ C, was 000001783 for i" C. 
they determined its length at 10° C. to be 443'40( lines of 
the Toise of Peru. 


which was thus so nearly indicated by the provisional metre, 
two standard metres of platinum, and twelve metres of 
tton, were constructed by Lenoir, his comparing apparatus 
having been improved so as to show differences of o 001 
line. The Commission were not satisfied with making 
numerous comparisons of these metres and the provisions 
metre of brass among themselves, but they also compared 
them repeatedly with the four SigUs <i« Dorda and a new 
supplementary measure of above 45 lines, so as to deter- 
mine not only their relative and absolute length, but also 
the rates of expansion of the three metals of which they 
were composed. The rates of expansion definitively 
adopted by the Commission, from observations made by 
Borda between <d‘ and 32“ C., were as follows 

CotffieienI of linear txptiiuon of platinum for i* C -=o 00000856, oro 0031 mm 
„ Wm „ = 0 coooi7g3,or o 009a „ 

„ iron „ sioooooil56,orooo63 „ 

The comparisons and corrections of the several metres 
were Contanued until no difference amounting to o'oooooi 
t<Hse, or o'ooi millimetre, could be found at the tempera- 
ture of melting ice, either in their desired absolute length 
of 443*296 lines of the Toise of Peru or in relation to 
each other. They were consequently all determined to 
be perfectly exact One of the platinum metres, subse- 
quently known as the Mttre des Archives, from Its place 
of deposit, was reserved as the new prototype measure of 
length ; the other was kept at the Observatolre at Paris, 
as Its accessible represenUtlve. The twelve Iron stan- 
dard metres were distribut^Amongst the several countries 
repKsented at the Commission. 

The primary Metre des Archives Is a'rectangular plati- 
num bar. bearing no mark or description. Its breaoth is 
2$ mm. (0*984 inO, its height 3*5 mm. (o 1 38 in.). Its ends 
are planes perpendicular to its axis of length, and 
tha straight hne between them in this axis denotes the 
true length of the metre at efi C, or the temperature of 
luting Ice. It thus constitutes irhAt is termed a Mitre- 
m-oouS, or end-standard metre. 


The unit of metric weight was defined to be the weight 
in a vacuum of a cubic decimetre of distilled water at its 
maximum density, or the temperature of 4” C. Distilled 
water was selected as the best matenal in nature for thus 
determining the unit of weight, from its being obtainable 
everywhere and at all hours m the greatest purity, its 
being perfectly homogeneous, and its density being invari- 
able at any given temperature. It was required first ac- 
curately to ascertain the weight of this volume of water, 
and then to construct a metallic standard of equivalent 
weight. The necessary operations for effecting both these 
objects were entrusted to M. Lefevrc-Gineau in 1795. He 
had to decide between two modes of proceeding for accu- 
rately deierminmg the volume of water to be weighed ; one, 
by measuring the internal capacity of a vessel to contain 
this volume of water ; the other, by measuring externally a 
solid or hollow body, in order to ascertain the weight of 
the volume of water displaced by it He chose this last 
method, considering that the accurate external measure- 
ment of a metallic body was much less difficult than that 
of the internal capacity of a metallic vessel , and it was 
detSmined that best form of this body was a cylinder 
of a height equal to the diameter of the base, this form 



being capable of being made and measured with the 
greatest precision. 

It was not thought requisite that the cylinder should be 
of the specified volume of a cubic decimetre, but only of 
the most convenient size for arriving at the desired result 
by computation. The cylinder actually used was made of 
brass, an^hollow, being only so much heavier than the 
same bulk of water as to enable it to sink by its own 
weight when plunged m water. It was intended to be 
a‘43S decimetres (about qj inches) in diameter and 
height 

To facilitate the accurate measurement of the cylinder, 
.j radial lines or 6 diameters were drawn on its base 
plane, dividing it into twelve equal parts ; and corte- 
tponding lines were drawn on us upper plane. The ends 
of these two series of lines at the circumference were 
Joined by vertical lines on the cylmder, thus dividing it 
vertically into twelve equal pans. Circular lines were 
also traced on the two plane surfaces at about 1 1 mm- 
Irom the cnreumfercnce, and at half and two-thirds of th* 
radius from the centre ; and eight horizontal lines sveTA 
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drawn around the cylinder at the followinj; distances from 
the base —13, 35, 67, 95, 1485, ryb'J, 208-5, 230‘S 
millimetres. The height of the cylinder was determined 
from the ascertained mean distance of the corresponding 
37 points of intersection of the lines on the upper and 
lower surfaces, including the centres. The diameter of 
the cylinder was determined from the ascertained mean 
length of the 48 diameters, included between the 
corresponding points of intersection on its cylindrical 
portion. 

The measurement was effected by means of an ap- 
paratus specially constructed for the purpose by Fortin, 
and It indicated minute differences of len^h of line, 
or mm. The standard measures used for determin- 
ing the absolute length measured were 16 brass measures 
specially constructed for the purpose, each very nearly 
equivalent to the height of the cylinder, and 16 other 
measures, each nearly equivalent to its diameter. The 
length of each of these two senes of measures in relation 
to each other was ascertained by numerous observa- 
tions with the new apparatus ; and the total length of ea^ 
set of 16 measures in relation to the nett standard uim 
was obtained by comparing the sum of their length 
with Bprda’s of 2 toises, No. i, to which they 

very ne.irly corresponded in length, by means of the 
conipatateur used for the comparison of these large 
measuring rules 

The final lesult of the measuring operations was that 
the mean height of the cylinder was determined to be 
2437672 decimetres, and its mean duameter 2-428368 
decimeters, at the temperature of 17" 6 C. According 
to Borda’s determination of the coefficient of the linear 
expansion of brass, the volume of the cylinder was deter- 
mined by computation to be nearly 1 1 28 cubic decimetres, 
when at the temperature of melting ice. 

For ascertaining the weight of water displaced by this 
cylinder, a series of brass weights was specially con- 
structed, consisting of a unit or provisional kilogram, 
made as nearly as possible of the estimated weight of a 
cubic decimetre of water, together with 1 1 exact copies 
and smaller weights in decimal subdivision down to the 
millionth part, all carefully verified and deemed to be ac- 
curate within less than half of onc-millionth part. 

The mean weight of the cylinder in ordinary air was 
taken, no reduction to a vacuum being deemed requisite, 
as the weights used were of similar metal to the cylinder, 
the interior of which communicated with the external air. 
For this purpose a metallic tube, 1-285 i“ diameter, 
was screwed to the top of the cylinder, its end being out 
of the water when the cylinder was immersed. The top 
of the cyhnder was 43 mm. from the surface of the water 
during Uie weighings, and the volume of the tube im- 
mersed was therefore 55-77 cubic ram. Taking the volume 
of the cyhnder to be 1 1 -28 cubic decimetres, the volume 
of the metallic part of the cylinder was computed to be 
1-506 cub. decim., and of the hollow part filled with air 
9-774 cub. decim. During the weighings the cylinder was 
surrounded with ice, but the temperature of the water was 


never oeiow o” 2 i.,. ana tne mean temperature was o“-3 
The final results of the weighings were declared, to be as 
follows .— ^ 

Prov. kilo 

Weight of the cylinder m air, m terms of 

the unit employed =. 11-4660055 

Its mean weight in distilled water, after de- 
ductmg the weight of air in the cyhnder, 
and of the air displaced by the weights 
used 0-1967668 


Hence weight of the volume of distilled - 
water equal to the volume of the cylinder 11-2692387 
H. W. C9ISHOLM 
{To it coHiimtd.) 


NOTES 

I r is announced that the Transatlantic Balloon will leave New 
York to-day. It will carry four passengers — Prof Wise and 
Mr Donaldson, the aeronauts , an officer of the United States 
Signal Service, and an agent of the Daily Graphic They hope 
to reach some point on the English or Continental coast m about 
sixty hours from their departure from New York They have 
with them six very powerful and experienced carrier-pigeons, pur- 
chased m Belgium, which, if liberated from the balloon withm 
“ pigeon flight ’’ of the coast, are expected to fly directly to their 
old homes Each of these has painted on his breast, m indehble 
ink, thMutline of a balloon, and on his wings the words, “ Send 
nens auMhed to the nearest newspaper ” Despatches received 
by these pigeons should be sent to the nearest newspaper for 
publication We wish these daring men a safe landing; but 
whde we do this wc regard the enterprise as one needlessly 
ha/irdous, so far as the settlement of the scientific problem is 
conceined 

Mr. Campbeli, the Chief Secrehiry of the Inspectorate- 
Ctneral of Customs m China, is now in Europe with a view of 
obtaining instruments for a complete chain of meteorological 
stations m that country ft is also proposed to transmit weather 
information alt along the cast coast of Asia This is great news, 
and we shall return to this important matter, giving full details oi 
the proposals 

Miss EtiZABSTH Thompson, of New York, has made a 
donation to the American Association for the Advancement of 
Science of 1,000 dols , for the purpose of advancing scientific 
original research , and she intends repeating the donation annu- 
ally during her life 

M Stephan has succeeded m finding 1 ' aye’s Comet. The 
correction of the Jahrbuch Ephcmeris is almost titl. 

Mr Froude, who is now with the Ditwla/teit, informs 
IIS that It 18 Mr. W. Barlow, not himself, who is president of 
Section G at the ensuing meeting of the British Association. 
Mr Froudelwill, mdeeo, probably not even be able to attend 
the Bradford meeting at .ill 

We learn from the Monthly Murosiopnal Journal that Prof. 
Gegenbauer, of Jena, the well-known coraparaUve anatomist, 
has been nominated Professor of Anatomy and Director of the 
Anatomical Institute in the University of Heidelberg 

The aiTaogement made by Prof Henry, of the Smithsonuui 
Institution, a few months ago, for the interchange between 
America and Europe, by Atlantic cable, of important astrono- 
mical discoveries and announcements, appears to have borne ex- 
cellent fruit. One great object of this movement was to enable 
astronomers m all parts of the world to concentrate attention 
upon any celestial phenomenon before too great a change of 
place had occurred, or before the intervention of a long penod 
of moonlight after the first discovery. On the 26lh of May last Prof 
Henry announced a new planet, discovered by Prof. Peters, to 
the Observatory of Pans, among other institutions, and on the 
following night it was looked for by the director of the Observa- 
tory of Marseilles, who at once detected it, and subjected it to a 
cirefal cnticism. The announcement of three planets has thus 
far been made from the Smithsonian Institution to Europe , the 
only return communication being that of a telescopic comet, dis- 
covered at Vienna on July 5. On being notified of the fact. Prof 
Hough, of the Dudley Observatory at Albany, made search for 
It, and succeeded in finding the object without any difficulty 

Btohoev is flourishing at the Antipodes. The last mail ^ 
brought us “ Australian Vertebrata, fossil and recen^ by G. 
Krefllt, coiEtor and secretary of theAubtralian Museum, bidney ; a 

hat of Australian Loiigicorns, chiefly described and arranged by 
Ftsmeit P. Fmcoc, with additional remarks by George Masters, 
assistant curator of the Australian Museum j Guide to the 
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Aostraliao FowU Renuins exhibitcil by the tnistecs of the Atu- I of Physics m University College, London. “ A Treatise on 


tialiao Museum, by O. Kreifl, tcurator and secretary ; a Cata- 
logue of the ^Mtarine MoUusca of New Zealand, by Capt. F. W. 
Hutton, assistant geologist , and a paper on the Geographical 
Rations of the New Zealand Fauna, by the same. 

Wk have received from the .Science and Art Department the 
' following bst ol Queen’s Medallists m the Science Examination, 
May 1873 i regret that want of space compels us to give only 
the gold and silver medallists. — Practical Plane and Solid Geo- 
metry : Atkinson, Koger, Crewe Mech. Inst , gold , Milling- 
ton, F. H , Patneoft Mech. In , silver. — Machine Construction 
and Drawing. Daltry, Thomas L,, Newcastle, Flswick Meph. 
In., gold , Atkinson, Roger, Crewe Mech. In , silver — Mathe- 
matics • McAlister, Donald, Liverpool In , gold ; Edwards, 
Harry H., Liverpool In , Silver. — Theoretical Mechanics 1 
McAlister, Donald, Liverpool In , gold , Sisson, William, New- 
castle Mech In., silver. — Applied Mechanics Millington, Fred^ 
H., Paticroft Mech In , gold (obtained gold medal in 1872) • 
Dixon, Samuel, Manchester Mech In , gold , Daltry, Thomas 
L .Newcastle, Elswick Mech. In , silver. — Acuiisbcs, Light, and 
Heat Martin, T W , Newton Abbott, gold, McAlister, D , Liver- 
poolliist, silver. — Magnetism and Electricity McAlister, Donald, 
Liverpool last., gold, Louis, Henry, Islington Sci and Art 
Sch., silver —Organic Chemistry . WhUelcy, John, Italiiax 
W. M Coll , gold , Taylor. William D , Btllast, W M Inst, 
silvei — Geology Dowlen, Elhelhoil, Wokmg, St John’s, gold, 
boutheran, Arthur, Marske Inst, silver — Vegetable Anatomy 
and Pliysiology Dowlen, E , Guildford Science, silver — Navi- 
gation Wmdass, John T, Hull Nav Sth , gold, Daws, 
Thomas, Plymouth, Courtenay Street Sdi , silver — Nautical 
Astronomy Lawson, Henry, Hull Nav Sell , silver (obtained 
silver medal in 1872) , Ashford, Joseph, Hull Nav Seh , silver, 
— Steam • 1 ' airweather, James, Glasgow, Anderson Ibnv , gold ; 
Daltry, ITiomas L,, Newcastle, Elswick Mech Inst , silver. — 
J’hysical Ge'ograpliy Forbes, James L., Torpliins Set. Sch, 
iold ; Armstrong, J. W , Blackburn School of Science and Art, 
sBver. 

Mr. J Wooii-Mason, of Queen’s College, Oxford, is to offi- 
ciate as Professor of Comparative Anatomy and Cnr.ator of the 
Compaiative Anatomy .Section of the Medical College Museum, 
Calcutta, during the absence, on furlough, of Dr. J Anderson. 

Messrs Longmans announce the following among their 
forthcoming scienlific puhllcations — A new volume of Trans- 
atlantic 1 ravel, entitled “The Atlantic to the Pacific , What to 
See, and How to bee it,” by John Erostus Lester, M A,, author 
of ‘ ‘ The Y o-Semite, its History, Scenery, and Development. ” 
A study of Asiatic savage life, entitled “A Phrenologist 
amongst the Todas, or the Study of a Pnimtive 'Iribe m South 
India— History, Character, Customs, Religion, Infanticide, 
Polyandry, Language,” by William E Marshall, Lieut -Col. of 
H.M. Bengal Staff Corps. A second Supplement to Watts’s 
“ Dictionary of Chemistry ” The.ftrst Supplement, bringing toe 
record of chemical discovery down to the end of the year iStJp, 
was published m 1871 The second Supplement, now m course 
of preparation, is intended to bring the record of discovery down 
to the end of 1872, including also the more important additions 
to the science published in the early part of 1873. This Sup- 
plement will form a volume of shout 800 pages, and is expected 
to be ready in the year 1874. ^1ie author has been fortunate m 
securing the co-operation of several of his former contributors. 
A new work on “Sidereal Astronomy,” by R. A, Proctor, 
“Introduction to Experimental Physics, Theoretical and Pnus- 
bcal, including Directions for Constructing Physical Apparatue 
and for Makmg Experiments^” by Adolf F. Weinbold, Professor 
in the Royal iTechmeal School at Chemnitz, translated and 
edited (with the author’s sanction) by Benjamin Loewy, 
F.R.A.S., with a Prefeee by G. C. Foster, F,R.S., Professor 


Practical, Solid, or Descriptive Geometry, embracing Ortho- 
graphic Projection and Perspective or Radial Projection,’' by 
W. T. Pierce, Architect, late Lecturer on Geometrical Drawing 
at King’s College, London, and at Harrow SchooL “On the 
Sensations of |Tone, as a Physiological Basis for the Theory 
of Music,” by H, Helmholtz, Professor of Physiology, formerly 
in toe Umversity of Heidelberg, and now in the University of 
Berhn, translated from the third German Edition by Alexander 
J Ellis, F.R.S , formerly Scholar o^ Trinity College, Cam- 
bridge. “Orgamc Chemistry,” by H. E. Armstrong, Ph.D., 
Professor of Chemistry In the London Institution, “A Manual 
of Qualitative Analysis and Laboratory Practice,” by T. E. 
Thorpe, F R,S.E , Professor of Chemistry m the Andersonian 
Umversity, Glasgow, and M. M Pattison Muir; “Tele, 
graphy,” by W H. Preece, C E., Divisional Engineer Post 
Office Telegraphs, and J Snvewright, MA , Superintendent 
(Engineering Department) Post Office Telegraphs , “ Elements 
of Machine Design, with Rules and Tables for designing and 
dilhnng toe Delays of Machinery,” adapted to the use of Me- 
chanical Draiightsjneti and Teachers of Machine Drawing, by 
W Cawthomc Unwm, B Sc Assoc, Inst , C K , Professor of 
lijrdraulic and Mechanical Enginecnng at Cooper’s HiU Col- 
lege; “Principles of Mechanics,” by T. M Goodeve, M A., 
Lecturer on Applied Mechanics at the Royal School of Mines, 
and formerly Professor of Natural Philosophy in King’s College, 
London. These five works form part of the senes of text-books 
now being published by the Messrs, Longmans. 

Amoni. Messrs ,Macmtll.in’s announcements of ^forthcoming 
works are — “On the Theory of Sound,” hy I.ord Rayleigh, 
F R S , “Contributions to Solar I’hysics,” byJ.Norman Lockyer, 
1 ' K .s , with numerous illustrations , “Cave Hunting,” by W 
Boyd Dawkins, 1 ' K S , being researches on the evidence of 
caves res|>ecting the early inlulntants of Europe j “ The Origin 
and Metamorphoses of Insects,” by Sir John Lubbock," FTt S. 
(vol 11. Naiuke Senes) , [and a new edition of Canon Kingsley’s 
" Cdauciis.” 

DtrRiNO the ensuing season Messrs. H. S. King and Co. will 
publish the following new volumes of their “ International Scien- 
tific Senes ” — “ Mind and Body,” by Alex Bam, LL D , 
“Animal Mechanics,” by J BeU Pettigiew, M.D , F.RS. ; 
“ Pnnciples of Mental Physiology,” by W. B Carpenter, LL.D , 
F.R.S , “On the Conservation of Energy,” by Prof. Balfour 
Stewart, “The Animal Machine, or. Aerial and Terrestrial 
Locomotion, ’’toy Prof. C. J Marey , “ The Study of Sociology,” 
by Herbert Spencer. With the exception of tlie last-named 
work, the whole of the above will be illustrated. — Messrs H S. 
King and Co also announce the following books of interest to 
scientific men , — “ Studies of Blast-furnace Phenomena,” by M, 
L Gruner, translated by L D. B Gordon , “ The Norman 
People and their Existing Descendants in the British Dominions 
and the United States of America,” and “The History of Ihe 
Natural Creation,” a .senes of popular Scientific Lectures on the 
Theones of Progression of Siiccies, by Prof. Ernst Hseckel. 

Mr. V/lto VooR&T has recently published new editions of 
“ Blackwall’s Researches m Zoology, illustrative of the Structure, 
Habits, and Economy of ABimals,” and Salvin and Brodrick’s 
“ Falconry in the Bntish Isles ” 

Prof E D Cove has been bold enough, in the August num- 
ber of the /’««« Monthly (Philadelphia), to portray his conception 
of toe general external appearance of toe new gigantic mammal 
firom Wyoming, named Timetras anoefit by Marsh, and Loxo- 
lophadon comutm by himself. The result is an elephantine form, 
with elephantine knees, feet, ears, and tail; btmne preputial 
sheath j and a head with two pairs of somewhat cervine homa, 
and an antenor pair of simple but diverging processes. A pro* 
boids about half as long as the head is made to project; for* 
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MUfdi in afftpir-llke irauuer, below thebaie of which the upper 
mnines descend in a way which shows that it would be impos- 
sible to use them for defence or obtaming food, withont doing 
great injury to the sensitive trunk which overshadows them 
Kothing seems more illogical than the assumption, that because 
an animal has elephantine proportions and feet, it should possess 
a proboscis, especially when all arguments from the skull tend in 


sented ^Mr E. S Wilson, two Sacred Ibises (Gerontieus 
iithu>pieus)Stom Gough’s Island ; a Black handed SpuUr Monkey 
( Ueles iH^HOchir) from Central America, purchased , five 
Homed Liaards [Phrynosoma eornutum) from California, depo- 


SPORER’S OBShRVATIONi, ON THE SUN* 


Thk Quarterly Weather Report, from July to September, con- 
tains, in addition to the usual tabular results, a discussion of four 
years anemometrical results for Bermuda 

We have received the Report on the Freshwater Fish and 
Fisheries of India and Burmah, by Surgeon Major Francis Day, 
Inspector-General of Fisheries m India. 

W* have received from Prof. Edward Morse an excellent 
paper, read by him before the Boston Society of Natural His- 
tory, on the Systematic Position of the Brachiopoda, in which, 
feom a careful study of the anatomy and development of those 
animals, he has been led to endorse and substantiate Steeiistnip’s 
opinion as to their affinities being with the ^neUds instead of 
with the Molluscs, as generally believed The following is his 
concise summary • — ‘'Ancient Chaetopod worms culminated m 
two parallel lines— on the one hand in the Brachiopoda:, and on 
the other in the fixed and highly ccphalized Chactopods. The 
divergence of the Brachiopodse, having been attained m more 
ancient times, a few degraded features are yet retained, whoso 
relationships we find in the lower Vermes ; while from then later 
divergence the fixed and eephahsed Anneluls are more closely 
allied to present free Chaetopods " The author lays stress on 
the certainly soft and uncalcified condition of the earliest forms 
of life causing great imperfection m the earliest geologicxl 
record. 

In the death of Mr William S Sullivant, which is recorded 
in the scientific columns of Harper's Weekly, and which look place 
at Columbus, Ohio, on April lo last, the Umteil States h.as lost 
one of Its most accomplished botanists, especially in the depart- 
ment of the mosses, in which he was the recognised head f oi 
many years From a biographical notice published by Piofcssnr 
Gray in the American Journal of 6u.unce,'Kt learn that Mr 
SnlUvaut was bom in 1803, near Columbus, m the vicinity of 
which place he resided the greater part of his life His first 
publication appeared under the title of Muut Aliegkantenses, a 
workmen the mosses and liverworts of the Alleghany Mountains, 
illustrated by prepared specimens of the plants themselves 1 his 
was shortly after 1843, and a few years later a work on the same 
subject was published in successive numbers as a memoir of the 
American Academy. The section of Mosses and Ilejiaticx .n 
Prof Gray’s Botany of the Northern Unttul States vrKS prepared 
by Mr. Sullivant, and credited to his pen. A separate edition 
was subsequently published by the autlior A work on the 
mosses of Cuba was prepared by him, illustrated by specimens 
collected by Mr Charles Wright He also published, m 1859, 
the account of the mosses collected by the Wilkes expedition 
The most important of Mr Sullivant’i publicatnms, however, 
consists of his Icotus Muscorum, being '* figures antlraescriptions 
of most of those mosses peculiar to Eastern North America which 
have not been heretofoie figured” — this forming pn imperial 
octavo volume with 129 copper-plates It is stated by Prof 
Gray that a second or supplementary volume of leones was in 
preparation by Mr. Sullivant, and nearly completed at the time 
of his death. 

The additions to the Zoological Society's Gardens during the 
post week include two Mouflons (Ovis musimon) from Sardinia, 
presented by Mr. H. E. Holloway ; two Barbel (Barbus vul- 
fans) and a Bream (Ainamts drama} from Britisli seas, pre- 


T HE author gives chiefly the results of his spectrum 
observations, and simultaneous spot observations, 
recorded in the Transactions of the Berlin Academy of 
Sciences for November iSyt, and May 1873, To the two 
earlier instances of striking changes observed m the pro- 
tuberraces, there is added an interesting observation of 
August 8, 1872. It was estim.tted that the prolongation 
of the upper part of the protuberance had a velocity of 
foity-two kilometres per second, parallel to the sun’s 
surffice. In the case of many protuberances, it will be 
re.idilv allowed that they aie not only subject to cyclones, 
but also owe their origin to them. Protuberances of 
similar form, observed on several successive d>iys, in the 
same hehographic latitude, Sporer has accounted for, by 
the supposition of volcanic eiuptions, owing to the smaller 
rate of linear rotation of the deeper strata ; il, however, 
wc regard these protuberances as the results of cyclones, 
the explanation of the changes of position would rest 
upon the impelling power of the storms, and their ten- 
dency to create new forms , .ami the velocity of the ad- 
vancing cyclone would, in several ins’anccs, average r4 
kilometre. 

Spoier, in this work, adheres to his division of protu- 
berances into two classes. Secchi, in his work on the 
Sun, has distinguished four classes of protuberances, 
but afterwards accepted Sporerts twofold division. Both 
observers arc at one in this, that the protuberances, 
which Sporer has named “ flame ” and Secchi “ ray " 
protuberances, give different spectral lines, and stand in 
intimate connection with the spots But with regard to 
the proper hydiogcn prolubeiances, Secchi says theyf 
arc not in the condih m to give rise to a spot, against 
winch Sporer adduces examples of ilicir influence m neigh- 
bouring spot formation, especially prominent in the inter- 
vals between considerable protuberances of hydrogen, 

Ihe observation of the protuberance, which Secchi 
.ilso noticed, on July 7, 1872, and which gave a well- 
m, irked image with the line C543, is p.irticularly described, 
,ind drawings are appended 

With regard to observations of spots, interesting com- 
parisons are given, showing the difference between the 
two hemispheres m respect to the frequency of spots, and 
the mean hehographic latitudes In this connection, 
Carrington’s observations, from November 1853 1° tbe 
beginning of 1861, are gone into, so that the compansons 
embrace a penod extending from November 1853 to the 
end of 1871. With regard to frequency of spots, it 
appears that the southern hemisphere exceeds the northern 
botli in maximum and minimum The curves also show 
distinctly the rapid passage from minimum to maximum, 
and the slow decrease after the maximum 
The mean hehographic latitudes are obtained through 
.assigning to each group of spots, a factor of v-aliie ( IVerth- 
factor). The union of five-rotation periods gave a point 
oi the carve for the northern as well as for the southern 
hemispheres. Carrington had obtained from his obrerva- 
tions the striking result, that the spots at the time of the 
minimum approach the equator, thereafter veered off to 
higher latitudes, and that then the more numerously 
spotted zones gradually approached the equator bporer, 
by his observations since 1 86 1, has confirmed this result. 
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AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

'VlIE m<lMng of the American Aisociation for the Advance- 
ment of Science was held this year at Portland, in the State 
of Marne, during the fourth week of August , there was a large 
attendance of well-known scientific celebnties and members. The 
following account, for which we are indebted to the New York 
Tribune, wiii give an idea of some of the most important papers 
and discussions 

A discussion on the Darwinian hypothesis, which was started 
by Prof. Swailow, who is a vigorous opponent, was continued 
by Dr Dawson, who began by stating with some fuilness of de- 
tail the demands upon our credence made by the advocates of 
the evolution theory Among other requirements of the theory, 
he said, it must provide an explanation of the origin of life To 
accomplish this the experiments of Rastian were brought for- 
ward Referrmg to these, he stated that no less an authority 
than Prof Huxley, though an evolutionist, had denied their 
conclusive character and disputed the alleged results We are 
expected to admit, in every department to which scientific in- 
quiry relates, that in all things there has been a tuccessive pro- 
gress from the lower to the higher Why should we make thii 
admission? What proof is there of it ? The recent discoveries 
of embryology, showing the likeness of early forms of the 
embryo to other animals of the same families, furnished to the 
advocates of evolution no real argument in its favour They 
proved nothing Admit if you will the close resemblance of 
similar bones and general physical structure in the ape and man. 
It IS not the slightest evidence of identity. While it may be true 
that there is bone for bone in monkey and m man, still it re- 
mains that the bones of one are different from those of the other 
The making of monkey and of man is explicable quite as really, 
to say the least, on the theory of plan as on that of evolution. 
The history of the growth of an animal has been cued as the 
evidence of a development from a lower to a higher form But 
what are the facta m the case ? The egg grows into llie animal, 
and that organism produces an egg again, This is resotubou, 
not evolution 

We are told to accept as a postulate that mind too is a result 
of development , that the moral as well as the material being M 
unply a consequence of the evolving process I do not grudge 
the naturalists who have adopted such theories the mteUectual 
exercise which is involved, but I regret that much of their labour 
is wasted, and the results will be burnt when the fires of truth 
are applied to the chaff they are accumulating Tins is not a 
question of physics that they are arguing, it ts one of metaphysics, 
and it « ould be well for our children as well as growing scientists 
if they were taught more of mental and moral philosophy as a 
basis for such inquiry 

But I thank the students who are thus engaged for some 'good 
results of their exertions. They have thereby succeeded m re- 
ducing the superfluous numbers of species, and have obtained far 
better views in respect to classific.'ition Uoo 1 results will also 
flow from the profound embr) ological researches of the day. 
But 1 am sorry for the invesligalois, for their reputations ate at 
Stake, and they have cliosen a mistaken path 

We are, houever, approaching in our studies a coirect theory. 
After Its appearance in geological history, every species has a 
plas'ic tendency to spread to its utmost limits of form. Then 
ensues a penod of decadence until it may become extinct. Thif 
has been let forth in some of my printed memoirs on the plants 
ol the carliomferous series 1 believe that a similar process is 
true of the human race He referred to the akuU of Mentone 
and Its finally developed character— a grandly developed man 
cercbrully and bodily. The burial of hia dead testified to bis 
religious belief. The people of the Cromagno skull age were of 
a similarly elevated character. The only point of difference from 
men to-day was in the flattening of one of the leg hones riils 
was perhaps a result of the habits of the tribe, running through 
forests in pursuit of game. It begins tq be admitted that the 
man of Western Europe came In with the modern mammalia at 
the close of the glacial period. This was a period of decadence^ 
and when the pliocene laimawere dying out and new forms were 
taking their places. The most ancient form of man is beyond 
the avenge standard of modern humanity. If the man of 
Croij^n^or Mentone had been sent to Harvard, he would have 
beenVhdUated with the full honours of an average American 
Itudent, 


Prof. Morse stated that Dr. Dawson and Fro£ Swallow had 
both misquoted Prof. Huxley, who had said, in respect to thf 
ancient skull referred to, that it might have held the brains of a 
thoughtless savage, or it might have contained those of a philo- 
sopher. Dr. Dawson had referred to only the differences in 
those remains from those of the man of to-day m respect to the 
flattened tibia. There were, however, several other characters 
of a similar nature which Dr. Dawson had not referred to, some 
of which had been discovered by Prof. Wyman, and had not yet 
been published In the existing races of num the Joramen 
ma^unt (the large opening at the base of the skull through 
which the brain communicates with the spinal cord) eihibit^ 
very little change of position in its relation to the rest of the 
skull, while with the higher primates (apes) this opening is very 
near the posterior portion of the skull In eleven ancient skului 
from the shell heaps of Tennessee, the foramen magnum m every 
case was nearly an inch further back than in those of present 
existing races The powerful muscles on the sides of the head 
that move the jaws leave a distinct line at their upper points of 
attachment. These lines are called temporal ndges In all 
present existing races a space occurs on the top of the skull, 
between these lines, of from three-and-a-half to four inches. In 
the apes these muscles meet in the median line which rises into 
a bony crest so characteristic of the gorilla There was a re- 
mdrkable skull discovered by Prof Wyman in the lowest beds 
of the ancient shell heaps of Florida, This has the temporal 
ridges approaching each other within a half inch at the top of 
the skull. If the high development of the skull referred to by 
Mr Dawson was such as he states, it only carries man further 
back. Simihrly, in the light thrown upon the history of man by 
the wonderful discoveries m archmology, where we meet with 
traces of an ancient civilisation, with complicated language and 
manners, we can surely believe in savage hordes pre-existing 
from which this ancient civilisation has been evolved 

As to the early traces of man, we must fully appreciate the rare 
possibility of their occurrence Wherever you dredge in the 
waters of the present day the traces of man are among the rarest 
discoveries The I-ake of Haarlem, upon whose waters uaval 
battles have been fought, and on whose shores a dense popula- 
tion has existed, was drained, and on its bottom not the slightest 
traces of man’s exist dice were found Prof Morse dredged re- 
peatedly for years off the shores of Maine, and no trace of man 
was ever brought up, except a single spike When we consider 
how abundant the material for such remains must be now com- 
pared with those furnished by the simple methods of life and the 
sp.'irsc populauon of earlier days, the indications of man’s exist- 
ence m geological eras mu-t he of the rarest occurrence. In 
fact, m such rocks as the drift, only the rude stone implements 
could be preerved. 

The evolution theory as compared with that of special creation 
presented similar features to the undulatory theory of light as 
compared with the emission theory. Newton’s theory required 
a new modification With every discovery in optics, until, as a 
writer sai 1 at that lime, the emis-vion theory is a mob of hypo- 
theses The undulatory theory of Young not only explained all 
that was difficnlt to Newton, but gave jihysicists the power of 
prevision. So with evolution It not only accounts for existing 
phenomena, from the modification of a flower or the spot on 
a bullei fly’s wing to the genesis of the soUr system, but it hss 
endowed naturalists with the gift of prophecy and enabled them 
to predict the intermediate forms afterwards discovered in the 
records of the rocks. 

On Calverts Supposed Rehes of Man in the Mioeene of the 
Dardanelles By G. Wnshburn. — The author reports, m view of 
the facts to which the paper refers, as to the flints, the Split bones, 
and the marks upon the fossil bone, that he believes that Mr. 
Calvert and Sir John Lubbock (who had never seen the speci- 
mens) are mistaken m the conclnsions to which they have come, 
and that they have not been able to find any evidence whatever 
at the Darrianelles in reference to the antiquity of man. 

The Rotation of the Planets as a Result of the Nebular Thiory fiy 
Prof Benjamin Peirce. — Prof. Peirce’s paper set forth an explana- 
tion of the actual rotation of the planets on the supposition of their 
beingformedaccoidingtothe nebular hypothesis, from rings thrown 
off Irom the rotating main body in the process of condensation. 
He instanced more particularly the planets Jupiter and Saturn. 
The inner portions of such a ring having a less velocity than tha 
outer ones, axial rotation m the same direction as that ot tb* 
pnmary would be determined in the breaking up and mnnbtg 
together of the ring into a planetarylbody. He showed, bf « 
mathematical analysts of the movements of the partieles 
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posilig; the rin^, that the Telocity of the reaultlng rotation mu«t 
te *och M it actually observed in the case of the planets 
referred to, whose mass represents nine-tenths of the whole 
planetary system. 

In Jupiter and Saturn, the velocity of a particle in the 

® et i s very nearly the velocity of the planet itself. Then 
ter and Saturn must have derived their material from the 
Whole mass of the planetary system. The_ best theories of the 
earth make it of uniformly decreasing density from the surface 
to the centre Suppose that after Jupiter were formed it were 
condensed, that might otherwise explain its velocity. He showed 
that, m the case of the planets, the velocity, had it been 
oae-half what it actually was, would have resulted m their 
having no rotation This theory was applied to the absence 
of rotation m the case of our satellite lie showed the pro- 
bability tW the original nebular ring from which the planets 
were formed may have been of twice the sue of their present 
orbits. The nebular theory, to meet the requirements of the 
mere mathematician, would have placed all the planets at regu- 
lar distances, and given them exactly similar motion. But not 
such was the method of nature 

In the discussion which followed he stated that we have never 
seen anything of Jupiter or Saturn but the clouds which cover 
them. He thought tliat those planets were yet at a while heat, 
and we simply saw the clouds that are raining down upon them 
The present state of the satellites may be a result of their tides 
aud not the index of their original velocity Jupiter and Saturn 
took so large a proportion of all the planet-forming material 
that the laws impressed upon them may serve best to tell the 
whole history of the solar system There may be, however, a 
rotation of the inner mass of those planets of which we know 
nothing 

Geology of Southern New Brunswick By Prof T Sterry 
Hunt. — The recent labours under the Geological Survey of 
Canada, by Messrs. Bailey Matthew and the author, were 
sketched They show south and west of the coal basin various 
UDcrystallmc formations, all resting upon ancient crystalline 
rocks These latter arc by the author regarded as for the most 
part the equivalents of the Green Mountain and the White 
Mountain series, or what he calls Hurordan and Montalban 
These are penetrated by granites, and associated m one part with 
Norian rocKS, but the presence of Lamentranis somewhat doubt- 
ful While the author recognises thus, at least, four distinct 
senes of pre-Cambrian crystalline rocks in Eastern North Ame- 
nca, he does not question the possible existence of yet other 
senes m this region The analogies offered by the more recent 
rocks of this region are very suggestive 

On the Possmlity that the Sun, white mainly Gaseous, may have 
a Lvjuui Crust By Prof Charles A. Young.— There can be 
very little doubt that Secchi and others, who hold that the sun 
is mainly gaseous, are correct in this the smallness Of density 
cannot possibly be explained on any other supposition. At the 
same time the eiuptional phenomena which are all the time oc- 
curring on the surface, almost compel the supposition that there 
is a crust of some kmd which restrains the impruoned gases, 
and through which they force their way in jets with great 


Prof. Young suggests that this crust may consist of a more or 
less continuous sheet of descending rain, not of water, of course, 
but of the materials whose vapours exist in the solar atmosphere, 
tmd whose condensation and combinations are supposed to fur- 
nish the solar heat As this tremendous rain descends, the 


te denser gases underneath ; the drops would coalesce until 

a continuous sheet would be formed. ; and these sheets would 
unite and form a sort of bottomless ocean resting upon the com- 
pressed vapours beneath, and pierced by innumerable ascending 
jebi and bubbles. It would have an approximately constant 
depth m thickness, because it would re-evaporate at thh bottom 
nearly as rapidly as it would grow by the descending rains above, 
though probably the thickness of this sheet would continually in- 
crease at some slow rate, and its whole diameter dimmish. 

Prof. Young added an explanation of the narrow disc fnnges 
seen at the moment of totality m a total eclipse, showing them 
to be optical interference effects caused by the sudden changes of 
the tempendure of the air at the edge of the shadow. The 
twinkliim of stars is analc^us in many respects. , 

The Escistence of Lhee Matnnioths. By Prof. Fenchtwanger. — 
T%e discovery of the mammoths in Situ^ in the deep gorges of 
■ ' ■“ * "■ * ' ■ s lately published 


line, which may be shown, it 
audience halt This undulaf 
illustrates a luminiferous v 


five living animals, twelve feet in height and eighteen feet in 
length, with projectmg tusks four feet long, excites s mie dis- 
cussion in Europe I think it worthy of inquiry whether the 
mammoth of the past tertiary period, discovered during ihis cen- 
tury in Siberia, near the same river, can have any relation to the 
convict’s discovery Thousands of these animals have been 
found buned in the ice, with their well-preserved skmi, aad 
thousands of tusks ate brought to England to this day lor the use 
of the turner. These are of nearly the same dimensions as those 
seen by the Russian The convict has received an unconditional 
pardon, on the recommendation of scientilic men who have in- 
vestigated hit statements and believe them to be true. 

Prof. E S Morse, of Salem, Mass , read a paper on the sub. 
ject of Vanahons in Wave Lengths, Prof Morre first called 
attention to the mtere.ting discoveries of Lockyer, Huggins, and 
others m accounting for the displacement of lines in the spectrum 
m observations of celestial objects. It is well known that when 
a star IS approaching the observer the luminiferous waves emitted 
by It are crowded together, and on the contrary are separated 
when the star la receding. 

Mr Morse brought forward an instrument by which this 
phenomenon in the case of light may be easily and plainly illus- 
trated before a large audience. The instrument consists of a 
tank filled with water and set on wheels On the top of this is a 
compartment containing compressed air From one end of the 
lank a pipe protrudes, which is moved up and down at a fixed 
rate by simple clockwork When the cock is opened, allowing 

large 

from n ^stationary source. To 

.. recession of the 111 . 

moves the apparatus rapidly back and forth on the table 
the apparatus moves with the direction of the stream its undu- 
lalions are crowded together, and the waves are consequently 
shortened. On the other hand, when the motion of the appa- 
ratus IS m an opposite direction, the waves are proportionably 
lengthened The advantage of this illustration is that it exhibits 
precisely what takes place in the luminiferous waves approaching 
or receding from the observer of celestial bodies, proaueing the 
displacement of spectrum lines. 

Concerning J/yalonema. By Dr. Samuel Lockwood —The 
recent deep-sea dredgings have done much toward cleanng up the 
singularly anomalous history of the Japanese glass-rope sponge 
I’rof Lockwood, however, thinks that, either from mapprecia- 
non or otherwise, the knowledge thus obtained has not been 
applied to the elucidation of certain mooted points connected 
with Hjntlonema. With regard to the mistakes m representing 
llyalonema “ wrong end up,” my opinion is that the error was 
led off by the Japanese themselves. The drawings by the native 
artists represented these curious objects os attached to the sea 
bottom by the sponge mass, thus making the fascicle to be erect 
and uppermost. Obtained by the net, or some such means, from 
the bottom at great depths, it is supposable tliat the fishermen 
at Knoserraa were entirely ignorant of the matter. Their theory, 
however, as represented by the native artists, has wrongly repre- 
sented the Kyalonema. These ropes attached to the sponge and 
sand are some distance from the mam or upper portion encrusted 
with parasites. After removing portions of the encrustuig case 
from the fascicle, he could not detect any structural evidence that 
I’oljfthon owed anything ibr food to the object which had 
given It local support, ft, however, “chums” with the sponge 
lor a purpose of lU own. Brof Lockwood thinks that it draws 
sustenance from the fishing process of its radiating tentacles. 

Both Polyps and sponge provide for themselves In his view 
the zoophyte u what we must call a compenaal, and could not exist 
without tnat sort of support from Hj^onema which the oak 
affords the vine i and Hyalonema, too, is acompensal ; for ^w 
long would it endure without the support of Polython ? The 
stem, without thin support, would not be able to hold itself 
erect. Other vanelies are supported by stems consist^ of 
sheaves of short spicules, bhund tether by bony cement. These 
have and need no supportUe Polytnoa. He combated the view 
that Hyalonema was sunk 15 the mud up to the neck, aiguing 
that the polyps surround]^ the stem could »o‘ sf J*” > 
could not use its tentacles to obum food, and that the poMtion^ 
the egg-esMi of the deep-sea shark, the oldest era being attt^ed, 
and the nsost recent at the bottom, sustained this view. Some 
account wus then given of tlie material itmcture of the eneo^ 
Polyawn. The tmyiit spoke of the deep-sea sharks off Setuboi; 
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making that place Aeir feeding-ground, because of the &ciUty 
afforded them to secure these egg-cases by the abundance of the 
Hyalouemas there. 

TAt Co-^teUm of Safety tn Navkation an atttmpt to ascertain 
viUhin what Ztmtis a Shtfi can be located at Sea by Asttonomical 
Observatums. By I’*6f Wm A. Rogers —This was an attempt 
to ascertain mathematically the average number of miles that a 
shto may be out of hef reckoning. It was a paper of length, 
incHcating long and careful researctu It stated that m the case 
of British vessels there is a continual increase in the proportion 
of wrecks, as shown m the following' — 

Bntuh 1 esioU Wreck* 


e iSsS over 184! 
c. >8& over 1858 


For 1869 we have a dectokse in the number of vessels of 4 per j 
cent , and an increase in the number of wrecks of 21 per cer' 
The confidence m reckoning 1^ Insfrupicnts had increased t 
danger. He considered separately (l) wrecks by causes beyond 
control : (a) -wrecks to obtain hikuunce j U) wrecks by devi- 
ation of compass j . (4) wrests hy of observation. He 

concluded that 70 per cent, of W»s^ were from preventiblc 
causes There are 3 '3 times is maiijfmsared vessels wrecked at 
uninsured. The ra^ of errort lit efatonometers wasiUustrated 
in an elaborate senes of tsbles showing that the navigator n ‘ 
expect from this source an error of 3 6 miles, must he on 
look-out for one of ri 5, and must not be surpnseil at one o 
miles, all on the supposition that he has an average chronometer. 
One serious source of error is varying temperature durmg a 
voyage. The conclusion was that the navigator who assumes 
that he can get the place of his ship certainly within five miles, 
or probably withm fifteen, exhibits an over-confidence which 
m^ lead to his rum 

There were other pai^rs of interest, by Prof tlliott, on Inter- 
national Coinage j by Prof Wheildon, on the Arctic Regions ; 
by Gen. Barnard, on the Relation of Internal Plmdity to the 
Precession of the Equinoxes ; by Prof llilgard, on Transatlantic j 
Eongitudes, and on Meridional Aics, by Col Wluttlcsy, 1 
Rivers in the Mississippi Valley , by Prof Hunt, on Breaks 
the American I’alieozoic Series ; by A K Dolbear, on a ne 
method of measuring the velocity of light 


MS. HARTNUP ON DETERMINING THE 
RATES OP CHRONOMETERS* 


'T'HE difficulty in predicting the rate of a chtonometer for a 
voyage arises from the imperfect state of the instrument ; 
and by a weU-arranged .and carefully conducted test, these im- 
perfections may be so exhibited as to enable the manner to avoid 
(he danger which must frequently follow from the neglect of such 
precautions. The Greenwich mean time w now so easily obtained 
in most seaports, that there can be no difficulty in ascertainuig 
the dally gam or loss of a chronometer, if the rate so found could 
be depended on The communication of time to the port of 
Liverpool, by the firing of the guii which is placed on the Mor- 
peth Dock Pier Head, has been so successful that the difference 
between the Hash of the gun and i r m Greenwich mean tune 
has not, on any occasion during the past year, been such as could 
lead to on error m a ship’s longitude to the extent of the width 
of the Mersey opposite the point on which the gun is placed ; and 
by observmg the Hash of the cun on two occasions at an interval 
of a few days, the rale of a chronometer may be obtamed with 
aufficient accuracy for most practical purposes The rate so ob- 
tained naight, however, differ very much from the rate at sea, if 
the temperature m which the rate was obtained m port differed 
much from that to which the instrument was exposed on the 


voyage. 

Imperfect therm.al adjustment is a defect so well known, that 
during the past thirty years the attempts made to improve the 
quality of marine timekeepers have been mainly confined to the 
compensation balance. The ordinary balance does not perfectly 
compensate for the change la the elasticity of the balance-spnng, 
caus«I by change of temperature, and vanous forms have been 
mven to balances with the view of attaining greater perfection. | 
Balances have, -without doubt, been made to comjiensate for 
change of clastiaty in the spring throughout long ranges of tf— 
perature, but there is evidently some objection to their gent 
adoption for the merchant navy. It is possible that the thmn 
of idle lamuiK, and pecuhanty in the construction of balau 

*%xtracte4 bom the Reporter the Astronomer to the Marine Commiltee. I 
Meti^ Decks and HarbouSTBoant, ibr the year 187a < 


which are made with the view of removing the defect ehuvu 
named, may render them less permanent m thrir action, and 
more liable to injury in the hands of a less skUfiil mechanic ihs3t 
the original maker, but however this may be^ the ordinary 
balance seems to be almost universally used m the merchant 
navy. This having been found to be the case, about four yean 
ago arrangements were made at the New Observatory for tte 
tnal of chronometers in three definite temperatures with the view 
of showing the amount of change m their rates duo to error of 
thermal adjustment, and mote than one thousand marine time- 
keepers have now been tested in 55°, 70“, and 8?° of Fahrenheit 
From a careful examination of the records of these tests theru 
appears to be a definite temperature peculiar to each chrono- 
meter m which the instrument goes faster than in any other tem- 
perature, and as the number of degrees above or below this 
temperature of maximum gaining rate increases the chronometer 
loses in a rapidly increasing ratio If we assume this law of 
variation to tic that the change of rate is directly as the square 
of the number of degrees from the maximum fining rate, the 
rates calculated on that assumption are found sensibly to agree 
with those obtained from obsei vation , therefore, if we have the- 
rate from observation for each of thice definite temperatures^ at 
given m my last two Reports, we can find, by computation, the 
correction for error of thermal adjustment due to any other tem- 
perature. In order to do this it is necessary to find — 

T . the temperatme m which the chronometer has ita 
maximum gaining rate, 

R . . the r.ile at the temperature T, and 

C . the factor, or constant number, which multiplied Iw 
the square of any given number of deg t cs from T 
shows the amount of loss for that numbe o f degrees. 

The following example shows the method of calihtlating C, 
T, and R fiom the observed rates m 55“, 70°, and 85" i— 
Chronometer^ No 727 




70 = - I 88 

«5 > - 3 *3 


C _ - 'O =. - 4-?8 

30^ 9C« 

T * 70 - 0-69 = 69 31 
R = 7^ _(T-.[7o)"' J' = 




= - 000509 

021 ^ _ o 
3054 


69 


— I 88 -(■ o ’69 X 


- I 04 ... tf 

+ I 25 . d' 

- 2 29 

+ O SI 


o 0035 - - 1878 


pyom the pitieding Examples 
Mean Daily Kale 

m 55“ m 70“ m 8s» C. T R. 

No 727 -292-188-313 000509 6931 -1-88 

Let N — any number of degrees from 1’, then the Rate at 
T ± N =- R+ C X NS 

Required the Rate of No. 727 at 40° 

Here N = 29 31 and N* = 859-08 

Therefore the Rate at 40“ - _ r88 + (-0-00509 x 859-08) 
= - 625 

The values of C and T remain the same for long periods ; as a 
rule, they do not sensibly change so long as the adjust -nents are 
not altered, and the instrument remains m good conduion j but 
R u more changeable, and should be redetermined on aU favour- 
able occasions. To find the change in R the rate must be first 
carefully found m some definite temperature Suppose, for ex. 
aippfo. that at some subsequent time the rate of No. 727 waa 
found to be — a-13, insteail of — 3 -13, m8s°, then the rate at 
T would be — o 8s instead of — l 88 ; but U might not be 00a- 
venient to obtain the rate m either of the temperatures in whid 
the rates are given m the test, and then it may be found as fol- 
lows.— Suppose the rate has been found to be — 1-55 in 81 5, then 
the rate must be computed for 81 -5, on the assumption that R 
has not changed, and the difference between the rate obserwd 
and the rate computed will be the correction to be applied to R. 

The computation is as follows i— 81 't — 69-3 or N *■ ifi 
and tri* =• 148‘84. 
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Ttoefwe, the rate at 81 5 » - 1^8 + (-0 00509 x 148*84 
•• —**64. 

Observed rate fa 81*5 = —1*55. Computed rate m 81 5 
« —2*64. The losing rate at T must therefore be diminished 
b7 I *09, making the newly found U = —0*79 instead of — 1 88 
For any chronometer which has been allowed to remam at the 
Observatory for a period of five weeks the certificate of test 
issued with the mstrument contains the necessary data for calcu- 
lating the correction due to imperfect thermal adjustment. 


TUE WHITWORTH SCHOLARSHIPS 

'T'HE following Memorandum on the Whitworth Scholarships, 
prepared by Sir Joseph Whitworth, has been approved by 
the Lords of the Committee of Council on Education, South 
Kensfagton — 

1. 'iTie experience of the iiast competitions for my scholar- 
ships has’ proved to me the necessity of establishing rules 
wmch shall maure that the holders of scholarships shall devote 
themselves to the studies and practice nteessaiy for mechanical 
engineering during the tenure of the scholarships 

2. To effect this I propose to the Lords of the Committee of 
Council on Education that as sikui as possible, te in the 
competition of 1875, every candidate for a scholarship should 
pro^ce a certificate that he has worked m a mtchanical engi- 
neer’s shop, or in the drawing office of a mechanical engineer’s 
shop, for two years consecutively In 1874 six months’ consecu- 
tive work only m the engmeei s shop will be required. The 
candidate must be under zi years of age 

3. The candidate for the scholarship wiU be examined m the 
appomted sciences , in smith s work, turning, filing, and tilting, 
pattern making and moulding, as already established, and the* 
tame marks will he aw-arded as at present 

4. In 1875 and the following years each holder of a scholar- 
ship appointed under these new rules will lie required to produce 
satisfactory evidence at the termination of every year that he* has 
made proper advances m the sciences and practice of mechanical 
engmeering by coming up for an exauimation simdar to that 
wmch Is prescribed for the competition both m theory and 
practice 

5. The scholarships may be held for three years, but may be 
withdrawn at the end of each year If the scholar has not made 
satisfactory progress. 

6. The number of scbolorships in the competition of 1874 
will be reduced from ten to six Each scholarship will be of a 
fixed annual value of 100/ , together with an additional annual 
sum determmed by the results of the progress made m the pre- 
ceding year 

7. At the end of each year’s tenure of the scholarship, the 
scholars appointed under tiiese new rules will, as bcfoie stated, 
be examined fa theory and m practice in the same manner as in 
the competition for the schokrships On the results of this 
examination the following payments, in addition to the icxjf. be- 
fore mentioned, will be made among each year's set or batch of 
scholars .—To the scholar who does best in the examination, 
too/, j to the second, 60/. ; to the third, 50/ , to the fourth, 
40/. ; to the fifth, 30/. ; and to the sixth, 20/. ; provided tliai 
each scholar has made such a progress as is satisfactory to the 
Department of Science and Art, which will determine if the sum 
named, or any other sum, shall be awarded 

8. At the expiration of the three years’ tenure of the scholar, 
ships under these new regulations a further sum of 300/. will be 
awarded m sums of 200/. and 100/. to the two scholars of each 
year’s set or batch who have done best during thetr tenure of 
scholarship. 

In this way it will be possible for the best of the scholars at 
the end of hts period of tenure of the scholarship to have ob- 
tafaed 800/., uid the others in proportion. 

9. The prices under paragraph 7 will be awarded according to 
the total number of marks obtains by the students in practice 
and theory m the examination at the end of the year. The 
prises under paragraph 8 will be awarded by adding tc^ether the 
marks obtains by the students at the aid of each of the three 
yean. 


SCIENTIFIC SERIALS ' 

The current number of the ZoologUi commences with a notice 
yn the editor, of Mr. Lloyd’s “Official Handbook to the 
Qiyytnl Palace A^uatinm,’' In an fntetesbog historical sketch 


of the growth of aquaria, he divides Its development during 
the last forty years into three eras, the earliest being the in- 
structive, the second the poetic and fashionable, and the pie- 
lenl the commercial The early development of the aquanum 
IS then entered into, the work done hy Bowerbauk, Dau- 
heny, and Waruigton betng' fully desenbed. This is followed 
by a review of Mr T. J Moggndge’s work on Harvest- 
idea that these insects do accumulate seeds m store houses for 
svinter consumption is correct, contrary to the assertions of 
Kirby, Latreille, and other iugh-AUthortties. What is very pecu- 
b.tr IS that these seeds scarcely ever show any tendency to ger- 
ing Ants and Trapdoor .Spiders, in which the author, from a 
careful and painstaking senes of excellent observations on the 
habits of ants, which are described 'fa detail, shows that the old 
inmate, though under apparently very favourable circumstances 
I —Mr Cormsh notes the occurrence of the following fish at 
I’cnsance* — The Black Fish the Sole* 

nette (MonochtrUi . linguatitlus), the Braize {Pa^rus vulgaris), 
Bloch’s Gurnard ( Trigla^blpt Aifl, airil the Torpetfa ( Aafn tmgtdo') 
Mr F. H. Balkwill, itv reply to a critical note which appeared 
III tins journal (NatiHiS, July 24, pj 252) on a paper by him 
in the foologtft for July-last, objects to his remarks being tnrown 
into the genera! form , the fact that the forms and .arrangements 
III teeth in vwtebrates is practically infinite, being assumeil by 
him But that such is very fai from being the use wiU be 
agieeil to by all zoologists , the types and .arrangemciiN of teeth 
III mg extremely few m comparison to wlut they might be Ihe 
iigumcut does not require, as Mi Balkwill thinks, ttie proof of 
the statement that the teeth of the womlxit, dog, \c , should 
be of low type and simple development, which tlicy are not; 
nnd he may be assured that ill “genuine Darwini'ts” are of 
opinion that when two not distant types of animal life are m a 
liosition to occiqiy new anil separate regions, the fael that their 
IocmI can only be obtaiiieii from two soure-es, namely, animal and 
vegetable tissues, invariably leads to their divergence ui two 
directions only, that is, towards a carnivorous and a herbivorous 
eonformation Therefore the iion-placcntal tyjie, on occupying 
Australasia, as well .as the phacentalia in the rest of the world, 
haze differentiated into flesh-eaters and vegetable-eaters, each 
having developed, by natiiriil selection, organs suitable for pro* 
eiinng their accustomed diet. It is not therefore to be wondered 
at that these organs should present many pomts of similarity m 
ihe two main divisions of the Mammalia 


Baron von Mai tzan gives in the second number of the ZeU - 
uhn/tjut AMwii/iig/r for 1873, .in account of his travels m 
Arabia, and points out the various causes which have ojiposed 
the advance of out knowledge of its interior Amongst thesp 
religion has acted a.s the most powerful obstacle, the exclusiv*. 
ncss of the Islam failli having, m fact, so effectually closetl the 
country to modern research, that there arc still many spots of 
which nothing is known beyond what 1‘loleniy was able 
to tell us;. Baron von Maltzan seki led the most southerii 
extremity of the peninsula, which is as yet a talmla rasa 
on our maps, for the scene of his explorations. lie 
(lr.aws attention to the artistic skill exhibited by these 
people m statuary and carving, btlore they fell under die rule of 
their Mahomedon conquerors from Central Arabia, when oU their 
earlier^ civilisation was rudely checked and their language super- 
seded, while they were then also first driven to adopt a monadic 
mode of life. In spite, however, of amalgamation with central 
Arabian elements, the population of South Arabia still ailnutsof 
division mtotwo distinct peoples, the Sab.ier and the Himyantes, 
the former of whom have light yellow skms, while the latter, 
whose name he derives from llamr, red, are so dark-skmned as 
to lie genially classed amongst the black races Baron Maltzan 
observed a curious physical character m the family of the Him- 
yante rulers of the Fiidli, or Ormam-State, many of whom, both 
males and females, had six fingers and six toes on both hands and 
feet. ’This pecuhantyis looked upon by the people at large as a 
sjiedal mark of blue blood, and prized accordingly by the pos* 
sesson. It would seem that the practice of forming consM- 
guineous marriages, which prevails in the Fodh, m m other 
rnitng houses, may of itself explain, as a mere ease of hereditaiy 
recotrenee, the appearance of this physiological character in nu* 
metous and remote members of the family The author concludes 
hia paper with an appeal to men of .Saence to turn thetr attonuon 
to a region whicii is at once so little known and so nch m materials 
of intm«t for physiologists, ethnologists, and geographers.— 
Herr von Msirtehs, fa a critique on Prof. Stobel'i paper on tte 
— ' of Unia shells in the pde-dwelluigs of Upper Itsiy 
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and in the Pomderos Pata^ioiu, draw* attention to the di- 
versity of opinion to which the occurrence of this bivalve has 
given *ise. Dr. Bom deducing from U the theory that the 
EmiUtin Tetremare arc the sites of human habitations on artifi- 
cially constructed water basins, whilst Ur Coppi regaids tbem 
as the remains of sacnficial or other slaughter places. Dr von 
Martens has ascertained by personal observation that the Para- 
d«ros of Patagonia resemble in very many resMcts the Danish 
Kjokkenmodolngs. It is worthy of note in i^rence to this sub- 
ject that shells of the Adriatic form (Aporrhau pts peluam and 
Venus venviosa) occur in the Moravian pile-dwelhngs near 
Olmutz, while Mediterranean shells (Cvprtca pvram and htrtda\ 
^ye bran found on the Dordogne These facts, which afford 
incontrovertible evidence of the extension of commerce in pre- 
historic ages, are corroborated by the appearance of Red if 
not Indian Ocean foims of shells, a* Efiurna spitata m a Manera 
®t Reggio, and of Cypr<ra panthenna, in the Allcmannic turnuh 
of Wurtemberg It has been suggested by pr K Fnedet that 
the l/uiff tUtosum L., and the Alasmoionta comptessa, which 
are so abundoni in Itahan lACiUtrinc deposits, may be 
connected with the pr^ence of dmnestic swine, as these 
bivalves constitute in the present' day a ^ery important element 
in the food of these animals m the poorer districts of the Oder 
and the Brandenburg Mf|(]c — In conclusion we would draw at- 
tention to a curious paper read by llerr von Meyer liefore the 
Anthropological Society of Berlin on the origin ol “ Right and 
Left," and the causes which have led mankind to give the prefer- 
ence to one over the other, m using the hands and feet The 
superior estimation of right over left is shown alike m the most 
ancient forms of Egyptian sculpture, in Jewish ordinances, in 
Hellenic poetry, and in language generally, whether of Turan.an, 
Seythic, or Aryan origin In these tongues the right hand is 
synonymous with what is good, straight, and right, while the 
left 18 identical with what is awkward, evil and abnurmaL The 
author attempted to explain the universally diffused preference 
for the right hand on the ground of insiinctive religious venera- 
tion in pnmieval man, who laiscd the right hand in adoration os 
he traced the course of the suu from Us rising to its setting, 
while Prof, Virchow was inclined to refer it to a primary phyu- 
cal principle of the human organisation The subject gave rise 
to an animated discussion in the .Society, and led to the consi- 
deration of several questions of inltrest to the student of 
ethnology. 

SUzun^sbtruhie Jtr nalunvusensc/m/tlu AtU (jtsdlschajt Ists 
tn Dresden, Oct. — Dec 1872 — The principal paper in this 
number is one by M. Ackermann, giving a comprehensive 
account of recent deep-sea researches —Dr. Iloffmann furnishes 
acruique of 7 oUner’s work on comets, and among the shorter 
notices will be found information on Phylloxera, the physical 
features, climate, and products of Venezuela, silkworm-cultiva- 
tion, the lioological Garden at Dresden, and other topics — The 
succeeding number (Jan — Mar i873> consists, in great part, 
of ioological lists — M Rostock enumerating the Ncuroptera of 
Saxony, and Dr Kohler the Gasteropoda and Conchifera of 
Schneeberg — In the botanical section, M Wilhelmi gives a list 
of plants found on the Murray river in Australia — M von 
Kiescnwelter communicates a paper on the history of zoology 
to the time of Lmn.eus, being chiefly an abstract of Carus’s 
work on the subject in a voluminous “ History of the bucnce 
la Germany,” now in course of publication 
The Amencan Journal of Scunce and Arts, Sept 1873.-10 
a fifth paper on some results of the earth’s contraction (torn 
cooling, Prof Dana treats of the formation of continental pla- 
tMux and oceamc depressions, thus concluding the reconsideration 
of the views he brought out m 1847 Besides the admission of 
^ solid nucleus and the present partial union of the crust to the 
nucleus, these views have been modified in some points con- 
nected with mountain-making and metamorphism, m accordance 
with ideas develoj^ by Le Conte and Mallet, and the results of 
personal study. The author gives a valuable summary of bU 
progress.— Prof. O Rood has a paper on the residual or secon- 
dary spectra which Brewster studied, and which are obtained 
when wlute hgfat is passed through two pnsms of different sub- 
stances, so arranged as to compensate each other for colour. 
The Professor has obtained alar^ dispersion in such spectra by 
using OS one of the constituents the spectrum furnished by oil 
of otssia, bisulphide of carbon, or flint glass, the other being the 
normal spectrum from a diffraction grating borne curious ex- 
petimcnts with these are described. — A paper on the explorations 
lagt year, by the Snake River Pivuion of the U S, Geological 


Survey of the Territories, is furnished by Prot Bradley j aal 
another geological paper, by Mr. Waahburn, treats of the Bos- 
phorus region. There are also notes on the Corundum of North 
Carolins, Georgia, and Montana ; on mmetals found at the 
Tidley Foster Iron Mines, New York ; on an apparatus for 
rapid nitrations , and ,on the discovery of a new doable star B 
DelphinL 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Sept i — M. Bertrand in the chair. 
— The following papers were read —On the Aurora Borealis, 
by M Faye The author’s paper related to Donati’s late 
memoir on the same subject, m which he suggests that the pas- 
sage of electro-magnetic currents from the sun to the planets is 
the cause of this phenomenon M Faye, on the other hand, 
deprecated the introduction of such a theory, and suggested that 
the effect of gravity as an agent m producing these effects may at 
least be probable lie suggested that motions such as are Obs 
served m the tails of comets might occur in the upper regions 
of our atmosphere, t e that excessively attenuated air might be 
constantly rushing from the side of the eartli turned towards the 
I sun to that turned from it, and that this motion might cause in- 
candescence of the air, visible at the poles as aurorie — On the 
Carpellary Theory as regards \.\\t Amygdalacw, by M. A. Trdcul. 
— Gnomomc projection, &c , of a portion of the Sahara, by M. 
A Pomel — Study of the metallic veins of Cornwall ; 
structure of the rich veins, and their relation to the 
siratigraphical arrangement of the country, by M. Molssenet. 
—On the Siemens coil, by M. A Pellenn —Observations of 
Planet 133 and of Borrelly’s comet, by M Stephan —On the 
changes ot form of Comet IV , 1873, and on its spectrum, by 
MM G Rayet and Andre The comet has developed a tail 
and become brighter , it has no nucleus Its spectrum at first 
consisted of three bands, one between D and E, another 
very close to b, and a thud beyond F. After the tail 
had developed the same bands appeared, but they were larger 
and brighter and accompanied by a faint continuous spectrum, — 
On the form of the M-artial seas as conijiarcd with the terrestrial 
oceans, by M btan Meunier The author considers that the 
long narrow straits on Mars are an additional prviof of its greater 
age as compared with the earth Taking the soundings of the 
Atlantic, he observed that if us level were reduced 4,000 metres 
(by absorption), it would then present a similar aspect to the 
Martial seas 
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SCIENTIFIC WORTHIES 
I.— Faradav 

Michael Faraday, born Sepumber 11, 1791. 

August *5, 1867. 

W ITH this number of Nature we present to our 
subscribers the first of what we hope will be a long 
senes of Portraits of Eminent Men of Science. 

This first portrait is one of Faraday, engraved on steel, 
by Jeens, from a photograph by Watkins. Those who 
had the happiness of knowing Faraday best will best ap- 
preciate the artist’s skill— he has indeed.surpassed himself, 
for the engraving is more life-like than the photograph. We 
could ill spare such a memorial of such a man, one in 
which all the beautiful simplicity of his life beams upon 
us. There is no posturing here ' 

There is no need that we should accompany the por- 
trait with a memoir of Faraday. Bence Jones, Tyndall, 
and Gladstone have already lovingly told the story of the 
grand and simple life which has shed and will long con- 
tinue to shed such lustre on English Science, and their 
books have earned the story home to millions ; nor is 
there any need that we should state why we have chosen 
to commence our senes with Faraday ; everybody will 
acknowledge the justice of our choice. 

But there is great need iust now that some of the 
lessons to be learnt from Faraday’s life should be insisted 
upon, and we regard it as a fortunate circumstance that 
we have thus the opportunity of insisting upon them 
while our Scientific Congress is in session, and before the 
echoes of the Address of the President of the British 
Association for the Advancement of Science have died 
away. 

In the first place, then, we regard Faraday at once as 
the most useful and the most noble type of a scientific 
man. The nation is bigger and stronger in that Faraday 
has lived, and the nation would be bigger and stronger 
still were there more Faradays among us now. Prof. 
Williamson, in his admirable address, acknowledges that 
the present time is “ momentous.” In truth the question 
of the present condition of Science and the ways of im- 
proving it, IS occupying men’s minds more than it has 
ever done before ; and it is now conceded on all sides 
that this IS a national question, and not only so, but one 
of fundamental importance. Now what is the present 
condition of English Science? It is simply this, that 
while the numbers of our professors and their emoluments 
are increasing, while the number of students is increasing, 
while practical instruction is being introduced and text- 
books multiplied, while the number and calibre of popu- 
lar lecturers and popular writers in Science is increasing, 
original research, the fountain-head of a nation’s wealth, 
is decreasing. 

Now a scientific man is useful as such to a nation ac- 
cording to the amount of new knowledge with which be 
endows that nation. This is the test whtch,the nation, as 
a whole, applies, and Faraday’s national reputation rests 
on it. Let the nation know then that the real difficulty 
ft present is this ; we want more Faradays { in other words 
mbremen .working at new knowledge. 

So. S03— Voi. vw. 


It is refreshing to see this want so clearly stated in the 
Presidential Address : 

“ The first thing wanted for the work of advancing 
science is a supply of well-qualified workers The second 
thing is to place and keep them under the conditions 
most favourable to their efficient activity. The most 
suitable men must be found while still young, and trained 
to the work. Now I know only one really effectual way 
of finding the youths who are best endowed by nature for 
the purpose ; and that is to systematise and develop the 
natural conditions which accidentally concur in particular 
cases, and enable yoqths to rise from the crowd. 

“ Investigators, once found, ought to be placed in the 
circumstances most favourable to their efficient activity. 

“ liie first and most fundamental, conditiofi for this is, 
that their desire for the acquisition of knowledge be kept 
alive and fostered. They must not merely retain the hold 
which they have acquired on the general body of their 
science ; they ought to strengthen and extend that hold, 
by acquiring a more complete and accurate knowledge 
of Its doctrines and methods ; in a word, they ought to 
be more thorough students than during their state of pre- 
liminary training. 

“ They must be able to live by their work, without di- 
verting any of their energies to other pursuits ; and they 
must ImI security against want, m the event of illness or 
in their old age. 

“They must be supplied with intelligent and trained 
assistants to aid in the conduct of their researches, and 
whatever buildings, apparatus, and materials may be re- 
quired for conducting those researches effectively 

“ The desired system must therefore provide arrange- 
ments favourable to the maintenance and development of 
the true student-spirit in investigators, while providing 
them with permanent means of subsistence, sufficient to 
enable them to feel secure and tranquil m working at 
science alone, yet not sufficient to neutralise their motives 
for exertion ; and at the same time it must give them all 
external aids, in proportion to their wants and powers of 
making good use of them.” 

Whether the scheme proposed by Dr. Williamson to 
bring such a state of things about will have the full success 
he anticipates is a matter of second-rate importance ; what 
IS of importance is, that the need of some scheme is now 
fully recognised. 

So far the remarks we have made have been suggested 
by Faraday’s usefulness. It is to be hoped that the 
nobleness of his simple, undramatic life, will live as long 
in men’s memories as the discoveries which have immor- 
talised his name. Here was no hunger after popular 
applause, no jealousy of other men’s work, no swerving 
from thehvell-loved, self-imposed task of “ working, finish- 
ing, publishing,” 

“ The simplicity of his heart, his candour, his ardent 
love of the truth, his fellow-interest m all the successes, 
and ingenuous admiration of all the discoveries of others, 
his natural modesty in regard to what he himself dis- 
covered, his noble soul — independent and bold— all these 
combined, gave an incomparable charm to the features of 
the illustrious physicist.” 

Such was his portrait as sketched by Dumas, a man 
cast in the same mould. All will recognise its truth. Can 
men of science find a nobler exemplar on which to fashion 
their own life ? Nay, if it were more widely followed than 
It U, should we not bear less of men falUng away from the 
« brilliant promise" of their youth, tempted by “fees," Or 
the « apid^tions of Science,” or the advantages attendant 
upon ^ popular exposition of other men’s work ? Should 
' X 
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we not hear a little less |frequently than we do that re* 
search is a sham, and that all attempts to aid it savour of 
jobbery? 

Lastly we may consider Faraday's place m the general 
history of Science j this is far from easy Our minds are 
still too much occupied with the memory of the outward 
fotm smd expression of his scientific work to be able to 
compare him anght with the other great men among 
wjbom we shall have to place him. 

tevery great man of the first rank is unique Each has 
his own <5fice and his own place in the historic procession I 
of the sages. That office did not exist even in the iniagi 
nation, till he came to fill it, and none can succeed to his 
place when he has passed away. Others may gain dis- 
tinction by adapting the exposition of science to the vary- 
ing language of each generation of students, but their true 
function is not so much didactic as peedagogic— not to 
teach the use of phrases which enable us topeisuadc our- 
selves that we understand a science, but to bring the 
student mto living contact with the two mam sources of 
mental growth, the fathers of the sciences, for whose per- 
sonal influence over the openmg mind there 1$ no substi- 
tute, and the material things to which their labours first 
gave a meaning. 

Faraday is, and must always remain, the father of that 
enlarged science of electro-magnetism which takes m at 
one view, all the phenomena which former inquirers had 
studied separately, besides those which Faraday himself 
discovered by following the guidance of those convic- 
tions, which he had already obtained, of the unity of the 
whole Kience. 

before him came the discovery of most of the funda- 
mental phenomena, the electric and magnetic attractions 
and repulsions, the electric current and its effects Then 
came Cavendish, Coulomb, and Poisson, who by 
following the path pointed out by Newton, and 
miking the forces which act between bodies the pnn- 
cipal object of their study, founded the mathema- 
tical thrones of electric and magnetic forces. Then 
tirsted discovered the cardinal fact of electro-mag- 
netic force, and Ampdre investigated the mathematical 
laws of the mechanical action between electric currents. 

Thus the field of electro-magnetic Science was already 
very large when Faraday first entered upon his public 
career. It was so large that to take m at one view all its 
depsurtments required a stretch of thought for which a 
special preparation was necessary. Accordingly, we find 
Faraday endeavouring in the firs t place to obtain, from each 
of the known sources of electric action, all the pheno- 
mena which any one of them was able to exhibit Having 
thus established the unity of nature of all electric mani- 
festations, his next aim was to form a conception of elec- 
trificadon, or electric action, which would embrace them 
alL For this purpose it was necessary that he should 
begin by getting rid of those parasitical ideas, which are 
so apt to cling to every scientific term, and to invest it 
with a luxuriaht cri^ of connotative meanings flourishing 
at the eiqiense of the meaning which the word was in- 
tended to denote. He therefore endeavoured to stnp all 
such tetmaods “electric fluid," “ current,” and “attrac- 
tion" of every mesmiag except that which is warranted by 
the pjicaomena themselves, and to invent new terms, such 
u “ electrafysu,” “ eleotrode,* “ dielectric,” which suggest 


no other meaning than that asdgned to them by their 
definitions. 

He thus undertook no less a task than the investigation 
of the facts, the ideas, and the scientific terms of electro- 
magnetism, and the result was the remodelling of the whole 
according to an entirely new method. 

That old and popular phrase, “ electric fluid,” which is 
now, we trust, banished for ever into the region of news- 
paper paragraphs, had done what it could to keep men's 
nunds fixed upon those particular parts of bodies when 
the “fluid” was supposed to exist, 

Faraday, on the other hand, by inventing the word 
“ dielectric,” lias encouraged us to examine all that is 
going on in the air or other medium between the electri- 
fied bodies. 

It IS needless to multiply instances of this kind. The 
tciins, field of force, lines of force, induction, &c., are suf- 
ficient to iccall them They alLillustratc }be general 
principles of the growth of science, in the particular form 
of which Faraday is the exponent. 

Wc have, first, the careful observation of selected phe- 
nomena, then tlic examination of the received ideas, and 
the formation, when necessary, of new ideas , and, lastly, 
the invention of scientific terms adapted for the discus- 
sion of the phenomena in tlic light of the new ideas. 

The high place which we assign lo Faiaday in electro- 
magnetic science may appear to some inconsistent with 
the f.ict that electiomagnetic science is an exact science, 
and that m some of its blanches it had alieady assumed 
a mathematical form befoie the lime of Faraday, wheiea; 
Faraday was not a professed mathematician, and in his 
writings we find none of those integralioiib of differential 
equations which are supposed to be of the very essence of an 
exact science Open Poisson and Ampere, who went before 
him, or Weber and Neumann, who came after him, and 
you will hnd then pages full of symbols, not one of which 
Faraday would have understood. It is admitted that 
Faiaday made some great discoveries, but if we put these 
aside, how can we rank his scientific method so high 
without disparaging the mathematics of these eminent 
men? 

It IS true that no one can essentially cultivate any 
exact science without understanding the mathematics of^ 
that science. But we are not to suppose that the calcu- 
lations and equations which mathematicians find so use- 
ful constitute the whole of mathematics The calculus is 
but a part of mathematics. 

The geometry of position is an example of a mathe- 
matical science established without the aid of a single 
calculation. Now Faraday’s lines of force occupy the 
same position in electromagnetic sacnce that pencils of 
lines do in the geometry of position. They furnish a 
method of building up an exact mental image of the thing 
wc ore leasoniiig e^out. The way in which Faraday 
made use of his idea of lines of force in co-orduxating the 
phenomena of magneto-electric induction* shows him to 
have been in reality a mathematician of a very high order 
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-none from whom the mathematietMis of the future may 
derive valuable and fertde methods. 

For the advance of the exact sciences depends upon 
the discovery and development of appropriate and exact 
ideas, by means of which we may form a mental re- 
presentation of the facts, sufficiently general, on the one 
hand, to stand for any particular case, and sufficiently 
exact, on the other, to warrant the deductions we may 
draw from them by the application of mathcm-itK,.-!! 
leasoning 

From the straight line of Euclid to the lines of foite of 
Faraday this has been the character of the ideas by 
which science has been advanced, and by the fiec use 
of dynamical as well as geometrical ideas we may hope for 
a fuither advance. The use of mathematical cakula 
tions IS to compare the results of the application of 
these ideas with our measurements of the quantities con- 
cerned in our experiments Electrical science is now in the 
stage in which such measurements and calculations arc 
of the greatest importance 

We arc probably ignorant even of the name of the 
scienie which will be developed out of the m.itenals we 
are now collecting, when the great philosopher next after 
Faiaday makes his appearance 


LETTERS TO THE EDITOR 

\Iht Editor does not hold htmstlj responsMt far opinions exprtsstd 
by hu eorrespondents. No notus is taken of anonymous 
eommunuations. ] 

Tyndall and Tait 
I HAVE hitherto refrained from intruding upon your space with 
reference to this deplorable Forbes’ controversy, but now that the 
occasion has come when a brief deliverance on my part seem» 
called fur, I trust to your courtesy, if not to your justice, lo allow 

In the first place I would ask permission to inform such of 
your readers as may feel an mterest m the subject, that if they 
wish to form a correct opinion of the tone and logic of my re- 
joinder to Principal I'orbes and his biographers, they will consiill 
the rejoinder itself, as published by Longmans, and not the ex- 
tracts and inferences of Professor Tail 

They will thus learn, among other things, that what Professor 
Tait calls “plausible is simply unanswerable. 

With regard to the taking up of the various points m Principal 
Forbes’s reply, item by item, that may be done some day should 
I deem it a worthy occupation. In my rejoinder I converged a 
tention on the two points which Principal Forbes himself tons, 
-dered the really serious ones, and having broken the neck of the 
jugumeiU ra both these cases I cared little about prolonging the 
controversy. Nevertheless if circumstances show ' ' ' 
sary it may be prolonged. 

Professor Tail mvartably writes on the hypothesis that what 
. is not contradicted cannot be contradicted, and must therefore 
be accepted as true— a natural. If not inevitable, assumption on 
his part. For example, Forbes’s argument tegardmg the cre- 
vasses of Rendu was left unanswered by me, hence the conclu- 
sion that It WM nnanswerabU, That ugument, however, is now 
In shreds, as it might have been, had I so willed, any tune during 
the last doaen years. Agam, Principal Fprbes makes 

■ tion tigardtng his tutelage of Agassiz j the Issertiun ts 1 
‘ tradicted ; it must therefore be accepted as true, and I am unjust 
' because I do not so accept it. Thirteen years ago, however, 1 was 

■ in possession of a diametrically opposite assertion from M 
Agassiz. Quite as distinctly, though ‘ 

' writes thus wlthir - ■■ 


'Writes thus wltldn the p 
visit me upon the I ' 
'tUBgtlwtl l^ch 


“When I 


* he 1^ he posittvely decU^ to exptess any opinion coaosrmim 
gUcier phenomena, under the plea that he only came to gmu^ 

• sue cvnoeity, and had no intentima of following up the swject. 


regarding the former extenrion of glaciers.* When he showed hil 
hand I did not enter into a protracted discussion, but simply 
made a atatemeni of facts and let the matter rest .... 
When I look,’’ adds M. Agassiz, “ on the whole transaction it 
seems incredible There is in it no vestige either of the gentle- 
man or the honest investigator ” 

With statements of this character confronting the assertions 
of Principal Forbes, the proper course for me was to ignore as- 
sertions on both sides, and to confine myself to demonstrable 
facts. This I accordingly did 

With regard to Mr. Tait’s criticism of my “ popular " writings 
it has, of course, nothing to do with his defence of F'orbes, but is 
the product of mere ignoble spite lie asks me to reply to turn not 
according to the letter, but according lo the spirit of hii attack. 
If I might use the expression 1 would say, “ God forbid I ” for 
how could I do ISO without lowering myself to some extent 
to hu level The antecedents of Mr Tait with reference 
to me are pretty well known. When I sought to raue 
from the dust a meritorious man whose name is now i house- 
hold word in science, who has been elected by acclamation 
a member of the French Acideiny, and who has received the 
crowning honour of the Royal Society — when I sought to place 
Dr Mayer m the position which he now holds, and from which 
no detraction can remove him, it was Mr Tait who, in Good 
ll'urds, chargeil me with misleading the public , who followed 
up hu attack- m the “Philosophical Magazine," and who when 
publicly hoisted by his own petard, retired to void his venom 
against me in the anonymous pages of the “North British Re- 
view.” It IS this man whose blunders and whose injustice have 
been so often reduced to nakedness, without ever once showing 
that he possessed the manliood to acknowledge a committed 
wrong, who now puts himself forward as the corrector of my 
errors and the definer of my scientific position That position 
IS happily not dependent upon him, and bis opinion regarding it, 
IS to me, as it will be to most others, a trifle light as air. But 
graver considerations than mere personal ones here arise. 
Might I venture, Mr Editor, to express a doubt as to the 
wiMom of permitting discussions of thu kind to appear m your 
invaluable journal Having opened your columns to attack you 
arc, of course, in duty bound to open them to reply, but if I 
might venture a suggestion, you would wisely use your un- 
doubted editorial rights, andconsult the interests of seience, by 
puumg a stop to proceedings which dishonour it. An illustrious 
person writes to me thus — “ I have just read Professor Tut’t 
letters in Naiure, and feel a recurrence of that pam which 
similar communications once uilhcted on myself— pain felt, not 
on my own account, for 1 knew that the attacks would no more 
sully me in the oiiimon of those whom 1 loved and respected, 
than they did m my own opinion , but pam for the wounded 
honour of science and the outraged dignity of scientific contro- 
versy ” John Tvndall 

Alhenacutn Club, Sept, i6 


[We deeply sympathise with Professor Tyndall's remarks on 
the injury done to scientific controversy by the introduction 
into It of personalities, and we should have made hu own letter 
square with his canon if his reference to our duty in this matter, 
and bis insinuation of injustice did not take the matter out of 
our hands Prof. Tyndall forgets (i) that Prof I'ait’s letter u 
an answer to a pamphlet by Dr Tyndall, and that space was 
asked for it as such ; and not an attack in the sense 
in which Prof Tyndall uses the word , (2), tlut if the Editor 
were to assume the power and responsibility that Prof 
Tyndall suggests. Nature might easily nil from the position of 
absolute justice and impartiality in all scientific matteni which it 
now occupies and become the msre mouthpiece of a clique. 

What the Editor can do and has endeavoured to do in this 
case, IS to guard the reputationi of men of Science against the 
atucks of men of straw, and to sec that no personalities are 
used; and It is under strong protest that he allows to pw in 
Prof. Tyndall’s letter, for the reasons alrc.ady stated,* p. sonaliUes, 

the eqiuvalents of which, the Editor, m the exer.,is. of his ‘ un- 
doubted editortal rights,” struck out of Prof Toi ’s commumca- 
tion.— £ d. Nature.] 



TS 

Agassiz, 



400 


NATURE 


i», i»73 



Fig X — Ophioglfpita buUata» W> Thornton— *ix Umet iho natural luc 


depth of 3,200 fathom*; and as these crustaceans are 
among our most interesting acquisitions during the voyage 
between Bermudas and the A 9 ores, I will abstract a brief 
description of them from his notes. 

The two crustaceans for whose reception Dr. von 
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Fio. I.— n«twUum alabMtnim, H. N. W 


Willemocs-Suhm proposes to establish the genus Gnatkth- 
pkansM present characters which have hitherto been 
found partly in Schizopods and partly in Phyllopods, but 
not combined in the same animal. They are, however, 
essentially Schizopods, and have much m common with 



Fig a 


Fia 3 -CcntotrodiuaolHlis, H. IT. If. 


Lpphogasttr, a genus described in great detail by the late 
Prof. San. It is tnroposed to refer Gmthophatma to the 
fa^y Lophogastridae, which must be somewhat modified 
and eimandeafor its reception. 

In Gnathophansia the dorsal shield covers the thoradfi 
segments of the body, but it is unconnected with the last 


five of these. The shield is prolonged anteriorly Into s 
spiny rostrum. The stalked eyes arc fairly developed in 
the ordinary position. There is an auxiUa^ eye on daiA 
of the maxillae of the second pair. 

The two species of the genus are thus disthagnidted.: 
G.gigas, n. sp. (Ftgs. 4 and 5 ). Scale of the Ooter u>. 
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tentia wiQi fiv« tMth ; dorsal shield with the outer angles with qm .tooth. A long central spine on the posterior 
of Its posterior border produced into spines ; no posterior border of the dorsal shield, but no lateral spines ; length, 
spine m the middle line ; length 142 mm. 01 this species 60 mip. A single specimen at the present station like, 
one specimen was taken from a depth of z,2oo fathoms, I wise from a bottom of Globigenna ooze, 
with a bottom of Globigenna ooie, at Station 69, 400 miles 1 On comparing the figures of these two species ami of 
to the west of the Azores. their anatomical details with that of LopliOi>astLy given by 

G. Moea, n. sp. (Fig. 6) Scale of the outer antenna | Sars, one is struck by their great general similarity ; but 



there are characters presented by the new genus, particu- 
larly in coimection with the dorsal shield, which not only 
separate it from Lophogaster, but enlarge oui 
a uie whole Schizopod group. In both specie: 
d IS set^tured by ndges traversing; it in dineren 


shitid and its mode of attachment Gnathophansta has the 
greateiNt resemblance to Apus .unong .iH crustaceims, but 
It differs fimm it widely in all other respects. A< baUa is 
the only Schiiopod in which the carapace is not con- 
nected the posterior thoracic segments, but in tlmt 
genus the form of the caiapace is totaUy different, and t|ic 
ge^^a hn otherwise in no way nairly related. 

ndtb^ the antennae, nor the scales, not the parts of 
the inouth present any marked differences from those of 
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LophogmUfy with the exception of the second maxillse. 
These, with nearly the same form as in the Norwegian 
^us, bear a pair of accessory eyes. Such eyes are well 
known at the base of the thoracic and even of the ab* 
domthal limbs in the Euphansid®, a family with which 
the Lophogastrid® have otherwise nothing m common, 
tot hitherto they have not been met with m any other 
animal or in any of the manducatory organs. 

Of the eight pairs of legs seven are ambulatory, only 
the first pair is, as in Lophogaster, transformed into 
maxillipeds. The gills are arborescent and attached to 
the bases of the legs. The abdomen and its appendages 
scarcely differ from those of Lophogaster. We find here 
also that the last segment is apparently divided into two. 
This would indicate an approach to such forms as Nebaha, 
which has nine abdomin^ segments, or at all events a 
tendency to a multiplication of segments which if really 
existing would scarcely allow the association of the genus 
with the true Schizopods 

The weather was remarkably fine. During the day the 
island of Flores was visible like a cloud on the horizon, 
about 50 miles to the northward In the afternoon we ob- 
tained a series of temperature soundings at intervals of 
too fathoms down to 1,000, and in the evening proceeded 
under steam towards Fayal. 

On the following day, the 1st of July, we sounded in 
1,350 fathoms, about 20 miles west of Fayal, apparently 
in a depression which separates the western group of the 
Agores, Flores and Corvo from the central group Fayal, 
Pico, San Jorge, Terceira, and Gracioza, and during the 
afternoon we gradually approached the fine island of 
Fayal, and enjoyed the development of its bold outlines 
and nch and varied colouring. In the evening we passed 
into the narrow channel between Fayal and Pico, and 
anchored in the roadsteads of Hortes. We found to our 
mat disappointment that small-pox was prevalent in 
Fayal, and as Captain Narcs considered it imprudent to 
give general leave, one or two of us only landed to pick 
up what general impression we might of the appearance 
of the place, and on the following morning we proceed^ 
towards San Miguel, first taking a few hauls of the 
dredge in shallow water between Fayal and Pico, where we 
found a rather scanty fauna, resembling in character that 
of southern Europe, on a bottom of dark volcanic sand. 

On Friday, July 4, we sounded in 750 fathoms on a 
rocky bottom. The ship water-bottle was sent down and 
brought up a sample of the bottom water In the after- 
noon we shortened and_ furled sails, and proceeded under 
steam towards San Miguel, and in the evening stopped 
abreast of Ponta Delgad^ the capital of the island, 
where we lay-to for the night, secured to a buoy. Next 
morning, as we_ found, greatly to our satisfaction, that the 
town was considered free from any epidemic of sm^> 
poi^ we steamed in to the anchorage, and cast anchor in 

We remained at San Miguel until Wednesday the 9th. 
We were well aware that the time at our disposal was 
quite insufficient to enable us to do anything of 
importance to add to the knowledge of the natural 
iustoiy of the island already so well worked out, 
and as we had had a long sea-cruise, we were in 
no way disinclined for a few days of complete relaxation. 
We accordingly combined into a large party, totally un- 
scientific in its object, and by the aid of mules and donkeys 
made a most enjoyable raid among the caldeiras and 
volcanic ranges of the east end of the island. The 
random impressions collected during these hora subseeivee 

perhaps be chronicled elsewhere. 

Our first haul after leaving Ponta Ddgada, was in 1,000 
fathoms, mid-way between the islands of San Miguel and 
SantitMaria, and about fifteen miles north-west of the • 
Formi^ts. The bottom was Globigenna ooze. The 
principal feature in this dredging was the unusual abun- I 
dance of stony coriiis of the deep-sea group. 


Two living specimens of a large species of Flabellum 
were sifted out, the same as the one which we had 
dredged previously at station 73, to the west of Fayal. 
The corallum is wedge-shaped, the calicle risii^ from 
an attenuated pedicle. The extreme height, from the 
end of the pedicle to the margin of the cup, is 50 mm. ; 
the greatest diameter of this calicle is 65 mm., and the 
smaUest 30 mm. The three species are very aearly of the 
same dimensions. 

The lateral cost® make an angle with one another of 
120° to 140°, and are sharp and moderately prominent, 
with an irregular edge. The external surface of the 
calicle IS covered with a glistering epithcca, and near 
the margin is of a light pink colour The cost® of the 
faces corresponding to the primary and secondary septa 
are almost as well marked as the latoral cost®, and 
appear as irregularly dental ndges, separated by slight 
depressions. The ends of the c.alicle are broadly rounded, 
and it IS compressed laterally in the centre The upper 
margin is curved, describing about one-lhird of a circle. 

There are six systems of septa disposed in five cycles. 
The septa are extremely thin and fragile. They are 
tinged with pink, and covered with rounded granules, 
disposed in rows. The primary septa are approximately 
equal to the secondary, giving somewhat the appearance 
of twelve systems These septa are broad and promi- 
nent, with a rounded superior margin, and curved 
lines of growth. The septa of the third, fourth, 
and fifth cycles successively, dimmish in breadth, and 
are thus very markedly distinguished fiomone another, 
and from the primary and secondary septa. The septa 
of the fourth cycle join those of the third a short 
distance before reaching the columella The septa of 
the fifth cycles are incomplete. The margin of the 
calicle is very deeply indented, the costal corresponding 
to the primary and secondary septa being prolonged in 
conjunction with the outer margins of these septa, into 
prominent pointed processes , similar but shorter prolon- 
gations accompany the tertiary, and some of the quater- 
nary septa. Between each of the sharp piojections thus 
formed, the edge of the wall of the calicle presents a 


Two of the specimens procured, expanded their soft 
parts when placed in sea-water. The inner margin of the 
disc round the elongated oral aperture, presents a regular 
scries of dentations, corresponding with the septa, and is 
of a dark madder colour ; the remainder of the disc is 
pale pink. The tentacles take origin directly from the 
septa They are elongated and conical. Those of the 
primary and secondary septa are equ.^! m dimensions, 
and along with the tertiary tentacles, which are some- 
what shorter, but in the same line, are placed nearest the 
mouth, and at an equal distance from it. The tentacles 
of the fourth and fifth cycles are successively smaller and 
at successively greater distances from the mouth. 
Placed on either side of each tentacle of the fifth 
cycle, and again somewhat nearer the edge of the cahclc, 
there are a pair of very small tentacles which have no 
septa developed in correspondence with them. There 
are thus four successive rows of tentacles, and the 
normal number is ninety-sbc. The tentacles are of a 
hght red colour, and between their bases are stripes of 
yellowish red and light grey. 

This group belongs to the group Flabella sub-pedicellata 
of Milne-Edwards, and probably to that division in which 
the costae arc prominent and ridge like on the faces of 
the corallum, as well as on its lateral margins, but it 
differs from those described under this head by Milne- 
Edwards, in that It has five cycles, the fifth being incom- 
plete, and m other particulars which appear ftom the 
description given. 

Asingle living specimen of a coralreferred,by Mr.Mosdw 
to the genus Ceratotrockus was obtamed from this haiui 
The corallum is white. The base sub-pediceUate with * 
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small scar of original adherence. The principal costals 
are porainent, and round the region of the base beset with 
small spines directed somewhat^ upwards. The upper 
portion of the costa is without spines. The primary and 
secondary septa are broad and exsert. Pah are absent, 
the columella is fascicular The absence of pah, the form 
of the columella, and the nature of the base, associate this 
form with the CerairotrMhi, as defined by Milne-Edwards 
The animal is of a dark madder colour on the region 1 
of the margin of the calicle between the exsert primary 
and secondary septa, and on the membrane investing the 
wall of the corallum from the margin down to the com- 
mencement of the spines This dark colour is succeeded 
on the disc by a band of pale bluish, wilhm which there 
>s again a zone of very dark madder coloui round the 
mouth The dark colouring-matter is interesting, as it 
gives an absorption spectrum of three distinct bands. 

L On Friday, July 11, we sounded m 2,025 fathoms, 

'' 376 miles to the west of Madeira, the bottom veiy well 
marked “ globigcrma ooze,” and the bottom tempciature 

s' C 

The weather for the last few days had been remarkably 
fine, with a pleasant light breeze When we turned up on 
deck on the morning of the ifith, we were already .at 
anchor in the beautiful b.iyof Funchal, and looking at the 
lovely garden-like island, full of anticipations of a week's 
ramble among the peaks and “ curraU" and the summer 
“quint, as” of our friends— anticipations which were 
doomed to be d'sappomud 

Wyviile Thomson 


THE INTERNA TIONAI. METRIC CO 1 /l/FWO \ 
A I PARIS 

I N continuation of the notices of the proceedings of 
this Scientitic Commission (sec NaiurI', voI. vii 
237), It may now be stated that the French bcction 
ave been engaged during the jiresent year m the work of 
the Commission entrusted to them, and have continued 
their sittings up to the present time It appc.ars from the 
printed “ Proefes Verbaux” that their atti ntion h.is been 
principally directed to the further investigations .and o\- 
periments required for the melting and casting of tlu 
large mass ot alloy of phaiinum and indium, determined 
upon as the material of all the new standaids, with the 
view of obtaining a homogeneous ingot of these two 
metals in the proper proportions This preliminary work 
IS now so far completed that the twelve members of the 
Commission elected as the Permanent Committee, have 
been summoned to meet at Pans on October i, to consult 
upon the subject with the French .Section, .and more par- 
ticularly to discuss and decide the following points — 
r. The date of the definitive of the melting pl.itinum- 
iridium intended lor the construction of the new Interna- 
tional metric standards 

2. The question whether the Metres-h-bouH requested 
by some countries shall be constructed from the metal of 
the same meliing as the MHre^ & 4 ratts. 

3. Whether the kilograms shall be made from the 
metal of the same melting as the MHres-h-iratts 

As to the number of metric standards required to be 
constructed by the Commission, the greater number of the 
Governments represented at the Commission h.avc already 
intimated their wishes to have in alt 31 metres and 24 
kilograms. Germany and Italy have not yet notified 
their decision. Austria and Switzerland have declined to 
reply until the question of the creation of an International 
Bureau » satisfactorily settled, and it is understood that 
the same course is being followed by Germany. Russia 
is favourable to the creation of the Bureau, but has not 
yet decided on the number of standards she* will require. 

In addition to the number of fifty deleg.ites already 
appointed by twenty-nine Governments to take part m 


the International Metric Commission, and whose names 
have been already announced, the Haytian Government 
has nominated M Ch, Laforestie, Chargii d’ Affaires of 
the Haytian Republic, and the Government of Brazil has 
nominated Prof Such de Capanema as their respective 
delegates of the Commission. The French Government 
has also invited the Governments of Central America, 
Persia, China, and japan to send delegates to take part 
in the proceedings of the Commission. 

As it will he expedient to construct a number of spare 
copies of the new metric standards, it will probably be 
necessary to prepare for the construction of not less than 
I fifty metres and nearly as many kilograms 

But difficulties must inevitably and at once arise at 
1 Pans from the course taken by the Governments of Ger- 
many, Austria, and Switzerland, as it tends materially tn 
impede the attainment of the declared prim.iry objects of 
the C ommission to construct and furnish every Government 
iiiltiested with uniform metric standards, which are to be 
accurately verified, and of equal authority After the ex- 
piration of four years from the d.ite of the appointment 
of the Commission by the French Government, oa 
September 2, 1869, and the passing of almost unanimous 
resolutions at a full meeting of the Commission m 1872, 
upon the mode of constructing the new stand.ards, the 
time has now arrived when everything has bien got n'.ady 
f<ir commencing the actual construction of the new stan- 
rlards It can hardly be expected that this, the real work 
of the Commission, is to be stoppid until the ulterior 
qiu'stion of the creation of an International Metric Bureau 
IS settled to the s.atisf ution of the three .ibove- mentioned 
(rovernments Nor does a further significant step whith 
li IS been recently taken by the Austrian ('lovernment Ic.ail 
to much hope of a satisfactory solution of this question. 

The Austrian Government has officially declared ih t 
It .accepts in principle the establishment of an Interna- 
I tuiiial Metric Bureau upon the basis of the resolutions 
I jiassed by the Commission, so far as lelatcs to the objects 
I ,incl tunctions of this Bureau , and that it is quite dis- 
! posed to take part in .1 Convention upon the subject, pro- 
vided tliat all the oth<,r Governments represented at the 
Commission give tbrir adherence But it expressly re- 
serves the right of m.akmg new propositions when the 
quisiions of the oiganis.ation. the se.at, and the direction 
of the Bureau are discussed, as vveil as the right of 
dt finitively approving the Convention 

It proposes, at the s.imc lime, that m order to maintain 
the international character of the negociation, the seat of 
the Conference shall be at Berne, where the Inter- 
n.itional lelcgnphic Conference is now held, or at Brus- 
sels, these two cities being equally upon neutral territory. 

And that for facilit.ating the proceedings of the Con- 
ference, the Permanent Committee appointed by the 
Metric Commission, shall previously elaborate a project 
of Convention to be communicated to the several govern- 
ments interested ; and that the Conference be not con- 
voked for completing the definitive Convention until the 
preliminary negociations shall be sufficiently advanced to 
allow of a favourable result 

'1 he invitation given by the French Government to the 
Austrian and other governments, was to take part in the 
creation of the International Metric Bure.au based upon 
the five points proposed by the Commission, and it now 
.appears that Austria objects to three out of these five 
points. And even as regards the other two points, Aus- 
tria’s adhesion is conditional upon the concurrence of all 
the other governments represented at the Commissmn. 
Up to the present time, however, the governments of five 
countries only have officially notified their concurrence, 
whilst those of twelve countries have formally declined to 
take any part in the establishment of the proposed Inter- 
national Metric Bureau. Under these circumstances, its 
creation at all seems very problematical, however desir- 
able it may be in the. interests of metrological science. 
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•tchaological subject*, and joint Mitbor irtth Prof VfWtoey of 
the Government Report on the Minor*! Lands of Lake Superior, 


It is ewdent (J»t the decision upon these new prop^ 
sitions must be left entirely to the governments mtere«*ri. 
At any rate, the discussion of the Austrian prop^itiont 
appear to be quite beyond the powers of either the French 
SwtittiOT the Permanent Committee, who are in no way 
a^oebed tore open questions which, so far as the action 
of the Commission is concerned, have already been una- 
ateously decided at the full meeting of the Commission 
Meanwhile, the specific work of the Commission must be 
proceeded with, and the approaching meeting at Pans 
W enable the final decisions to be made, which alone are 
now roouired for beginning the construction of the new 
Standards. H W Chisholm 


NOTES 

An election will be held on Thursday, October 30, to two 
fellowships m connection with Merton College, tlxford The 
examlnatton for one of these fellowships will be m mathematics, 
for the other in physical science 1 he election to the physical 
science fellowship will be decided with respect to proficiency in 
physics, but candidates will have an opportunity of showing a 
knowledge of chemistry as supplementary to physics lUccx* 
ammalion in both these subjects will be partly practical, partly 
by papers, and will be held in common with Magdakn College 
A lectureship sn physics, tenable for three years, m Tnnity 
College, of aoof per annum, will be oflfered to thcl ellow to be 
elected 1 he examination for ihe two fellowships will commence 
on Tuesday, October 7, at 9 a m , in the Meitcn College Hall 
Candidates are rciimred to call on the Warden on luesday, 
October 7, between 4 and 5 pm 

Tub Openiug Address of this session of the St Thomas 
Charterhouse Teachers’ Science C lasses will be delivered by Mr 
F C Buckmaster on Saturday morning, the 20th insl , at 10 30 
The chair will be taken by Sir J Bennett, and a deputation from 
the Science Department of South Kensington will attend 
Last year this nadertakmg met with signal success above aoo 
teachers of pnroary schools availed themselves of the privi 
le»es ottered by the institution Many of the late students are 
now qualified to give instruction m elementary science The 
movement is likely to do an immense amount of good in Ihe way 
of making the teaching of elementary science common amongst 
the masses During the lecess about 2SOf has been expended 
in fttmg up a chemical laboratory and purchasing scientific 
ftjiparatus , this, together with the engagement of an addmonal 
number of lecturers, it is thought will again secure a large number 
s udents. 

We undcTStan 1 that the bryi logical boohs an 1 exett lingly 
rich and important collections and prepaiitions of mosses left 
1) till late Prof Siillivaiif whose di ilh we rec rded last week, 
are consigned to the Grey llcrl irium of Harvarl Universily, 
with a view to their preservation and long eniilniue 1 iisefuliichs. 
The remalndei of his b tanical 111 rarj, his choice microscopes, 
and other collections an bequeathe 1 to tVie Stile Seientilic and 
AgnCllUural College just established at Columbus 

The Anuiuan Naturahst foi August rccouls the death of 
'four contnbutors to that journal, all more 01 less known es work* 
uig iialmalists —Prof John Lewis Russell of Salem me of 
the found en, and for many years president of the Essex County 
(Massachusetts) Natural History Soeicly, which afterwrrds be 
came part of the Essex Institute, an active worker m Wany, 
Mr George Oibbs,‘of New Haven, the distinguished American 
ethnologist and philologist, whose speaal work had lx.cn m the 
language and histoiy of the North American Indians, Col John 
W Posto. president of the Chicago Academy of Science, a 
constanjJij^tributor of papen and memoin on geolc^ical and 


published m 1850 , and Prof, Henry James Clark, of Amherst, 
one of the most thorough histologists and best microscopista in 
the country, and a large contributor to Prof Agassu s volumes 
on the Natural History of the United States Of these losses 
to science. Prof Clark was under So, and only Prof Lewis 
over 60 

The first meeting of the Agassis Natural History Club, recently 
organised by the students of the AndersonSchoolofNatutal Hiatoiy 
on Penikcsc Island, was held on July 24, and showed signs ofgreat 
energy and activity Although the school had only been open a 
fortnight, Icctuies on surface geology, the embryology of verte* 
brutes and articulates, on physiology physical geography, on the 
microscope and its construction with practical lessons on its use , 
free hand drawing on the blacklmard, zoological and landscape 
drawing an I daily dn Iging excursions m the yacht Sprite, 
together with instructions 111 collecting and preserving animals, 
have 1 ctn given The amount of I iboiatory woik done is staled 
to be 111 ist satisfactoiy I arge aquaria aic bung sit up in the 
tempirary lalxjratory 

Tlir Council of lilt I haiaiiaceutital Sotitly are desiious o( 
forming a comp'ete htrlianum of mtdical plants from every 
quartci of the gl 1 1 whether t fTtinal or n it Mr Holmes, the 
Curator if the Society s Museum, 17, Bloomsbuiy S piarc, will 
lx, glad to enter into ci mmunitalu 11 with any foreign botanists 
and phamiattultsls willing to co opeute m the work 

In a telegram from St. Petersburg, September 11, it is staled 
that General Kaufmann rej orts that the Amoo Dorui rivet is not 
navigable by steamboats The scientific expedition sent out by 
General Kaufmann to explore the old bed of ihe Amoo Dana 
nver as far us the lake of lara Kamisb, returned on July 
23 to the comp at Kunurgentsch The expedition explored Ihe 
nver to a disUnce of 450 versts, and succeeded m collecting 
much valuable information and scientific matcnals. 

In a telegram from St John s Newfoundland, of September 
11, It u, stated that the Jumata bad arrived there and reported 
that the camp of the crew of the Te/ans was discovered by the 
Tigress on August 14 at Littleton Wand, where the ship was 
deserted. Manuscript records of the expedition up to a period 
of SIX weeks before the discovery were secured The 7tiress is 
sbll m search of the Buddington party, who are believed to be 
safe. 

A PAPER in Petermann s upon the driftwood 

found in Nova ?embla has at present a special interest in con- 
nection with the discovery of fragments of a similar character by 
the crew of the /’otaris m Polaris and Newman Bays. The 
Nova /embla specimens consisted mamly of willow of various 
thicknesses. There were also, however, pieces of beech nearly 
a foot in diameter, several species of pine, among these P syhts 
tris, an Abtes, &c It is thought that a large portion of this 
material must have been denved from the Petschora, Ob, and 
Yenesei rivers, and that none of it could have been derived firom 
the current of the Gulf Stream 

The past winter was very mild in the southern portion of 
Iceland, but quite severe in the northern In the middle of 
January an eruption of the volcanoes m the great Yokul Moun- 
tains, in the south-east comer of the island, took place, whl^ 
continued with unnsual violence for about a week, and ftien 
nddenly ceased Since then no fire hss been noticed Luig» 
quantities of ashes have fallen on different locahties, but it u 
believed that the deep bed of snow protected the pasture lands' 
from destruction Volcamc emptioiu took place at the s|(lM. 
iistte la 
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’Tm* ncoit ttumber of PHmnMH't MitiktUtutsen conUins 
atticlei «nd nuips on th« American North Polar Expedition and 
Transcaspian Russia. The New Lybian Expedition and the 
Russiaa March on Khiva are the subjects of two of the mtiiles 

By the deafc of the last surviving porpoise the Brighton 
A^uanum has to lament the loss of one of its most attractive 
featurci. 

Wb have received the Prospectus of a new club to be called 
“The Scientific Societies Club " "I he approaching concentm- 
tioii of scientific societies, the Prospectus says, suggests that thi 
present IS a filling time for the formation of a “Scientific 
Societies Club,” (which would afford in the neighbourhood of 
Burlington Housej conversation and reading rooms, as well as 
the usual facilities of a club for members of all scientific societies 
In order to render the club'generaliy available and as useful as 
jKjssible to the scientific world, it is proposed tliat the cntiaiice 
fee and llic annual subscription shall each lx: small 

Aci iiKlilNi; to Dr Fritsch, the discovery liaslatcly bccnm.ade 
of licustr/ne dwellings m the vicinity of 1 cipsic, as the lesult of 
ceitam engineering operations undertaken to i egulatc the course 
of ihe Kiver Elstcr. After passing through a series of layct-. at 
a certain depth, the workmen found a senes of oak piles pointed 
below and decomposed above, and suppotlmg a eertam nuiu- 
bur of oak trunks placed honronlally , .rm’ on the same level 
with these were found ceitain loner faws and teeth of o\cii, 
fiagments of antlers, broken bones of various mammifcis, shells 
of ail Anodoo, fragments.of pottery, (wo polished stone hatehets, 
vNtc. 

T’KOF C. a Wlini', of Iowa .Stale Univcisily, and .Stale 
geologist of low.a, has be'en ippouited to the new chair of 
Geology and Natui.il Uistoiy at Bowdoin College. 

A toMMUNtcATlON has been made to the Academia del Lincci 
of Rome, by M Tarry, giving the results of his pcrson.il expe- 
rience and investigations into the connection between the cyclonic 
storms and the showers of sand that frequently visit Southern 
Euroire. M Tarry, after travelling as sccrel.iry to the I'rcncli 
Meteorological Society into Northern Africa and the Desert of 
.Saham, and having consulted the files of the Paily II 
BuJhtm of the Pans Observatory, believed himself to hs\c 
established the fact that whenever a cyclone passes soullnnid 
from Europe over the Mediterrane.an Sea into Africa (as some 
few of them do every sc.sson), it then returns northward ot 
nortbw'estwrard, and transports the sand which in the deseii 
formed a sand-storm to the southern coasts of Europe as a sand- 
shower of greater or less duration. The satisfactory invcsti 
gallon of this subject is much impeded by the absence of 
barometric observations on the sou&em shores of tlic Medi- 
terranean , and to remedy this defect, M. Tarry has recently 
established new meteorological statistics at Mogadore, Morocco, 
Terceira, Madeira, and even m the interior of the .Sahaia. 


his contributions to botanical literature Ixire the] date of last 
cuitiiry 

Tnr additions to'the illogical Society’s Gardens during lh» 
past week include a Garnet’s Galago [Ga/ii;o fr,m 

East Africa, presented hy Capt Geo Bulciiatt , a Minx hhear- 
(Ptoccllana fiul/itiia), British, prcstiUed liy Dr , a 
Reeve’s Muntjac (6>w«/«r tu-i'esi), from China, presented by 
Ml K. Swinhoe, a Spotted Cavy (C<clt>gmys facii), from .Soulh 
America, presented by Mr J de Castro ; three Common Cha- 
mxieoas ;u/gnr/r), from Africa, presented by Mr. 

W C. Ilotham , on Alligator ( Uh‘^(ito> t/> ), presented by Mr. 
\\ Gillespie 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Sejil 8 — M Bertrand m the chair 
— -Tlie following papers were re id — Fiflh note on Guano, by 
M Chevreiil. — -Note on the observations of M T-ecoq de Bois- 
Inudran, relative to the appevrance of Phylloxera in the vine- 
jaids of the Charentc, by M Miliie-Edwards — Note on the 
number of points of inlcrsection which represent a multiple 
point common to two plane turves, Ac , by hi de la Gournene. 

- Researches on Cry -.taUme 1 iissociation, continuation' by MM. 
P A. Kavre and C, A V.ilson This portion of the paper 
dealt with the valuation and division of the woik done m saline 
solutions — Note on a Now System of lepresentmg the con. 
tinuous Meteorological Oljscrvations, made at the National Oh- 
scrvatory, Algiers, by M Bulard — Note on Magnetism, third 
part, by M J M Gaugam.— On the Spontaneous Motion of At- 
tinsionofLiquidsin ( apillatyTulics, by C Decharme Thispor- 
iion of the paper trcatcii of the subject from a theoretical point 
of view. — On Pyrogallol in the presence of iron salts, by M F,. 
I.icquemin. — Researches on the .Spectm of Chlorophyll, by M. 
J Chantard. The author his found that this substance bo easily 
cli mgetl as viewed from the [diyslological point of view, is very 
stable when subjected to chemical reagents —On the state of the 
\oIcano of Kisiros, m March, 1873, hy M, II Gorccix — M de 
1 ual sent a note staling that he vvas the original proposer of the 
use of the cailmmc disnlplnde against the Phylloxera. — The 
cphemerides of Btorsen's Comet were received from Jfi Plummer, 
and n note on the same comet, and on that of Faye, from M. 
Mepban. —New observations on the presence of Magnesium on 
the Solar I .imb, and an answer to certain points m M F aye’s 
tlicory, by Father Tacchim Tlxe authoi slated m his letter that 
the fact of the hue 1474 K always appearing with fi, and even 
without it, induces him to think that the foimcr is not due t« 
iron which is much heavier than magnesium.— On the use of 
Cluonomcters at sea by M Magnic — Reflections on Sponta- 
neous generation, in relation to a note by M Oayon, on the 
Spontaneous changes of eggs, and a note of Mr (rrace Calveit 
on the power of preventing the development of Protoplasmic 
hfi,byM A Bdenamp. 


THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


" GenIRAI Remaiks on the Climate of Bombay, with a brief 
description of the Peculiarities of the Weather of tlieyear 1871,” 
is the title of a pamphlet which webaveyust received, written by 
Mr. Charles Chambers, F,R,S., Supermtendent of theKolaba 
Obscrvatoiy. ^ 

The 7Y«« of India states that education Is making rapid 
pragma in Ceylon, and vernacular schools will soon he within 
the reach of every section of the native community. Ihc same 
paper statea that Ceylon wiU contribute a Eelection*'of colonial 
pradneta to the next Kxhibltioii at South Kensington. 

Th» Rev. Thos. (Garnier, Dean of Winchester, who dual 
irecently at the age of p8, was the “father” of the Lroncan 
Sockty, having been elected during the last century, in 1798, 
Mf tut years after the foundatfon of fhe Society, (Some of 


''PHF, forty-third meeting of the Association was opened 
*• yesterday evening m Bradford, wjjen Dr. Carpenter 
-jsigned the Presidency, and was succeeded by Prof. ^ 
W Williamson, who delivered the opening .iddress in St. 
George’s Hall. 

Notwathstanding that Bradford is considerably larger 
than Brighton, its resources in the way ot sleeping accom- 
modation have been considerably tried by the unusually 
large Influx of visitors caused by the meeting of the Asso- 
ciation All the hotels, we believe, are full, as weU aS 
most of the private houses on the lists of the secretaries. 
Arrangeitaems have, however, been made wth the railway 
comptoies for conveying members to and from neigh wur. 
mg towns where hotel accommodation may be obtained. 
The local secretaries, Dr CampbeU, Mr Goddard, and 
Mr. Plelo Thompson, have spared no pains to make the 
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arranfrements for the reception of the members of the 
Allocution perfect j and it the meeting is not m all re- 
spects a complete success, it will be no fault of theirs, 
nor of the local authorities, who seem anxious to do all 
in their power for the comfort and enjoyment of the 
^sitors. ' , , , 

A very fine town-hall was opened in Bradford a few 
days ago, but so far as we can learn, none of the meetings 
of the Association will be held in it. Ample accommo- 
dation has been provided in other buildings for the various 
meetings. The Sections met to-day at 1 1 a m., and con- 
tinue to do so till Tuesday next. Section A meets in 
the School Room, Horton Lane Chapel ; Section B m 
the School Room, Unitarian Chapel , Section C in the 
Lecture Hall, Horton Lane Chapel ; Section D m the 
Church Institute ; Section E in the Mechanics’ Institute ; 
Section F in the West Riding Court House ; and Section 
G in the Church Institute. To-night a sottSe will be held 
in St. George’s Hall . in the same place, to-morrow night, 
at 8 30, Professor W. C Williamson, F.R S , of Man- 
chester, delivers a discourse on “ Coal and Coal Plants ,” 
on Saturday evening, at 7 30, Dr Siemens gives a lecture 
to the operative classes on “ Fuel ,” and on Monday 
evening, at 8 30, Professor Clerk-Maxwell, a discourse on 
“ Molecules.” On Tuesday next, a sotrSe takes place at 
8 30 p.M. in the Mechanics’ Institute, where, on Wed- 
nesday, the concluding General Meeting will take place 
at 2 30 PM ; on the same evening, a Grand Compli- 
mentary Concert will be given in St. George’s Hall, at 
8 o’clock. 

A number of Reports, both those involving and those 
not involving grants of money, will be given in, and will 
no doubt be listened to with great interest by the scientific 
men present. We hope that this year the Association 
will rise to the occasion m the matter of liberality, And 
give a practical example of what ought to be done in the 
endowment of scientific research. By the courtesy of the 
officers we are enabled to give the Inaugural and some of 
the Sectional Addresses To the same source we are 
indebted lor the following list of some of the pipers to 
be read in the various sections — 

Section A — Lord Rayleigh A short paper on a 
Natural Limit to the Sharpness of the Spectral Lines — 
W. Davis Some Abnormal Effects of Binocular Vision. 
— H. Muirhead On Regelation, — G. M Whipple A 
new Electrical Anemograph , a new form of Ruther- 
ford’s Minimum Thermometer , on the Passage of Squalls 
across the British Isles. — W. R. Birt On the Import- 
ance and Necessity of continued Systematic Observation 
of the Moon’s Surface.— G. O Hanlon Some .Suggestions 
towards the formation of extended Tables of Logarithms. 
— M. Hermite . On the Irrationality of the Base of Hy- 
perbolic Logarithms — R. S Ball Dynamometers for the 
Measurement of Force in absolute units , A quiescent 
rigid body possessing three degrees ot freedom receives 
an impulse . determine the instantaneous screw about 
which the body commences to twist. 

Section B —Messrs. A. Vernon Harcourt and F. W. 
Fish : On a continuous process for purifying Coal Gas 
from Sulphuretted Hyd and Ammonia, and for extracting 
Sulphur and Ammoniacal Salts.— W. H. Pike . On several 
Homologues of Oxalic Acid —Dr Gladstone . Black 
Deposits of Metals. — C. Homer : On the Spectra of 
certain Doric and Phosphoric Acid blow-pipe beads. — 
J. Soiller : On Artificial Magnetite.— W. Symons . Re- 
marks on a paper by the Marquis of Salisbury on Spectral 
Lines of Cold Temperature,— A. Tribe . Spec gr, bottle 
for liquids spontaneously inflammable in contact with 
air. 

Section C.— Rev. J. F, Blake: Additional Remains 
of Pleistocene Mammals in Yorkshire.— W. Blandford : 

Some Evidences of Glacial Action in Tropical India ^A. 

Leith :^ams ■ Concluding Report of the Malta Fossil Ele- 
phant$.-:-R. Russell : Geological Sketch of Bradford and 
the neighbourhood.— J. Hopkinson : On Graptolitei 


found (i) in Ramsay Island, St. David’s ; (2) in the 
Ludlow Rocks of Shropshire,— H. Hicks : On the Arenig 
and Llandeilo Rocks of St. David’s.— J. L. Lobley: On 
Ae British Palaeozoic Arcade. 

Section D.— Hyde Clarke Comparative Chronology 
of Man in America in relation to Comparative PhiloloCT. 
— Prchistonc Names of Weapons.— W. T. Blandfotd : 
The Fauna of Persia. — J. Willis The Flora of the 
Environs of Bradford. — J. Mtlnes Fothergill • Heart and 
Brain.-*K. Kaines . A true Cerebral Theory necessary to 
Anthropology. 

Section E — C F Beke : On the True Position of 
Mount Sinai — W. Blandford Physical Geography of the 
Deserts of Persia and Central Asia.— G. Darwin ; On 
Some Maps of the World and on a Portable Globe.— Rev. 
W. B. Kerr Overland Route from India, — E. L Oxen- 
ham A Journey from Pekin to Hankow. — Capt. Davis . 
The Voyage of the Challenger - Sir F Goldsmid . On 
Persia, 

SiciiON F.— Hyde Clarke The Influence of Large 
Centres of Population on Intellectual Manifestation. — Ur. 
Appleton On some of the Economical Aspects of Endow- 
ments of Education and Original research — T, G. P. Hal- 
lett The Income Tax Question.— W. P. Henderson. 
Commercial Panics — W Hastings Postal Reform. — R. 
H Palgrave The Relation of the Banking Reserve of 
the Bank of Fngland to the Current Rate ot Interest — 
G. C T Barnsley T he Poor-Law Board and its Effect 
on Thrift. 

Among British men of science expected to be present at 
this year’s meeting arc the following —Prof. W. G Adams, 
F R.S , Major-General Sir J. Alexander, Sir Rutherford 
Alcock, K C B , Prof. Attfield, Prof R S. Ball, Admiral 
Sir E Belcher, K C B , W. H. Burlow, F.RS. j Prof. 
Balfour, W Bojd Dawkins, F R.S. ; Sir P G. Egerton, 
F.R.S. , .Sir W. Fairbaim, F.R.S ; Dr W. Farr, Prof 
Michael Foster, M D Mr J. G. Fitch, Mr. P Lc Neve 
Foster, Mr C. L N. Foster, Col Lane Fox, Sir G D. 
Gibb, Ban. ; Rev. Prof. Griffiths, Capt D. Galton, C.B. ; 
G Gnffiths, ECS J Prof Greenwood, Mr. J. W. L. 
Glaisher, Sir F Goldsmid,) P Gassiot, FRS ; Dr. J. 
H Gladstone, F R .S , Dr. P. H. Holland, W Huggins, 
1 -l.C L . F R S , Prof Hughes, Lord Houghton, FRS.; 
Prof. G. Harley, FRS., Prof Herschel, Rev. R. Harley, 
F R S ; Mr A. V Harcourt, F.R S. . Mr. G J. Holy- 
oake, Mr. A K. Johnston, Prof. Leone Levi, Prof. J. Gerk 
Maxwell, F' R S , Prof A. Newton, F R.S ; Vice-Admiral 
Ommaney, C B , F R S. Prof. Phillips, W. Pengelly, 
F R -S. ; the Earl of Rosse, Prof G. Rolleston, M.D., 
F.RS , Prof Roscoe, F.R.S. ; Dr. W. Rutherford, Dr. 
W. J. Russell, FRS ; Prof. Savage, Prof. Balfour 
.Stewart, F.R.S. , Major-General Scott, Prof. Smith, Prof. 
Tyndall, FRS.; Prof. W. C. Williamson, F.RS. ; T, 
Wright, F S A. ; Prof Williamson, F.RS. ; the Arch- 
bishop of York, &c. The following foreigners are also 
expected to be present .— M. Guido Cora, Dr, Janssen, 
Prof. Klein, Baron von Richthofen, Arminius Vambery, 
&c. 


INAUGUKAL Address OF Prof. Alexander W. Williamson, 
F.k.S, President. 

Instead of rising to address yon on this occasion I bad hoped 
to sit quietly amongst you, and to enjoy the intellectual treat of 
listening to the words of a man of whom England may well be 
proud — a man whose life has been spent in reading the great 
book of nature, for the purpose of enriching hie fellow men with 
a knowledge of its truths— a man whose name is known and 
honoured in every comer of this planet to which a knowledge of 
science has penetrated— and, let me add, a man whose name 
will live in the gratefnl memory of mankind as long as the lecoida 
of anch noble work are preserved, 

I At the last meetmg of the Aasonation I bad the pleasure of 
proposing that Dr. Joule be elected President for the Bmdfoid 
Meeting, and our Council succeeded in overcoming bis wteetancu 
‘and In pertnading him to accept that office. 
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NoMy would Joule have difcharged the dutiea of President 
had hli bodily health been equal to the tusk , but it t icame 
apparent after a while that he ■ ould not rely upon sufficient 
strength to justify him in performing the duties of the Chair, 
and, in obedience to the orders of his physician, he placed his 
resignation in the hands of the Council about two months ago 
When, under these circumstances, the Council itnl me tlie great 
honour of ashing me to accei>t their nomination to the Prevnicm- 
ship, T felt that their request ought to have with me the weight 
of a command. 

For a good many years past Chemistry has been crowing at a | 
more and more rapid ra e, g'owmg m the numlitr and viieiy 
of (acls which are adrted to its domain, mid not less remark ihly 
in the clearness and coii'i-tency 'tf *’ 3 ' which Hiese fm ts 

meal research extend- eich sear to the ilmiens ons • f a smol 
library ; and mere bn f rxiracts of the onginat papers pulilishid 
annually by the Chemical Society, partly at leri by a grant from 
this Association, take up the chief pan of a very stout volume 
I could not, if I would, give y ei to-night even an outline of the 
chief newly discovered compounds and of the various changes 
which they undergo, describing each of them hy Us own n,snie 
(olten a very long one) and rcC‘ rding ihe sp. nfic proper icv 
which give to each substance Us high-st scientific interest But 
I am sure that you would not wish me to do so if I coulil , fi r 
we do nit meet here to s' udy chemistry , I conceive that wc 
meet here fui the purpose of considering what this wondious ac- 
tivity in our science means, what is the use ol it, niid, true to 
our object as embodied 111 the name of this Association, to con- 
sider what we can do to promote the Advancement o( btnme 
I propose to lay before you some facts liearing on each of lln-se 
Questions, and to submit to you some constdcfalions ies|)cciiug 


than atomic proportions, and that experiments which may imply 
ihe existence of any such compound ate faulty 

We have the testimony of the great Berzelius to the flood of 
light which the idea of atoms at once threw on the facts respect- 
ing combining proportions which had been accumulated before 
It wav made known , and from that time forward its value has 
rapidly increaseil as e.sch succeeding year augmented the num- 
ber of facts w hich It explained 

Allow me at this point of my narrative to pause for a moment 
in order to pay a tribute of respect and gratitude to the memory 
•if one who has recently passed from among us, and whr in the 
time of his full aciiviiv was a baier of the di coverics o* new 
ficis m the most •lifficult part of our science Lielug has been 
lencrally known in this conntry through his w ttmgs on agricul- 
liirii ch< imstri, ihniugh Ins justly popular le ters oil chemistry, 
and other wntiiics by mtans of winch l-is bn bant iniellict and 
anient imitiiiaiK n stimu'aied men lo ihinic an<l to aork Among 
cU mists he was tame 1 for his mi neroiis discoveries of new or- 
ganic conipoiiiids, and tbtir iiivi spgalioii hy the aid of improved 
methods , hut I believe that He grritcst service which his genius 
tendered to science was the estalilishmciit ol the chemical school 
of Giessen, the jirototipeol the numerous chemical schools for 
which Germany is now so justly celebrated I think it is not 
too much to say that the Criessi n lulHiialory, as it existed some 
lliirly years ago, w.-is the most tfficiciil orginisation for the pio- 
luoliou ol clieniisiry which had ever evsied 

Fictuie to yourselves a little commiiiii'y of which each memlier 
was fired with enltiususin for learning by (lie genius of the great 
master, and of wln.h the best enngies were concentrated on the 
one ribject of esj erimeiiial investig.-ilmn 

The students were lor il.c most pai t men who bad gone through 
a full curriculum of oidiiiniy studies at some other University, 
ami who were attracted liom various paits of the world by the 


In order to ascertain the meaning of the work which has been j 
going on in chemistry, it will, I think, he desirable for tis to I 
consider the leading ideas which have been m the minds of . 
chemists, and which guide llicir operations 

Now, sMice the father of modern chemistry, the grevt Dalton. | 
gave to chemists a linn hold of the idea of Atoms, their bibours 
have been continually guided by that fuiidameii'al idea, and have ! 
confirmed it by a knowledge of more and more facts, while at , 
the same lime steadily adding to our knowledge of the pnijiirti's \ 
of atoms Every chemist who is investigating a new (omjvound 1 
takes for granted that it must consist of a great number of atom ! 
clusters (called by him molecules), all of them alike, and each 
molecule consisting of a certain number of atoms of at least two 
kinds. One of his first endeavours is to ascertain how many 
atoms of each kind theie aie m each molecule of the compi und 
I must not attemjit to descrioe to you the various kimls of exjie \ 
nment which he peiforms for the purpose of getting this informa- 
tion, how each experiment is cairied out with the aid of delicate 
instrumentK and ingenious contrivances found by long expei lencr 
to enable him to obtain the most trustworthy and accuiate le 
suits ; but I want to draw your attention to the reasoning by 
which he judges of the value of such experiments when they 
agree among themselves, and to the meaning which he attaches 
to their result 

If the result of bis experiments does not nearly agree with unf 
atomic formula (that is, il no conceivable cluster of atoms of the 
kmds known to be in the compound would on analysis give such 
results as those obtained), the chemist feels sure that his exjieti- 
ments must have been faulty • either the sample of substance 
which he worked upon contained foreign matter, or his analyses 
were not made with due care. He sets to work again, and goes 
on till he arrives at a result which is consistent with his know 
ledge of the combming-properlies of atoms It is hardly neces- 
sary to say that even the best experiment is liable lo error, and 
that even a result obtamed with the utmost care csinnot be ex- 
pected to afford mote than an approximation to the truth 
Every ^ood analysis of a pure compand leads to results which 
approximate to those required by the Atomic Theory ; and che- 
mists trust so thoroughly to the truth of that guide, that they 
correct the results of such analysis by the aid of it. 

The chemical idea of atoms serves for two purposes • — 

I. It gives a clear and consistent explanation of an immense 
number of facta discovered by experiment, and enables us to 
eompm them with one another and to classify them. 

X It leads to the anticipation of new facts, by suggesting new 
Mmpoundt which may be naade t at the same time it teaches us 
that m copapoowU can out wiOi thdr constitucnti In any other 


lame of this school of research 

Most of the leading workeis of the next generation were pupils 
of Liebig , and many of them have established similar schools of 
research 

We niust not, however, overlook the fact that Liebig’s genius 
and enthusiasm would have been powerless m doing this ^mir- 
alile wr.rk, had not the rulers of his Giand-Duchy been enligh- 
tened enough lo know that it was their duty to supply him with 
the material aids requisite for its successful accomplishment. 

Numberless new compounds have been discovered under 
Ihe guidance of the idea of atoms , and in proportion as our 
knowledge of subsl.mces and of their properiies became roore- 
ixtensivc, and our view of their characteristics more accurate and 
general, were we able lo perceive the outlines of their natural 
ariangcnient, and to lecognise the distinctive characteristics of 
various classes of substances 1 wish I could have the pleasure 
of tlesciibing lo you the oiigm and nature of some of these ad- 
mirable discoveries, such as homologous series, types, radicals 
\c , but It IS more to our purpose lo consider the rflect which 
ihcy had upon the idea of atoms, an idea which, still m its m- 
lancy, w.-is plunged into the intellectual turmoil arising from « 
vaiieiy of novel and ongmal theories suggested respectively by 
independent wuikers as best suited for the explanation ot the 
panicu'ar phenomena to which their attintion was mainly 

Each of these workers was inclined lo attach quite sufficient 
imptrrtance to his own new idea, and to sacrifice fur us sake any 
other one capable of interfering with its due rlevelopment. 

The father of the atomic theory was no more , and the little 
infant had no chance of life, unless from Us own sterling merits 
It were found useiul in the work still going on 

What then was the result ? Did it perish like an ephemeral 
creation of human fancy ? or did it survive and gain strength by 
the inquiries of those who questioned Nature and knew bow to 
read her answers? 

Although snticipating my answer to tliese questions, you will 
probably pe surprised to hear the actual result which I have to 
record, a result so wonderful that ihe more I think of it the more 
I marvel at U. Not only did these various theories contain 
nothing at variance with the atomic theory ; they were found to 
be natural and necessary developments of it, and to servo irur 
I its appbcation to a variety of phenomena which were unknown 
to its founder. 

Among tlie improvements of our knowledge of atoms which 
have taken place, X ought to mention the letter evaluations ot 
the lelative weight of atoms of diflcrent kmds, which have been 
made since Didton’s tune. More accurate expenments than 
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those «4uch were then on record have shown us that certain 
atoms are a little heavier or lighter than was then believed, and 
the work of perfecting our oliservations is constantly going on 
With the aid of belter instruments and methods of operation. 
But, apart from these special corrections, a more sweeping 
change has taken plate, not m consequence of more acturate 
experiments interpreted in the usual way, but m cons-quence of 
a more comprehensive view of the best experimental results 
which had been obtained, and a more consistent iiitei pre'ation 
ol them. Thus the atomic weight of carton had been hxed at 6 
Irellumas’s admirab'e experiments , .and it was quite conceivable 
that a still nioie perfect determination might sligh'Iy increase or 
dimmish this number l!ut those who introduced the more 
sweeping change asserted in substance that two of these sup- 
posed atoms, whatever may be the precise weight of each, always 
are together and never separate fiom one another , and they 
accordingly applied the term atom to that mdivi-.ible mass of 
Cirbon weighing twice as much as n carbon atom had 1 cen sup- 
posed to weigh. So also with regard to o'her elements, it has 
been shown that many atoms are really trice as hc.ivy as had 
been supposed, accoiding to the original interpretation of the 
best experiments This change was brongbt at, out by what 1 
may I e peiniilted to call the operation of 'bHU-lat'iig Dallon 
first took stock of our quantitative facts in a bus ness like manner , 
but the amount and vaiiety of our cheimcd stock met eased so 
enormously after Ins time, that the second sloi k-'aking absorbed 
tlielabouisofsever.il ivei foi a good many )eais '1 hey were 
men of different countries and very various turns if mind , but, 
as I mentioned just now, they found no other fiindami iital idea 
to woik with than Dalton’s , and the result of their labours has 
been to confirm the truth of that idea and to exUnd gieaily its 
appbeation 

One cl the le-tilts of qur endeavours to ebs if) 'u j'lanres ac- 
cording to their naliird resemblances has been the discovery of 
distinct family relationships among atoms, each famil) being 
distinguished by defiii’te characteristics Now anioiig ihc jiro- 
pcitics which thus cliaiaeterise jiarticuhr familus of atoms 
there IS one of whnh the know lexlgegiadmilly woik'd out by the 
labours of an imn ense number of mvedi.,ators must In' admitted 
to constitute one ol the most impoitanl aildilons ever made to 
our knowledge of these Jiit'e masies 

1 wdl endeavour to explain n to you by a s in] Ic example. 
An atom of elilorine is able to combine with one atom of hydro- 
gen or ( lie atom of potassium , but it c.ar,not combine with two 
oleins Anatom of oxjgen, on the other haml, can combine 
with two atoms of hydrogen or with two atons of polas-mm, or 
with one atom of hydrogen and one of poia siiim , bul we can- 
net gel It m combination with one atom of 1 ydrogoi 01 of j otas- 
uum solely 

Again, an a'orfi of nitrogen is known in combination with 
three atoms ol hydrogen , while an atom of caiboii combines 
with four ofhydiogen Other atoms aie elissifud, from their 
resemblance to these respectively, as Monads, Jiyads, Triads, 
Tetiads, Xc 

The combining value which we thus recognise in the atoms of 
these several classes has led us natiiially to a consideration of 
the order tn which atoms are arranged 111 a molecule T bus, m 
the compound of oxygen w ith hydrogen and potassium, each of 
these latter atoms is directly combined wiih the oxygen, and the 
atom of oxygen serves as a C( nnceting link between them J ly- 
drogen and potassium have never been found cajiab'e of uni'ing 
directly with one another; bul when both combined with one 
atom of oxygen they are m what may be calleil indued tom- 
bination with one aimlhit through the medium of that oxygen 

One of the great difficulties of chemistry ‘■ome few years ago 
was to explain the constitution of isomeru eompouniN, those 
compounds whose molecules contain atoms ol like kinds and m 
equal numbers, but which differ from one ai.olhcr in tlnir pro- 
perties Thus a molecule of common ether coutaiiis four atoms 
of carbon, ten atoms of hydrogen, and one of oxygei. Butylic 
alcohol, a very differeat substance, has piccsily the same com- 
po.iUon. We now know that in the former the atom of oxygen 
IS in the middle of a chsun of carbon atoms, whereas in the latter 
It is at one end of that chain You might fancy it impossible 
to decide ujion anything like consistent evidence such (|nestions 
at this , but 1 can assure you lliat the atomic lliiory, as now 
used by chemists, leads freiminlly to conclusions of this kind, 
which aie confirmed by IndepeiKlent obsetveis, and command 
general assent. That these conclusions are, as far os they go, 
tree desaiptions of natural phenomena is shown by tlie fact that 


each of them serves in its turn as a stepping-stone to further 
discoveries. 

One other cxterfsion of our knowledge of atoms I must briefly 
mention, one which has as yet received but little attention, yet 
which will, I venture to think, be found serviceable in the study 
of the forces which hnng about chemical change. 

The original view of the constitution of molecules was statical; 
and chemists only took cognizance of those changes of place 
among their atoms which result in the disappearance of the 
molecules employed, and the appearance of new moleclules 
formed by their reaction on one another Thus, when a solu- 
tion of common salt (sodie thlonde) is mixed with a solution of 
silver nitrate, it is well-known that the metallic atoms in these 
respective compounds change places with one another, forming 
silver chloiide and sodic mtrate , for the silver chloride soon 
settles to the bottom of the solution m the form of an insoluble 
powder, while the other product rtmaius dissolved m the liquid. 
ISut as long as the solution of salt remained undecomposeel, each 
little molecule in it was supposed to 1 c chemically at rcsb A 
particukir atom of sodium w inch was combined with an atom of 
chlorine was supposed to remain steadily fixed to it. Wlien 
this maciive solution was mixed with the similarly inaetive solu- 
tion of silvei nitrite, the interehange of atoms known to t.ike 
place between then lespeelive molecules was nommally ex- 
plained by the foice of predisposing affinity. It was, m fact, 
supposed tint the piojicrtics of the new compounds cxislexl and 
piodueed effi-Cts lie'oic the cnmiiomuls themselves had been 
formed 

J had occision to point out a goo 1 many yeais ago that mole- 
cuUs whieh appear to be cheimc.vlly at rest are acting m one 
another, when tn suitable conditions, in the same kind of way as 
those whieh are manifestly in a state of chemical change — that 
for instance the molecules of liquid sndic chloriile exchange 
sodium aion s with one another, forming new molecules of the 
sime compound undisi iiguishable fiom the first, so that, in an 
aggregate of like molecules, the apparent atomic rest is the result 
of the tnteiehiinge ol like atoms between con'Iguous molecules. 
Such exchanges of atoms tike place not only between mole- 
cules ol identical composition, but also liflwecn con igunus 
mo'eculcs containing difltrent elements I'or Instance, m a 
mixture of sodic chloiide and potassic iodide an interehange of 
metallic atoms lakes place, fi'rming )>otisstc chloride and sodio 
iodide The result ol the exchange in such a case is to form a 
couple of new niuleeules different fiom the original couple But 
these products aie subject to the same general law of atomic 
changes, and their action on one ainther rcptodiices a couple of 
molecules of the materials. 

Thus a lu|md mixture formed fiom two compounds contains 
molecules ol foui kinds, which we may describe as the two 
materials and the two jnoducts. The materials are reacting on 
one nnoiher, forming the products , siid these products are, m 
their turn, reacting on one another, riproduciiig the materials. 

If one of the piodiicts of atomic exchange hciweeii two mole- 
cules IS u solid while the other remains liquid (as when sodic 
chloride lb mixed with silver mtiatc), or if one is gaseous while 
the other remains lii|md, so tliat the molecules of the one kind 
cannot react on those of the other km 1 and reproduce the mate- 
rials then the coulinucd reaction of the raateiials on one another 
leads to thtir comjilete mutual ikcomiiosition Such complete 
mutual dtciimpobUiun of two salts takes jilacc whenever they 
react on one anothei under such condilionb that the products 
cannot react on one another and reproduce the materials ; whereas 
partial dcCfimposition takes place whenever the matenalg form a 
homogeneous mixture with the pro iucts 

Now, if in any such homogeneous mixture more exchanges of 
atoms take place between the materials than between the pro- 
ducts, the number of molecules of the products is increased, 
because more of them are tomg made than unmade , and rec - 
pmcally, if more exchanges ot atoms take place between the 
products than between the material*, the number of molecules 
of the materials is increased 'i he mixture remains of constant 
composition when there arc in the unit of time as many decom- 
posing changes as reproducing changes 

.Suppose that we were to determine by exjienment the propor- 
tion between the number of molecules of the materials, and the 
number ut inol culci of the products, in a mixture the compo- 
B ton of whmh luuams constant, and that we found, for instance, 
twice as many of mateiiaU os of products , what would this 
mean? 'Why, if every two couples of materials only effect in 
the unit of time as many exchanges as everyone couple of pro- 
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ducts, every couple of materials is only exchanging half as fabt 
as every couple of products. 

In fact you perceive that a determination of the proportion in 
which the substances are present in such a mixture will give us 
a measure of the relative velocities of those particular atomic 
motions , and we may thus express our result —The force of 
chemical combination is inversely proportional to the number of 
atomic interchanges 

I cannot quit this part of our subject without alluding to the 
fact that some few chemists, of such eminence as to be entitled to 
the most respectful attention, have of late years expressed an 
opinion that the idea of atoms is not necessary for the explana- 
tion of the changes in the chemical constitution of matter, and 
have sought as far as possible to exclude from their language any 
allusion tu atoms. 

It would be out of place on this occasion to enter info my 
discussion of the questions thus raised, but I think it light to 
point out •— 

f. That these objectors have not shown ns any inconsistency 
in the atomic theory, nor m the c inclusions to which it leads 

II. That neither these nor any other philosophers have been 
able to explain the facts of chemistry on the as.iinption that 
there are no atoms, but that matter is infinitely divisible 

III That avhen th-y interpret their analyses, these clu mists 
allow themselves neither more nor less latitude tlian the atomic 
theory allows , in fact, they are unconscio isly guided by if 

These facts need no comment Irom me 

Our science grows by the acquisition of new fac's which have 
an intelligible place among our ideas of the order of nature , Imt 
in proportion as more and more fac's are arranged before 11s 1 1 
their natural order, in proiiortion as our view of the order of 
nature becomes dealer and broader, we are able to observe and 
describe that order more fully and more accurately — in fact, t<> 
improve our ideas of the order of nature These more eatensive 
and more accurate ideas suggest new observa'ions, and lead to 
tlie discovery of truths which would have found no jdjce m tin 
nariower and less accurate system '1 ake away from ( heniistry 
the ideas whieli eonnecl and explain the miilti(.uioiis I ids ob- 
served, and It IS no longer a science , it is nothing more than .1 
confused and useless heap of matenals 

The answer to oiir qu-stion respeding the me.anmg of the 
earnest work which is going on m our science miisf, I think, 
now be pl.nn to jou Chemists arc examining the combining 
properties of atoms, and getting dear ideas of the c mstilulion 
of matter 

Admitting, then, for the present, that such u the mc.imng of 
chem cal work, we have to consider the more important question 
of Its use , and I think you viill agree with me that, in order to 
judge soundly whether and in what manner such a pursuit is 
useful, we have to consider its effect upon Man Whathilnts 
of mind does it engender? What poweis docs it develop-’ 
Does it develop good and noble qu.ili ies and aspirations, .iml 
tend to make men more able and more anxious to do good to 
their fellow-men ? Or is it a mere idle amusement, beaiing no 
permanent fiaiits of improvement ? 

You will, I think, answer these Questions yourselves if T can 
succeed m describing to you som-s of the chief qualities which 
experience has shown to be requisite for the successful pursuit ol 
Chemistry, and which are necessarily cultivated by those who 
qualify themselves for such a career. 

One of the first requirements on the pnrt of an investigator is 
accuracy m observing the phenomena with which he deals I le 
must not only see the precise paiticularsof a process as they 
present themselves to his observation ; he must aUo observe the 
order in which these particular appearances present themselves 
under the conditions of each expenment. No less essential is 
accuracy of memory An experimental inquirer must remember 
accurately a number of facts j and he nee^ to remember their 
mutual relations, so that one of them when present to his mind 
may recall those others which ought to be considered with it. In 
fact, he cultivates the habit of remembering facts mainly by their 
place in nature. Accuracy m manual operations is reijuired in 
all experimental inquiries ; and many of them afford scope for 
very considerable skill and dexterity. 

These elementary qualities are well-known to be'reqmsite for 
success In expenmental science, and to be developed by care'^ul 
practice of its methods ; but some hi^er quahuls are quite as 
necessary as these In all but the most rudimentary manipeWionx, 
and are deveI<H>e<l m a remarkable degree by the higher work of 


Thus it IS of impoitaiice to notice tluit a singularly good 
training in the accurate use of words is afforded by experimental 
chemistry. Everyone who is about to enter on an inquiry, 
whether he be a first-year’s student who wants to find the con- 
stituents of a common salt, or whether he be the most skilled and 
experienced of chemists, seeks beforehand to get such information 
from the records of ji-evious observations as may be most uscliil 
for his purpose 1 his information he ohtaius ihrou’h the 
medium of words , and .my failure on his part to understand the 
precise meaning of the words conveying the information requisite 
for Ins guidance is liable to lead him astray Those elementary 
exercises in anaiylicil chemistry, in which brief directions to the 
students alternate with their experiments and their reports of 
experiments made and conclusions drawn, afford a singularly 
effective training in the habit of attending accurately to the 
meaning of words used by others, and of selecting words capable 
of conveying without ambiguity the precise meaning intended 
Any inaccuracy m the student’s apprehension of the directions 
given, or in the selection of words to describe his observations 
.md conclusions, is at once detected when the result to which 
he ought to have arrived is known beforehand to the teacher. 

Accuracy of reasoning 15 no less i (fectively promoted by the 
work of expenmental chemis'ry It is no small ficilitytous 
that the meaning of the woi Is whuh we use to denote proper- 
ties of maltei and operation, can be learnt liy actual observation. 
Moreover each proposition tompiiseil m chcniieal reasonings 
conveys some di-tinci statement susieptdde of verification by 
sm.dar means , and the validity of e.aeh conclusion can be tested, 
not only by ex.amming whether or not it follows of necessity from 
true premisses, but also by subjecting it to the independent test 
of special experiment 

Chemists liavc frequent occasion to employ arguments whicli 
indicate a probahihty of some Irulh , and the anticipations based 
ujion them serve as guides to experimental inquiry by selecting 
i rin lal tests Itut they distinguish most carefully sucli hypotheses 
fiom ilemonstrated facts 

Thus a jialc green solution, stated to contain a pure mciallie 
salt, is found to pixsess some projieilies which belong to saltsof 
Iron Nothing eiie possesses tliese properties except salts oi 
Nickel , and they manifest n slight dillerence from Iron salts m 
oim of the properties observed 

The analyst could not see any appeal atice of that peculiarity 
winch distinguishes Nickel salts ; so he concludes that he has 

I lobalily got iron m his solution, but almost cctainly either Iron 
or Nickel. He then makes sn i sfieriinent whu ll will, he knows, 
(.ISC an entirely different result with Iron salts and Nickel salts ; 
Old he gets S'cry distinctly thi result which indicates Iron. 

I laving found m the gicen liquid propeit.es which the presence 
of Iron coul 1 alone impart, he considers it highly probable that 

I I OHM present But hedo*snjt stop there , for, although the 
f lets before Inm seem to n Iniit of no other mteqirctation, he 
knows that, from insufficient knowledge or .attention, mistakes 
are sometimes made in \cr/ simple matters 1 he analyst there. 
I lie tues as many other experiments as are known to distinguish 
Iron salts fiora all others . and if any one of these leads distmc’l/ 
to a result at vanance with his provisional con.lusion, he goes 
over the whole inquiry aga'n, I'l order to find where his mistake 
was Such uiqiiinc'. are practised largely by students of che- 
mistry, in order to fix in their mindi, by frequent use, a knowledge 
of the fandamental properties of the corn'll in elements, 111 order 
to le.arn by practice the art of making experimculs, and, above 
all, in order to acquire the habit ot judging accuratcfjr of evidence 
in natural nheromena. Such a student is often surprued at 
being told that it is not enough for him to conduct liu experi- 
ments to such a point that everji conclusion except one is con- 
trary to the evidence before him— that he mii.t then try eve/ 
confirmatory test which he can of the substance believed to be 
present, and ascertain that the sample m Ins haii Is agrees, as fai 
as he can see, in all projiertics of the known substance of which 
lie believes it to be a specimen. 

Those who tread the path of original iiijurji, and add to 
human knowledge by their experim nits, are bound to practise 
tins habit with the most scrupulous fideliiy and care, or ma ly 
and grave will be the mis'akes they will mike 

Thus a chemist thinks it probable tha he might prepare some 
well-known organic body of the aromatic family by a new process. 
He lets to work and obtains a substance agreeing in apt^aacci 
in empirical comjposition, m molecular weight, and m tnnt ir 
other primrtiei with the compound which he has m view. H'J 
is, however, not satisfied that hii product is a sample that 
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compound until he hu examined carefully whether it pouettet 
all the ptoperlies which are known to belong to the substance in 

S aestion. And many a time is his caution rewarded by the 
iscovery of some distinct dincrcnce of melting-point, or of 
crystalline form, &c , which proves that he has made a new 
( ompound isomeric with the one which he expected to make. 
It seemed probable, from the agreement of the two substances 
in many particulars that they might be found to agree 111 all, 
and might be considered to be the same compound , but com- 
plete proof of that conclusion consists in showing that the new 
subslance agrees with all that we know of the old one 

In the most various ways chemists seek to extend tlicir know- 
ledge of the uiiiformiiy of nature , and their reasonings by ana- 
logy from particulars to p.arliculars suggest the working hypo- 
theses which lead to new observations Uefoir, however, 
proceeding to test the truth of his hypothesis by expeiinieni, the 
clieniisr passes in renew, as well as he c.ni, all Ihe general hnow- 
lei ge which has any bearing 011 it, m order to find agreement or 
dr-agreement between his hypothesis and the ideas established 
by past experience Sometimes he sees that his hvpolhe-.is is at 
vaiiance with some general law in which he has full confidence, 
an I he throws it aside as disproved by that law On o'het 
occasions he finds that it follows of nece-sity from some known 
law, and he then proceeds to vtrify it by expeiimeni, with n con- 
fiih nt anticipation of the result in many cases the hypotliesis 
does not present sufficientlv distinct agreement or disagreement 
wiili the id as established by previous mvcsligslions to ju-tif^ 
eilher the rejeclion of u or a confident belief in its truth , fur it 
of oil happens that the results of expciiciice of similar pheno 
m«na are not embodied in a sufliciently definite or liustwotlhy 
'titvment to have any other effect than that of giving pioba- 
bihly or the contrary to the hvpothcsis 

Another habit of mmd which is indispensahle for success in 
experimental chemi-try, and which is taught by the practice of Us 
various operations, is that ol truthfulness 

T l,e very object of all our tndeavonrs is to get true ideas of 
the natural processes of chemical action , for lu proportion as 
our idias are true do they give us the pi w. r of diiecting these 
I roccsses. In fact, our ideas are useful only so far as they are 
ti ue ; and he mu-t indeed he bliiul to interest .uid to duly who 
could wish to swerve from the path of truth I!ut if any one 
wcic weak enough to make the aticmpt, he would find his way 
b.rred by innumerable obstacles 

I', very addition to'uur science is a matter of immediate interest 
and importance to those who arc working m the same direction. 
Theyvenfyin various ways iheslatements of ihc first discoverer, 
niid Seldom fail to notice further paiticulars, and to correct any 
little errors of detail into winch he may have fallen 'I'hry soon 
make it a stepping-stone to lurilier discoveric- Anything like 
Willul mistepreseiiution is inevitably dnccled and made known 
It must not, however, be sui<(iused that the mvesligator drills 
unconsciously into the habit of trullifuliiess for want ul tempta- 
tion to be untruthful, or even that irior pieseiUs itself to his 
mind in a grotesque and repulsive garb, so as to enlist from the 
first bis feelings against it , for I can assuie you that the precise 
comrury of these things happens brror comes before him 
usually in the very garb of truth, and his utmost skill and atten- 
tion are needed to decide whether or not it is cntitlcd^to retain 
that garb 

You will easily see how this happens if you reflect that each 
woiking hypothesis employed by an investigator is an unproven 
proposition, which bears such resemblance to truth as to give 
rise to hopes that it may really be true The investigator trusts 
It provisionally to the extent of trying one or more experiments, 
of which It claims to predict the specific result Even though 
It guide him correctly for a while, he considers it still on trial 
iniiil It has been tested by every process which ingenuity can 
su 1 esi for the purpose of detecting a lault. 

Most errors which an expeiimcntalist has to do with are really 
im(i«iiect truths, which have done ^ood service m their lime by 
gi.ul iig the course of discovery The great obiect of scientific 
wuik IS to replace these imperfect truths by more exact and 
tv mprehensive statements at the order of nature 

\« hoever has once got knowledge from Nature herself by 
trutliful reasonmg and experiment, must be dull indeed if he 
c’oex not feel that he has acquired a new and noble power, and 
It he does not long to exercise it further, and make new con- 
quesu from the malm of darkness by the aid of known truths. 

The baht of systemStically searching for truth by the aid of 
known tnidis, and of testiiig the validity of each step by con- 


stant reference to Nature, has now been practised for a suffi- 
ciently long time to enable us to judge of some of its results. 

Every true idea of the order of Nature is an instrument of 
thought It can only be obtained by truthful investigation j and 
It can only be used effectively in obedience to the same laws 
But the first idea which is formed of anything occurring in nature 
affords only a partial representation of the actual reality, by re- 
cording what IS seen of it from a particular point of view By 
exaiiitmng a thing from different points of view we get different 
ideas ot 11 , and when we compare these ideas accurately with 
one another, recollecting how each one was obtained, we find 
that they really supplement each other 

We try to form m our minds a distinct image of a thing capa- 
ble of producing these various appearances , and when we have 
succeeilc 1 m doing so, we look at it from the d fferent points of 
view from which the naiural object has been examined, and hnd 
that the nlcas so obtained meet at the central image It usually 
happens that an accurate ex imination of the mutual bearings of 
these idciis on a ccmnl image suggests additions to them and 
coirection of some particulars in them 

I hiis It IS th.xt true ideas of a natural phenomenon confirm 
and sTciigthcn one another , and he who aids directly the deve- 
lopment ol one of them is sure to promote indirectly the con- 
solidaiioii of o heis 

Each onward slep in the search for truth has made us stronger 
for the work , and when we look back upon what has been done 
by the clf Ills of so many workers simply but steadily duecled by 
truth towaids further tru'h, we see that they have achieved, for 
the benefit of the human lacc, the conquest of a systematic body 
of truihs which encourages men to similar efforts while affoidiiig 
them the mod effectual aid and guidance. 

Tins lesson of the inherent vitality of truth, which is taught 
us so clearly by the history of our science, is well worthy of the 
consideration of those who, seeing that iniquity and falsehood so 
frequently triumph for a while in the struggle fur existence, are 
inclined to take a <les|>i>ndmg view of human affairs, .and almost 
to despair of tiie ultimate predominance of truth and goodness 
I believe It would be impossible at the present time to form an 
adequate iilca of the Vast consequences which will follow from 
the iialiunal adoption of systematic measures for allowiing our 
knowledge of truth to develop itself freely, through the lalxmr* 
of those who .ire willing and able to devote themselves to its ser- 
vice, so as to strengthen more and more the belief and trust of 
mankind in its guidance, m small matters as well as 111 the highest 
and most important considerations. 

I am desirous of describing briefly the more important of 
those measures , but first let me mention another habit of mind 
which naiuially follows from the effective pursuit of truth— a 
liabit winch might be described in geneial terms as the applica- 
tion to other matters of thb truthfulness imparled by scieace. 

The words which the great German poet put into the mouth 
of Menhistopheles when describing himself to 1' aust afford per- 
haps tne most concise and forcible statement of what w<- may call 
the anli-scieiuific spirit — 



The true spirit of science is ceriamly affirmative, not negative ; 
for, as 1 mcniioneil just now. Us history teaches us that tfie de- 
velopment of our knowledge usually takes place tlirough two or 
more simultaneous ideas of the same phenomenon, quite 
different from one another, both of which ultimately prove to 
be parts of some more general truth ; so that a confident belief 
in one of those ideas docs not involve or justify a denial of the 

1 could give you many remarkable illustrations of this law 
from among ideas familiar to chemists But I want you to con- 
sider with me lU liearing on the habit of mmd culled toleration, 
of which the development in modern times is perhaps one of the 
most hopeful mdicatiuns of moral improvement m man. 

Ill working at our science we simply try to find out what is 
true , for although no usefulness is to be found at first in most of 
our results, we know well that every extension of our knowledge 
of truth IS sure to prove useful in manifold ways. So tegular an 
attendant is usefulness upon truth m our work, that we get ac- 
customed to expect them always to go together, and to believe 
that there must be some amount of truth wherever there is mani- 
lest usefulness. 

The history of human ideas, so far as it is written in the re- 
cords of the progress of science, abounds with instances -of men 
contributing powerfully to the development of important general 
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ideas, by their accurate and conscientious experiments, while at 
the same time professing an actual disbelief m those ideas 
Those records must indeed have been a dead letter to any who 
could stand carping at the intellectual crotchets of a good and 
honest worker, instead of giving him all brotherly help m the 
furtherance of his work. 

To one who knows the particulars of our science thoroughly, 
and who knows also what a variety of ideas have been resorttil 
to m working out the whole body of truths of which the science 
is composed, there are few more impressive and elevating sub- 
ects of contemplation than the unity in the clear and bold out- 
ine of that noble structure 

I hope that you will not suppose, from my references to 
chemistry as promoting the development of these habits and 
powers of mind, that I wish to claim for that particular branch 
of science any exclusic e merit of the kind , for t can assure you 
that nothing can he further fiom my intention 

I conceived that you would wish me to speak of that depait- 
ment of science which I have had occasion to study^more pir- 
ticnlarly , but much that T have said of it might be said with 
equal truth of other studies, while some of its meiits may lie 
claimed in a higher degree by other hr.anches of science On 
the other hand, those Inghest lessons which I have illustrated by 
chemistry are best learnt by those whose mtellectual hori/on in- 
cludes other provinces of knowledge 

Chemistry presents peculiar advantages for ediic it lonai purposes 
in the combination of breadth and accuracy m the training which 
It affords , and f am inclined to think that m this respect it is at 
present unequalled. There is reason to believe that it will play 
an important pait m general education, and render valuable 
services to it in conjunction with other scientific and with literary 

I trust that the facts which I have submitted to your consi- 
deration may suffice to show you how fallacious is tliat ma'c- 
rlaUstic idea of jihysical science which represents it as leading 
away from the study of man’s noblest faculties, and from a 
sympathy with his most elevated aspirations, towarils mere inani- 
mate matter '1 he material work of science is directed by ide is 
towards the att imment of further ideas Fach step in sciciuc 
IS an addition to our Ideas, or an improvement of than A 
science is but a body of ideas respecting the order of nature 
Each idea wliich forms part of physical science hts been 
derived from observation of nature, and has been tested again 
and again m the most various ways by reference to nature , but 
this very soundness of our materials enables us 10 raise upon the 
rock of truth a loftiei structure of ideis than could be erected on 
any other foundation by the aid of uncertain materials 
The study of science is the study of man's most accurate and 
perfect iiitelleclual labours , and he who would know the powers 
of the human mmd must go to science for his materials 
I-ike other powers of the mind, the imagination u powerfully 
exercised, and at the same time disciplined, by scientific woik 
Every investigator has fre'juent occasion to call forth m his mind 
a distinct image of something in nature which could proilucc the 
appearances whicli he witnesses, or to frame a proposition em- 
bodying some observed relation ; and m each case the image or 
the proposition is required to be true to the materials from wliicli 
it IS formed There 1 $ perhaps no more perfect elementary il- 
lustration of the accurate and useful emjdoyment of the ima- 
gination than the process of forming m the language of symbols, 
from concrete data, one of those admirable general propositions 
called equations ; on the other hand, the contemplation of the 
order and harmony of nature as disclosed to us by science 
supplies the imagination with materials of surpassing grandeur 
itnd brilliancy, while at the same time alTording the widest scope 
for its elTects 

The foregoing considerations respecting the meaning and use 
of scientific work will, I trust, afford us aid m considering what 
measures ought to be taken in order to promote its advancemeni, 
and what we can do to further the adoption of such measures 
Like any other natural phenomenon, the growth of knowledge 
in the hi^an mind is favoured and promoted by certain circnm- 
itances, impeded or arrested by others ; and it is for us to ascer- 
tain from experience what those circumstances respectively are, 
and how the favourable ones can be bwt combmed to the 
exclusion of the other*. 

The best and aoblest things in this world aie the result of 
gradual growth by the free action of natural force* •, and the 
proper fnnetion of legislation u to systematise the conditions 
most favourable to the ftee action which is desired. 

I shall consider the word* ‘'Advancement of Science” a* 


referring to the development and extui.ion of our systematic 
knowledge of natural phenomena by mieAi/.ition and research. 

The first thing wanted for the work of .nlvan^ing science is a 
supply of well qualified workers The second thing w to place 
and keep them under the conditions most fwimrable to their 
efiii tent activity The most suitable men must be found while 
still young, and trained to the work Now I know only one 
really ritual way of finding the youths who aie best en- 
dowed by nature for the purpose , and that is to systematise and 
develop the natural conditions which accidentally concur m par- 
ticular cases, and enable youths to rise fiom the crowd. 

The first of these is that a young man get< a desire for know- 
ledge by seeing the value and beauty of some which he has 
I acijuired When he has got this desire, he exeits himself to in- 
crease his store , and every dilliculty surmounted Increases his 
love of the “pursuit, and strengthens his determination to go on. 
Ills exertions are seen by some more experienced man, who helps 
him to place himself under circumstances favourable to further 
progress. He then has opportunities of seeing original inquiries 
conducted, perhaps even of aiding in them , and he longs to 
prove that he also can work out new truths, and make some 
permanent addition to human knowledge If his circumstances 
enable him to prosecute such work, and he succeeds m making 
some new obseivations worthy of iiublica'ion, he is at once 
known by them to the community of scientific men, and em- 
jdoyed among them 

We want, then, a system which shall give to the young favour- 
able opportunities of ac liming a clear and, as far as it goe«, a 
thorough knowledge of some (i vv truths of nature such as they 
can understand and enjoy — which shall afford opportunity of 
further and further mstruclion to those who have best profited 
by that which has been given to them, and aie anxious to obtain 
m >re— which shall enable the best fludents to sec what original 
invesligation is, and, if possible, to assist in carrying out some 
research —and, finally, which shall supply to each sindent who 
has the power and the will to conduct reseaichc-, all material 
conditions which are requisite for the purpo e. 

Kut mves'igators, onc<- foiiiul, ought to be place 1 in the cii- 
cuinstances most favourable to ihcir iffiLient activity 

The first and most fundamental condition for this is, that then 
desire for the acqmsuton of kiiowdedee bo kept alive and los- 
(I red They mu t not merely retain the hold which they iiaie 
acijnired on the g»mral boly of their science, they ought tj 
strengthen and even 1 that hold, by acquiring a more complete 
and accurate knowledge of its doctrine 1 and mcthotls ; m a 
word, they ought to be more thoiougli students than during their 
stale of preliminary training 

They must be able to live by their work, without divering 
any of their energies to o'her pursuits , and they must feel 
security .against want in the event of illness ot old age. 

1 liey must be supplie 1 with intelligent and trmied assistants 
to aid m the conduct of their rese.iiehes, and whntevcr buildings, 
apparatus, and ravteiuU may be req-ireil for conduct ng those 
researches effectively 

The desircai system must therefore provide arrangements 
fivourable to the mamtcnancc ami development of the tine 
sliidciit-spirit in invest Ig.i tors while providing them with perma- 
nent means of subsistence, sufficient to enable them to ffcel 
secure and tranquil m working at science alone, yet not sufficient 
to neutralise their motives for exeition , and at the same time it 
must give them all external aids, in proportion to their wants 
and powers of making good use of them. 

Now I propose to describe the outlines of such a syjfeni, 
framed for the sole porpese of jmiinoung research, and then 10 
consider what other resulis would follow fiom its working. 

If It should apjiear possible to estibbsh a system for the effi- 
cient advancement of science, which would be productive of 
direct good to the community in other import.mt ways, 1 think 
you will agree with me that we ought to do all we can to pro- 
mote its adoption. 

Let the most intelligent and studious children from every pn- 
niary school be sent, free of expense, to the most accessible 
secondary school for one year , let the best of these be selected 
and allowed to continue for a second year, and so on, until the 
Hue of them have learnt all that is to be there learnt to advan- 
tage. I,et the best pupils from the secondary schools be sent to 
a college of their own selection, and there subjected to a similar 
process of annual weeding , and, finally, let those who get satis- 
factorily to the end of a college curriculum be supphedwUh aa 
allowance Sufficient for their maintenance for a > ear, on cona- 
tion of their devoting their undivided energies to research, under 
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the inspection of competent college authorities, while allowed 
such aids and facilities as the college can supply, with the addi- 
tion of money-grants for special purposes Let all who do well 
dunng this first year be allowed similar advantages for a second 
and even a third year. 

" Each young investigator thus trained must exert himself to 
obtain some appointment, which may enable him to do the most 
useful and creditable work of which he is capable, while com- 
bining the conditions most favourable to his own improvement. 

Let there be in every college as many Professorships and 
Assistantbhips in each branch of science as are needed for the 
edicient conduct of the work there going on, and let every 
Professor and Assistant have such salary and such funds for 
apparatus, &.C , as may enable him to devote all his powers to 
the duties of his post, under conditions favourable to the success 
of those duties , but let each professor receive also/i propoMon 
of the fees paid by his pupils, so that it may be his direct interest 
to do his work with tlie utmost attainable efficiency, and attract 
more pupils. 

Let every college and school be governed by an independent 
body of men, striving to increase its Ubcfulness and reputation, 
by sympathy with the labours of the woiking staff, by material 
aid to them when needed, and by getting the very best man they 
can, from their own or any other college, to supply each vacancy 
as it arises 

Tn addition to colleges, which are and always have been the 
chief institutions for the advancement of learning, establishments 
for the observation of special phenomena are frequently needed, 
and will doubtless be found desirable m aid of a general system 
for the advancement of science 

Now, if a system fulfilling the conditions which I have thus 
briefly sketched out wore once properly established on a suffi- 
cient scale, it ought to develop and improve itself by the very 
process of its work.ng , and it behoves us, in ludging of the sys- 
tem, to consider how such dcvclopmenl and iinprovemcnt wodd 

The thing most needed at the present time for the advance- 
ment of science is a supply of teacliers devoted to that object — 
men so earnestly striving for more knowledge and licttcr know- 
ledge as to be model students, stimulating and encouraging those 
around them by their example as much as by their teaching 
Young men do not piepire themselves m any numbers for such 

I Because the chief influences which sunound them at school 
and at college are nut calculated to awaken m them a desiie to 
obtain excellence of such kind 

II Because they could not expect by means of such qualities 
to reach a position which would atlord a competent subsistence 

Let these conditions be reversed, to the extent that existing 
teachers have powerful Inducements to make their students love 
the study of science for Us own sake, with just cunlidence that 
they will be able to earn a livelihood if they succeed in qualify- 
ing themselves to advance science, and the whole thing is 
changed The first batch of young lnve^tlgators will be dispersed 
among schools and colleges according to their powers and ac- 
quirements, and will imimive their influence upon the pupils, 
and enable them to send up a ‘-ccond batch bcUer trained than 
the first This improvement will go on incteasing, if the natural 
forces which promote it are allowed free play and the youth of 
each successive generation will have better and moie fre- 
quent opportunities of awakenmg to a love of learning better 
help and guidance in their elfiiris lo acquire and use the glorious 
inhentance of knowledge which had been left them, better and 
moie numerous living examples of men devoting their whole lives 
to the extension of the domain of truth, and seeking their highest 
reward in the consciousncsw that their exertions have benefited 
their fellow-men. and are apjireciated by them. 

A young man who is duly qualified for the Work of teaching 
the invest^tion of some particular branch of science, and who 
wishes to devote himself to it, will become a memlier of an asso- 
ciation of men selected for their known devotion to learning, and 
for their ability to teach the methods *of investigation in thetr 
respective subjects. Around this central group is ranged a fre- 
quently changing body of youths who trust to them for encourage- 
mtnt and guidance m their respective studies. 

Our yoigig uivestigalor finds it necessary to study again more 
carefully many parts of his subject, and to examine accurately 
ihe evidence of various contluaions which lie had formerly 
adopted, in order that he may be able to lead the minds of hu 
pupils by easy and natural yet secure steps to the discovery it \ 


the gene al truths which are witbm their reach. He goes over his 
branch of science again and agam from the foiuidation upwards 
striving each tune to present Us essentud particulars more clearly 
and more forcibly, arrangmg them in the order best calculated to 
stimulate an inquiring mind to reflect upon their meaning, and to 
direct Its efforts effectively to the discovery of the general ideas 
which are to be derived from them He is encouraged in these 
efforts by the sympathy of his colleagues, and often aided by 
suggestions derived from their experience in teaching other 
brandies of science, or by information respecting doctrines or 
methods which throw a light upon those of his own subject. 

No known conditions are so well calculated to give a young 
investigator the closest and stiongest grasp of his object of which 
he IS capable as those m which he is placed while thus earnestly 
teaching it in a college , and inasmuch as a thorough mastery of 
known truths is needed by everyone who would work to advan- 
tage at the discovery of new truths of that kind, it will, in most 
casts, be an object of ambition to the ablest young investigators 
to get an opportunity of going through the work of teaching in 
a college, in order to improve themselves to the utmost fur the 
work of original reseaich. There is, however, another advan- 
tage to Uitiii in having such work to do ; for the best way to 
ascertain at any one time what additions may be made to a 
science, is to examine the facts which have been discovered last, 
and to consider how far they confirm and extend the established 
ideas of the science, how far they militate against those ideas. 
An investigating teacher is constantly weaving new facts into 
the body of his science, and forming anticipations of new 
tiuths by considermg the relation of these new focts to the old 

When our investigator has thus got a thorough mastery of his 
science and new Ideas for its extension, he ought to have the 
oppurtuiuly of turning his improved powers to account by devot- 
ing inoie of his time to original research , m fact be ought to 
teach research by example more than hitherto, and less by ele- 
meniary exercises upon known facts If he has discharged the 
duties of ins first po-t with iiiaiiifest elficie»cy, he will be pro- 
moted, either in his own or some other ccile^e, lo a chair aflurd- 
ing more leisure and facility for original research by hu own 
hands and by those of his assistants and pupils borne investi- 
gators may find it desirable to give up after a while all teaching 
of previously published tiuths, and confine themselves to guiding 
the original researches of advanced pupils, while stimu. sting them 
by the example of llieir own discovericsi But mosi ol them wiJl 
probably prefer to do elementary teaching work from time to time, 
for the yake of the opportunity of going over the groundwork of 
their science, with a knowledge ol the new facts and enlarged 
ideas recently established 

Now It must be observed that such a sy.temasthe above, once 
developed lo its proper proportions, so as lo send annually lo 
secondary schools many thousands of poor children who wou'd 
otherwise never enjoy such advantages, and so as to train to 
original investigation a corresponding proportion of them, would 
not only provide mure young investigators than would be needed 
for systematic teaching functions, but would also give a partial 
tiaming of the same kind to many whose abilities proved to be 
Insufficient, or whose tastes were not congenial to such pursuit. 
Some would be tempted by an ndvanlagenus opening in an in- 
diisinal pursuit or in the public service to break off thetr studies 
before completion, and others would find, after completing their 
training, a position of that kind more desirable or more attain- 
able than a purely scientific appointment. Not only would 
much good ol other kinds be accomplished by this circumstance, 
but we may say with confidence that the system could not 
work with full advantage lor its own special purpose of promc> 
ting the advancement of science if it did not diffuse a know- 
ledge of the truths and methods of science beyond the circle of 
teachers. 

There is an urgent need of accurate scientific knowledge for 
the direction of manufacturing processes, and there could not be 
a greater mistake than to suppose that such knowledge need not 
go beyond the elementary truths of science. In every branch of 
manubeture improvements are made from time to time, by the 
introduction of new or modified processes which had been dis- 
covered by means of investigations as arduous as those conducted 
for purely scientific purposes, and involving as great powers 
and accompliabments on the part of those who conducted 
them 

Any manufacturer of the present day who does not make effi- 
cient ariangementi for gradually perfecting and Improving Ua 
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proceitei ought to muke at once enough money to retire ; for so 
many are moving onwards la this and other countries, that he 
would soon be left behind. 

It would be well worth while to eitablish such a system of 
scientific education for the sake of training men to the habits of 
mind which are required for the improvement of the manufactur- 
ing arts , and I have no doubt that the expense of working the 
system would be repaid a hundred times over by the increase of 
wealth of the commumty j but I only mention this as a secondary 
advantage of nationai education 

A system of the kind could not expand to due dimensions, nor 
could It, once fully established, maintain itself in full activity, 
without intelligent sympathy from the community , and accord- 
ingly Us more active-minded members must be taught some goou 
examples of the processes and results of scientific inquiry, before 
they can be expected to take much interest in the results achieved 
by inqiurers, and to do thetr share of the work requisite lor the 
success of the system. I need hardly remind you that there are 
plenty of other strong reasons why tome such knowledge ol the 
truths of nature, and of the means by which they are found 
out, should be diffused as widely as possible throughout the com- 
mumty. 

You perceive that in such educational system each teacher 
must trust to his own exertions for success and advancement , 
and he will do so if he is sure that his result, will be known and 
compared impartially with those attained by others Each 
governing body must duly maintain the efficiency of their school 
or college, if its support depend in some degree on the evidences 
of that efficiency , and they will try to improve their school if 
they know that every improvement will be seen and duly ap- 
preciated. 

The keystone of the whole structure is the action of the State 
in distributing funds carefully among schools and colleges pro- 
portionally to the evidence of their doing good work, which 
could not be continued without such aid 

I am inclined to think that the State ought, as far as possible, 
to confine Us educational grants to the purpose of maintaining 
and continuing good work which is actually being done, and 
rarely if ever to initiate educational experiment, first, because 
It u desirable to encourage.private exertion, and donations for 
the establishment of schools and colleges upou new systems, or 
in new localities, by giving the public full assurance that il .any 
new institution establishes its right to existence, by doing good 
work fur a while, it will not be allowed to die off fur want of 
support ; and, secondly, because the judicial impartiality re- 
quired in the adinmistration of public funds, on the basis of 
results of work, u hardly compatible with an advocacy ol any 
particular means ol attaining such results 

On the other hand, expenence has shown that special endow- 
ments, which tie up funds in perpetuity for a definite purp >se, 
commonly fail to aitam their object under the altered circum- 
stances which s| niw up in later generations, and not unfrequcntly 
detract from the efficiency of the institutions to which they are 
attached, by being used lor objects other than those which it is 
their proper function to promote. 

Wnen there is felt to be a real want of any new instituuon for 
the promotion of learning, men are usually willing enough to 
devote ttuie and money to the purpose of establishing it and 
giving it a fair trial. It is desirable that they should leave the 
State to judge bf their experimeat by its results, and to maintain 
It or not, according to the evidences of its usefulness. No 
institution ought, for Us own sake, to have such permanent 
endowments as might deprive its members of motives for 
exertion. 

The State could not, however, discharge these judicial 
functions without accurate and trustworthy evidence of the 
educational work done at the various schools and of us success 
For this purpose a record must be kept by or under the direction 
of every teacher of the weekly progress of each pupil, showing 
what he has done and how he bag done it. Official inspectors 
would have to see to these records being kept upon a uniform 
scale, so that their results might be comparable. The habit of 
keeping such records conduces powerfully to the efficiency of 
teac^s ; and, for the sake of the due development of the 
teaching system, it ought to prevail Mnerally. Having such 
full and accurate means of knowing wtuit opportunities of im- 
provement pupils have emoyed, and what use they have made 
of those opportumties, Government ought to* stimulate their 
rxertioiis and test their progress by periodical examinations It 
u of the utmost importance to allow any new and improved 


system of instruction to develop itself freely, by the ej-v. 
those who are willing to undertake the labour and ruk of trying 
it on a practical scale ; and the pupils who acquire upon such 
new system a command of any branch of science, ought to have 
a fair opportunity of showing what they have achieved and how 
they have achieved it An aWe and impartial examiner, knowing 

the new systems in use, will encourage each candidate to work 
out his results in the manner in which he has been taught to 
work out results of the kmd 

Examinations thus impartially conducted with a view of 
testing the success of teachers in the work which they are endea. 
vouringtodo, have a far higher value, and consequent authority, 
than those which are conducted m ignorance or disregard of the 
process of training to which the candidates have been subjected , 

' we may safely say that the examination system will not 
a Its full usefulness until it is thus worked m intimate 
connection with a system of teaching. 

In order to give every one employed m the educational 
system the utmost interest in maintaining and increasing his 
efficiency, it is essential that a due measure of publicity be given 
to the chief results of their respective labours. Schools and 
colleges ought, to a considerable extent, to be supportetl by the 
fees paid by pupils for the instruclion received , and every 
'■rofeisor being in part dependent upon the fees of his pupils will 
ave a direct interest m atiractmg more pupils to his classes or 
laboratories The fame of importaut original investigations of 
his own or his pupils, published in the scientific loiimals, is one 
of the natural means by winch a distinguished Professor attracts 
disciples, and the success of his pupils m after life is another 
His prospects of promotion wdl depend mainly on the opinion 
formed of his powers from such materials as these by the 
governing bodies of colleges arul by the public , for if each 
college 18 dependent for success upon the efficiency of its 
teaching staff, its governing body must do their best to fill up 
every vacancy as it arises by the apiiomtment of the ablest and 
most successful Professor whom they can get , and any college 
wh.ch does not succeed in obtaining the services of able men 
will soon lose reputation, and fall off in numbers. 

There are, however, furiher advantages to the working of the 
system to be deriveil from lull publicity of all its more important 
proceedings It will supply material for the formation of a 
sound public opinion re-^cting the proceedings of the author- 
ities m their vanous spheres of action A claim for money 
might be made upon Government by the rulers of some college 


>e likely to happen veiy often if the applications, together 
with the evidence bearing on them, are open to public scrutiny 
and criticism ; and when they do occastjnally happen, there 
will be a natural remedy for them 
If I have succeeded in making clear to you the leading 
principles of the plan to be adopted for the advancement of 
science, including, as it necessarily must do, national education 
generally, you will, I think, agree with me that, from the very 
niagnitude and variety of the interests involved in its action, such 
system must of necessity be under the SApreme control of Govern- 
ment. Science will never lake us proper place among the chief 
elements of national greatness and advancement until it is ac- 
knowledged os such by that embodiment of the national will 
which we call the Government Nor can the various institutions 
or Its advancement develop duly their usefulness until the chaos 
n which they are now plunged gives place to such order 
IS It IS the propel function ol Government to establish and 
mamtain. 

Bat government has already taken, and- is continuing to take 
action m various matters affecting elementary popular education 
and higher scientific education, and it would be difficult to arrest 
such action, even if it were thought desirable to do so The 
only pracucal question to be considered is how the action of 
Government can be systematised so as to give free play to the 
natural forces which have to do the work 
By establishing official exainmations for appointments and for 
degrees Government exerts a powerful mfluence on the teachiM 
in schools and colleges, without taking cogiurance, except in 
^-e few cases, of the systems of teaching which prevail in 
jfc Again, they give grants of public money from time to 
time in aid of colleges or universities, or for the establishment of 
a high school under their own auspices. Sometimes they endow 
a Profeasoiship. In taking each measure of the kind they are 
doifotlest influenced by evidence that it U in itself a good thiag. 
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calculated to pramote the advaacemeat of leanune. But a 
thinff wludi ii good in itself may produce eril effects Tn relation 
to others, or B(^ effects incommensurate with iU> cost Thus 
examinations afford most valuable aid to educational work when 
carried on in conjunction with earnest teacheia , yet when esta- 
blidied in the absence of a good system of education, they are 
liable to give rise to a one sided tramine contrived with a special 
sHew of getting young men through the examinations. If no 
properly educated young men were found for a particular depart- 
Wetit of the public service, and an examination of all candidates 
for such appointments were to be establislied for the purpose of 
Improving the system of training, candidates would consider 
their power of answering such questions as appeareil likely to be 
set as the condition of their obtaining the appointments, and 
they would look out fur men able and willing to tram them to 
that parlicttlar work in as direct and effective a manner as pos- 
sible The demand for such instruction would soon lie supplied 
Some teachers would undertake to give instruction for the mere 
purpose of enabling candidates to get through the examination , 
and by the continued haint of suihwork would gradually come 
to look upon the examiners as malignant beings who keep youths 
ont of office, and whose vigilance ought to be evaded by such 
m*ans os experience might show to be most effrclive lor the pur- 
pose. Once this kind of direct examination-teaching has taken 
root, and is known to produce the desired effect of getting young 
men through the examinations, its existence encourages the ten- 
dency on the part of the aandidates to look merely to the exami- 
nation as the end and aim of their study , ard a class of teachers 
IS developed whose exertions are essentially antagonutic to those 
of the examiners 

There are, no doubt, teachers with a sufficiently clear appre- 
hension of their duty, and sufficient authority, to convince some 
of the candidates that the proper object of their study should be 
to increase their power of usefulness in the career for which they 
are preparing themselves, by thoroughly mastering up to a pre- 
senMd point certain branches of kno's ledge , and that until they 
had honestly taken the means to do this ami Iwlicve 1 they had 
done It effectua'ly, they ought not to go up for examination nor 
to wish to commence their career 

Bat It Is desirable that all teachers be placed in such circum- 
(tances that it may become their interest as well as their duty to 
co-operate to the utmost of their powers m the cbject for which 
the examiners are working. For this purpose their records of 
the work done under their guidance by esch pupil ought to be 
carefully inspected by the examiners before friining their ques- 
tiins, and ought to be accepted as affording the chief evidence of 
the respective merits of the pupils 

This is not the place for considering how the general funds for 
an effective system of national education can tie.t be r.iised, nor 
hoiv existing educational endowments can best be used in aid of 
those funds It is well known that some collcg-s of Oxford and 
Cambndge are possessed of rich endowments, ami thet many clis- 
•inguishcd members of those universiiies aie dcsiious that the 
annual proceeds of those endou merits should be di .ti ibuted upon 
some system better calculated to promote the advancement of 
learning than that which genrrally prevails Indeed we may 
confidently hope that, true to their glorious traditions, those col- 
leges will be led, by the high minded and enlightened c mnsels 
of their members, to rely upon imnroving usefulness in the ad- 
vancement of learhing as the only secure and worthy basis of 
Iheir action in the use of their funds, so that they may take a 
leading part in such system of national education as may be 
moulded out of Ihe present chans 

Ihit file foundations of a national system of education ought 
to tie laid independently of Ih' present arrangements at ( fxford 
and Cambridge, for we msy be sure that the more progress the 
xyctem makes the more easy will become the necessary reforms 
m the older univereitics and colleges 

It it clearly undesiiab'e that Government slinnld longer delay 
obtaining such full and accurate knowledge of the existing na- 
tional resources for educational purposes, and of the manner in 
which they are respectively utilised, as may enable them to 
judge of the comparative prospects of usefulress presented by 
the vuious modes of distributing educational grants They 
ought to'kiiOw what has been done and what » doing m the 
various pubKfe educational eatabltshments liefore they can judge 
which of them would be likely to make the best use of a grant 
of public money. 

We have official authority for expecting such impartial admi- 
nistntion of educatioiial gnwti ; a^ it cannot be doubted that, 


before long, due means will be taken to supply the -prehminaty 
conditions 

You are no doubt aware that a Royal Commis-'ion was ap- 
pointed some time ago in consequence of representations made 
to Government by the British Association on this sul^ect, and It 
is understood that their instructions are so framed as to direct 
their particular attention to the manner in which Government 
may distribute educational grants The Commission is moreover 
composed of most distinguished men, and we have every reason 
to anticipate from their labours a result worthy of the nation and 
of the momentous occasion. 

In speaking of public educational establishments, I refer to 
those which by their constitution are devoted to the adv.xncement 
of learning without pecuniary profit to their resp ’ctive governing 
bodies The annual expemliturc requisite for keeping up a na- 
tional system of popular education will necessarily be considerable 
from the first, and wall become greater from year to year ; but 
once p.nglishmen are fully alive to the parhmount Importance 
of the subject, and see that its attammrnt is within their reach, 
we may be sure that its expense will be no impediment Eng- 
land woul not deserve to reap the glorious fruits of the harvest of 
knowledge if she grudged the necessary outlay loi seed and Ul- 
lage, were it even ten times greatei than it will be It is no use 
attempting to establish a n itionsl system on any other than a 
truly national basis I’rivate and coi porate funds Inevilihly get 
diverted from popular use, .after a few gfiu.-ations, to the use of 
the innuential and rich A national system mu,t steadily keep 
in view the improvement of tlie poor, and dislrilmte public funds 
each year in the manner best ciltuhttd to give to the youths of 
the poorest classes full opportunities of improvement 'propoi- 
ttonal to their capacities, so that they may qualify themselves for 
the utmost usefulness to their coiintiy of which they are capable 
The best possible security for the proper administration of the 
system will lie found in the full and speedy publicity of all the 
particulars of it* working 

It has been frequently remarked that a great proportion of 
English investigators are men of independent means, who not 
only seek no advancement is a reward of their labours, but 
often sacrifice those opportunities of improving their worldly 
iwisition which their abilities and influence oiicn up to them, for 
the sake of quietly advancing human knowledge Uich and 
poweiftti men Iwve very great temptations to turn away from 
science, so that Iho'e who devote tlicir time and money to its 
service prove to us how true and pure a love of science ex'sts m 
this country, and how Eiiglshmen will cultivate it when it is In 
their powei to do so 

Now and then a youth from the poorer classes is enabled by 
fortunate accidents and by the aid of a friendly hand to chm'i to 
a position of scieiu die activity, and to give us, as Faraday did, a 
sample of the iiiUllectual powers which he fallow in the great 
mass of the people 

Now, the practical conclusion to which 1 want to lead you is 
that it rests with you, who represent the national desire for the 
advancement of science, to take the onlo measures which can 
now be taken towards Ihe establishment of a system of edu- 
cation worthy of this country, and adapted to the requirements 
of science. In the present stage of the business the first thing to 
be done is to arouse public attention by all practicable means to 
the importance of the want, and to get people gradually to agree 
to some dehmte and practicable plan of action You will, I 
think, find that the best way to promote such agreement is to 
make people consider the nrturaf forces which have to be svs- 
tematised by legislation, with a view of enabling them to work 
freely for the desired purpose When the conditions essential to 
any national system come to be duly appreciated by those m- 
terested in the cause of education, means will soon be found to 
ca^ out the necessary legislative enactments. 

The highest offices in the State are on our present system filled 
by men who, whatever their political opinions and party ties, 
almost infallibly agree in their disinterested desi'e to signalise 
their respective terms of office by doing any good in their power. 
Convince them that a measure desired by the leaders of public 
opinion IS m itself good and useful, and you are sure to cairy it. 

And, on the other hand, England is not wanting in men both 
able and willing to come forward as the champions of any great 
cause, and to devote their best powers to its service. 

I may well say this at Bradford after the results achieved by 
your Member in the Elementary Education Act. 

Objections will of course be raised to any system on the score 
of difficulty and expense, more especially to a complete and 
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good system. Difficult of realisetioa it certainly must be, for it 
will need the devoted and indefatigable exertions of many an 
able and high-minded man for many a long year. Only ^ow 
how such exertions can be made to produce great and abiding 
results, and they will not be wanting And as for expense, you 
will surely agree with me that the more money u dutnbuted in 
such frugal and effective manner, the better for the real greatness 
of our country. 

What nobler privilege is attached to the possession of money 
than that of doing good to our fellow men? and who would 
grudge giving frerJy from hts surplus, or even depriving himself 
of Some comforts, for the sake of preparing the rising generation I 
for a life of the utmost usefulness and conseiiuent happiness ? 

1 confidently trust that the time will come when the chief item 
in the annual budget of the Chancellor of the £xche<|uer will be 
the vote for National Education , and when in some htci age I 
our nation shall have passed away, when a more true civilisaliun 
has grown up and has formed new ceiities for its tbrobbmg life, I 
when there are but broken aichcs to tell of our budges and 
crumbling rums to mark the s.tc.s of our gicat cathedrals— then I 
will the greatest and noblest of England’s works sUnd more 
perfect and more beat tiful than ever , then will some man sur- 
vey the results of Old England’s labours 111 the discovery of 
imperishable truths and laws of nature, and see tlut her energy 
anil wealth weie accompanied by some nobler attributes — that 
while Engl.shmen were strong and ambitious enough to giasp 
power, they were true enough to use it for its only worthy put 
pose— that of doing good to others. 

1 must not, however, trespass longer upon your time and your 
kind attentton My subject would carry me on, jet 1 must stop 
without having done half justice to it 

If I have suv,cccded m eonvmcing you that a National system 
of Education is now necessary and possible, and m persuading 
you to do what you rtspecavely can to j repaie the way for il, I 
shall feel that the first step is made towaids that great icsuU 


SEcnoNAL Pkocti.mM.s 
SEC 1 ION B — ClILMlCAl SCIENCr 
AuuisESs Ok nil I'KLsiriLM, W J Rcsstii, FRS 
Of late years it his been the eustoin of uiy piedeecs. 
sors in tins chair to open the business of the siction willi 
an address, and the subjeet of this address has almost mi in- 
ably been a review of the progress of chemistry during the 
past year. 1 purjiose, with your leave, to-day to dev.Ue- 
somewhat from this precedent, and to limit my remarks, is 
far as the progress of cheinistry is concerned, to Ihe h.slo.yol 
one chemical substance 1 he inte-rest anil the use of an .iiimul 
survey, at these meetings, of the progress of ehemistry, has to 
a certain extent passed away, for the admirable exiraeis of all 
important cliemieal papers, now published by the Cliemied 
Swiety, has m a great measure taken its plaec, and oflers to the 
chemical student a much more ihorougli means of learning wh U 
progress his science is making than could iiossibly be done by 
the study of a presidential address Doubtless Ihise abstriels 
of chemical papers are known to others than profession d 
chemists, but I cannut pas*! them over without letordinjj ihc 
great use they have proved to be, how much they have done 
already m extending m this country an exact knoivleilge of tlie 
progress of science on the continent, and in helping .and In 
slimulatmg those who are engaged m scienlifie pursuits m this 
country / befieve few grants made by this Association base 
done more rea good than those which have enabled the Chemie.il 


bociety to publish these abstracts ‘ 

I dwell for a moment on the doings of the Chemical bociely, 
for 1 believe in the progress of this Soeicty we have a niosi im- 
portant in^cation of the progress of ehem.eal science m tins 
country Ihe number of original papcis eommnmealed t.i the 
Society during the past year lias far exceeded that of previous 
year hfty eight papers were read to the 
society, whereas the average number lot the last thice yeais 
IS only twentynme. Further, I may say, there is every appear- 
ance of thu increased activity nut only continuing, but 'even 
increasing. Another matter connected with the bociety deserves 
a passing word, 1 mean its removal from Us old rooms at Bur- 
; rasufficient accommoda- 

new ones m the same building This transference 
which IS now taking place, will give to the Soaety a gieat 


increase of accommodation, and thus admit of larger audiences 
attending the leeture’, of the proper development of the library, 
and of the full illustration by experiment of ihe commumcalions 
made to it These improvements must act most beneficially on 
the Society, and stimulate its Ailuie development , even now it 
numbers some 700 member'-, and ctrlainly is not one of the least 
aetne or least useful of the many scientific societies in London 
Since our last meeting, at Brighton, w e have lost tiie most re- 
nowned of modem chemists— Liebig, His influence on chemistry 
tiuuugh a long and most active life has yet to be written Pub- 
lishing his first p.aper fifty years ago, it is difficult for chemists of 
the present day to realise the changes m ehemital thought, m 
chemical knowledge, .mil in chemical evjieriments which he 
lived through, and was more than any other chemist aetiie in 
jiiomoting His activity w.as unweaiied he comim n caled no 
less lhan 317 jiapers to different scienlific journals, aal almo»t 
every brunch of ehemisliy received some impetus from his hand 
I lebig took an active mtcrist m this Associat on, and I believe 
the last paper he wiole was one in answer to a communication 
made at the last meeting of tins As oeiation On two occasions 
he attended the meetings of the British A'soiiation, and has 
eommuniealed many papers to tli s section The niceling at 
I iverpool in 1837 was the fust at w huh he was present , he theie 
eoinniuniiateil to this section a ii.ij er on llie piodiicis of llie de- 
composition of uric acid, and further gave au account of Ins 
most important discovery, made in conjunction with Wohler, of 
the artificial formation of uica At this meeting Liebig was 
requested to prepare a repoit on the slate of our knowledge 
of isomeric bodies '1 his rtijiie-st, .although often repealed, was 
never complictl with. He' was also lupe-edto report on the 
stale of organic ehemisliy mil org,iiiic analysis thus our section 
w.is e-vidently desnous of giving hi.n full oceupaiiin At the 
meeting in 1840 .it (.lasgow, a jupLi on " Poisons, ( .unlagions, 
and Miasms,” by I lebig w.is le.id , it w.is in fact an absliact 
of die last chapUr in his hook on “1 hemisliy in ils applieations 
to Agricultuic ami Physiology,” and the iunk itself apiieircd 
ihout the same tune, deiiicittd lo this Association Iwlig 
s.iys At one of the meetings of the Chemical Stclioii 
of the British Association for the advancenunt of Science, 
die h( nouiabli task of jiicp.-ring a icjioil upon the slate of 
Oigame Chtmisiry was in pi sed iiiKUi me fn tins present 
lurk I l-risent the Assoc ation with a j .irt ol this report ” At 
the next nue'ing, wheh was hcM at Plvniouth, m 1841, tlure 
w is ,111 niieresiirig letter iicmi J nliig to Dr I’lay/air re id to oui 
seitum. m it, among other matieis, Litlng desmbes an “ ex- 
esllenl meduKl ’’ devised by Dis Will and Varientrapp for 
deieuiniimg llie amount of uitrngen in organic bodies , he also 
s,i)s wc have rejuated all the cxpiessions nt Dr Brown on the 
|iio<luction of stheoti horn jiaiacyanogen, but we have not been 
dile to conhim one of his resuUs , what our experiences prove is 
th.l pauieyanogen is decomposed hv a stiotig heat into nitrogen 
gi , mid a residue of caibun which is exceedingly difficult of 
eoinbustioil 

'lo the next mceling— it was at M,inchestcr, and Dalton was 
the jiresident of this scetion- Di Playlair eommumcaled an 
abstract of Piofi-ssor 1 lehig’s lepoit "On Organic Chemistry 
Iipidied to Physiology and Pathology ” This abstract is printed 
m our proceeding , and the comiiktc woik is looked upon as the 
sieondpartof there|io t on Organic Chemistry Tins Associatum 
m IV therefore fairly consider that it exercised some mflueiiee on 
Liebig in the production of die most important walks that he 
mole Plajfair’s abslia<t must have been hstenerl to with the 
gnatest interest, and I doubt n.it the stalcmenls made sharply 
irilicised, siiecially by the physiologists then at Manchester. 
Playlair concludes his ahsUact with these words, thus summing 
UJI the special objects of these reiioits — “ In die opinion of all, 

I K'liig may lie consideicd a benefactor lo In- siietics, for the 


' 1 K'liig may tie consideicd a benefactor lo In- siietics, for die 
I mtciesting cliseuvcries m agricultuic, published by him in the 
hist pait of Ills rejxirt And havnig 111 that |>omte'l out means 
! by which the food of the Inniian race may be increased, in the 
work now Ivefore us he follows up die chain m its continuation, 
and shows how that food m.ay lie Iiest adapted to the nulrition 
of man Surely there are no two subjects more fitted than these 
for the contemplation of the philosopher , and by the consummate 
sagacitjr with which Liebig has apiibed to their elucidation the 
powers of his mmd, we are compelled to admit that there is no 
living philosopher to whom the C hcmital Section could have 
more appropriately entrustc'd their investigation ” 

At the tneeling at Glasgow, in 1855, Liebig was also present, 
but then only communicated lo this secliun a short paper on fub 
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winunc acid, and aome remarks ou ihe use of luuc water in the 
manufacture of bread. Such 1 beUeve is the history of the 
direa rdationshlp which has existed between Liebig and this 
Association. Indirectly we can hardly recognise how much we 
owe to him. Interested as he was in the work of this Associa- 
tion 1 could not but to-day record the instances of direct aid and 
support which this section has received from him 

1 pass on now to the special subject to which I wish to ask 
your attention. 

It is the history of the vegetable colouring matter found in 
madder It has been m use from time immemorial, and is still 
one of the commonest and most important of dyes. It is ob- 
tained from a plant largely cultivated m many parts of the world 
for the sake of the colour it yields, and the siieci.il interest which 
now attaches to it is, that the chemist has lately shown how this 
natural colouring matter can be made m the laboratory as well as 
In the fields ; how by using a bye-product, winch formerly was 
without value, thousands of acres can be liberated for the culti- 
vation of other crops and the colouring matter which they for- 
merly pioduced lie cheaper and better prepared in the laboratory 
or m the manufactory That a certain colouring matter could be 
obtained from the roots of the Kubta hnctorum, and other species 
of the same plant, has been so long known, that appaiently no 
record of us discovery remains 

Pliny and Dioscorides evidently allude to it The former, re- 
ferring to Its value as a dyeing material, says, “ It is a plant Utile 
known except to the sordid and avaricious, and this because of 
the large profits obtained from it, owing to Us employment in 
dyeing wool and leather” He fuither says, “The madder of 
Italy IS the most esteemed, nnd esnccially that grown in the 
neighbourhood of Home, where and m other places it is pro- 
duced m great abundance ” He further describes it as being 
grown among the olive-trees, or m fields devoted especially to its 
growth The madder of Kaveiina, acconling to Diosiorides, 
was the most esteemed Its cultivation in Italy has been con- 
tinned till the present time, and m i8f\t the Neapolitan provinces 
alone exported it to the value oi mure than a quarter <il a million 
sterling. At the present day we are all very famih.ar with tins 
colouring matter as the commonest that is applied to calicoes It 
il capable of yielding many colours, such as red, pink, purple, 
chocolate, and black The plant in which is the source of this 
colouring matter is nearly allied botamcallyand in a|ipearance to 
the ordina^ Galiums, or bed- straw's It is a native probably of 
Southern Euroiie as well as Asia It is a )>etemiial with herba- 
ceous stem, wnith dies tiown every year , its square jointed 
stalk creeps along the ground to a considerable distance, and the 
stem and leaves aie rough with sharp prickles I he root, which 
M cylindrical, fleshy, and of a pale yellow colour, extends down- 
wards to a considerable depth 1 1 is from this root, which, when 
dned, is known as madder, that the colouring matter is obtained 
The plant is propagated from suckers or shoots These require 
some two or three years to come to full maturity and yield the 
finest colours, although in fiance the crop is often gathered 
after only eighteen months’ growth hrom its taking so long to 
develop. It IS evidently a crop not adapted to any ordinary 
series of rotation of crops The plant lliuves best in a warm 
climate, but has been grown in this country and m the north of 
Enrope 

In Indm it has been grown from the earliest times, and, as 
before stated, has been abundantly cultivated in Italy, certamly 
since the time of Pliny, he also mentions its cultivation in 
Galitee. In this country its culture has often been attempted, 
and has been carried on for a short time, but never with per- 
manent success The madder now used m England is imported 
from France, Italy, Holland, South Germany, Turkey, and 
India. In 1857 the total amount imported into this country was 
434,056 cwts., having an estimated value of 1,284,989/, and the 
average annual amount imported dunng the last seventeen years 
is 310,042 cwts. ; while the amount imported last year, 1872, 
was 283,27.^ cwts , valued at 922,244/ In 1861, it was esti- 
mated that in the South Lancashire district alone, 150 tons of 
madder were used weekly, exclusive of that required for prepar- 
iim gmrancme. 1 quote these figures as showing the magnitude 
of the industry that we are dealing with. Another point of 
much interest is the amount of land required fur the cultivation 
of this plant. In England U was found that an acre yielded only 
from 10 to 20 cwt of the dried roots, but in South Cferroany and 
m France the »me amount of land yields about twice that quan- 
tity. The madder cultivator digs up the roots m autumn, dries 
tliem, in some cases peels them, by iieating them with a flail, and 


I expoits them lu the form of powder, whole root, or, after treat- 
I ment with sulphuric acid, when it is known as garancine. 

The quality of the root vanes much, that from the Levant, 
known as Turkey root, is most valued. According, how- 
ever, to the colour to be produced, is the madder from one 
source or another preferred. 

To obtain the colouring matter, which is but very slightly 
soluble m water, from these roots, they are mixed, after being 
ground, with water m the dye-vessci, and sometimes a little 
chalk is added The fabric to be dyed is introduced, and the 
whole slowly heated , the colouring matter gradually passes from 
the root to the water, and from the water to the mordanted 
fabric, giving to it a colour dependent of course on the nature of 
the mordant 

To trace the chemic.al history of this colouring matter, we 
have to go back to the year 1790, when a chemist of the name 
of Watt piecipUated tlic colouung matter of madder by alum 
I from neuli.il, aikaliiK., and acid solutions he obtained two diffei- 
ent colouring malteis, but could not isolate them, and many dif- 
ferent shades of coloms Charles Halholdi asserleil that madder 
contained uuich inagncsic sulphate, nnd Hiulmann observed the 
good effect producer! on m.i<lder by the addition of calcic car- 
bonate In 182 J, F Kuhlnninn made evidently a caiefiil analysis 
of the m.addei-root, and desenbes n re<l and a fawn colouring 
matter, but the fitst rc.ally important advance made in our 
knowledge of the chemical constitution of this colouring malt<-r 
was by Colin and Kobiquet m 1827 T hey obtained what they 
believed to be, and what has since really proved to be, the true 
colouring iirmcijilo of m.iddei, anil obtained it m a state of 
tolerable puriiy fheir ciiocess for preparing it was very simple 
They took Alsace madder in jiowder, digC'tled it with water, 
obtaining thus a gchlimms mass, winch they treated with boiling 
alcohol, then cvaimratcd off four hfths of the alcohol, and 
treated the lesidiie with a little siilpluiiic acid, to dimmish its 
solubility Then, after washing it with several lilies of water, they 
got a yellow ish sulistance irmaimng T istly, they found llial on 
moderately heating this product m a glass lube, they obtained a 
yellowish vapour loi nied o( brilliant particles, which condensed, 
giving a distinct zone of bnllnnt needles, reflecting a colour 
similar to that (loin the native lead chromate They named this 
substance alizarine, from the levant name lor madder, Ali/an, 
the name by which it is still known there 

A few years later we find other chemists attacking this same 
subject , m tSti Gaultier de < laubry andj Tersoz published the 
account of a long research on the subject , they described two 
colouring matters, a red and a lose one — the red one was ali- 
zarine and the rose one was another body nearly allied to It, and 
now well known as jiurpunne Runge also made an claboi ate 
exanimation of the madder root , lie found no less than five 
diffcient coluuiing matters in it -madder-red, madder-purple, 
madder-orange, madder yellow, and maddei-brown The first 
three he considers to be suited for dyeing purposes, but not the 
last two. 

Runge’s madJer-red is essentially impure alizarin, and his 
m.-id<ler-purplc impure purpurme He does not give any 
analysis of these substances Duiing the next ten years this 
subject seems to have attracted but lilirc attention from chemists, 
but in 1846 bhicl prepared the madder-red and madder-purple of 
Runge, by processes \cry simiknr to those employed by Runge, 
and analyst these substances For maddor-red he gives the 
formula Gsskfisf\> which differs only by Hjf) from the formula 
now adopted f or the maddcr-puiple he gives the formula 
^ts^so^isi fhe same substance, after being sublimed, 

0^,04. The chemist who has worked most on this subject, 
and to whom we are principally indebted fur what we know with 
rerard to the different constituents contained in the madder root, 
IS I)r Schunk of Manchester In Liebig’s Annalen for 1848 he 
gives a long and interesting account of his examination of madder; 
he isolated and identified several new substances which are most 
important constituents oi the root, and has since this time added 
much to our knowledge of the chemical constitution ol madder. 
In the paper above alluded to he confirms the presence of the 
alizarine, and gives to it the formula Ci4H,,04 The nrmcipal 
properties of this body may best be sketched here Its vola- 
tility and brilliant crystalline appearance have already been men- 
tioned ; It IS but slightly soluble m cold water, but much more 
so m alcohol, in ether, and in boiling-water. The colour of Its 
solution IS yellow, and when it separates out from a liquid it has 
a yellow flocculent appearance, differing thus greatly from the 
red bnlhant erystallinc substance before described. In older to 
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obtain thin latter body heat had always been used, so until the 
elaborate experiments of Sclninlc it was a quesUon whethtr the 
heat did not produce a radical change in the substance, whethci, 
in a word, these two bodies were really identical# Schunk s 
experiments proved that they were, and consequeiitly tli.it this 
beautiful colouring matter alirannc existed as such inmadder If, 
however, we go one step further back and examine the fresh root 
of Ruha Hnetarum, that is, as soon as it is drawn from the 
ground, for some time we sliall find no trace of aliranne there 
On slicing the root it is seen to be of a light carroty colour, md 
an almost colourless liquid can be squec/eil out of it, but this is 
entirely free from the colouring malteia of madder 1 it the 
roots, however, be kept if only for a short time, and then they 
will give abimdant evUlence of the presence of .alir.irine , il 
simply heated alwarm may be volatilised from them It aiqHais 
then that the whole of the tinctorial power of this root is devclcqicd 
after the death of the jilant Schunk cxpKiiis this ciiiioils iilic- 
nomeiion as follows • — 'Ih.it in the cells of the living plant llicic 
IS a substance which he has isolated, and has mimed nihiau, 
It is easily soluble in watei and in alcohol , the solution is of i 
yellow colour, and has an intensely bitter (astc , when dry it is a 
hard, brown, gum-like body It has none of the propeitics of a 
dye stuir, but if wc take a solution of it, .ndd some sulphuric 01 
liydrochlonc acid to it, and Imil, a yellow iWculenl substaim 
will slowly sepal ate out, and on filtering it off and washing it, 
It will be found to have the linctoiial properties of madder ami 
to I'onlaiii nh/’anne In the liquid filtereil from it there is, with 
ll* acid added, an uiicrystallisable sugar, so lh.it m this way the 
original product in the root, the riibian, has apparently heen split 
up into aluarme and into sugar. To apjilv this reaction to what 
goes on in the root after its removal from tlio ground, we have to 
find if .iny otlici substances can take the place of the boilini; 
dtlute acid, and Schunk has shown there exists in the toot itsch 
a substance which is eminently fitted to produce tins sphlimg 
up of theiubiAli He obtained this decomposing agent Itoiii 
maihlci simply by digesting It in cold watei, and then iddingaleo- 
liollo the liquid , this thiewdowia.i ledeiisli floeculeiil siibstimi, 
and if only a small portion of this be aildcd to .in aqiitoiis solii 
tion of riibian .and allowed to stand for a few houis 111 .i ii mu 
place, It was found that the rubiaii was gone, and m pint of it 
iheic was a thick tenaceous jelly , this, treated with lold w.iui, 
g.we to It no colour, no biltei taste, but minli sugai kiotii 
the jelly, remaining iiisohibJeq alizarine could be c\ti acted In 
fact, of all known substances this very one found m the maildtr 
itself IS best suited for ctTceting this decomposition of the ruin in 

It ajijiears, then, that these two bodies must exist m the loot 
The history then seems complete '1 lie two substanee-s ate kejit 
•ajiart during the life of the iilaiit m some way of which we know 
nothing, hut as soon as it dies they begin slowly to act on oiu 
another, developing lima the colouring m, alters in maddei. It 
has long been known to dyers that the amount of coloiumg 
matter in madder will increase on keeping it , even for ye.iis it 
will go on improving 111 quiility, and an expeiimcnt of Scliuiik’s 
shows that the ordinary madder as used by ihc dyer has not all 
the rubiaii convened into eolouniig niattei, for on baking a 
sample of it uiid extracting it with cold water he got an acid 
solution devoid of dyeing properties, but on allowing this solu- 
tion to stand some tunc it gelatinised and then possessed dye- 
ing properties. 

Coincident with the appearance of Stliuiik’s first paper w is 
one by Debus on the same subject He looked upon ali/aimc .is 
a U'ue acid, and gave it the name of Lizarie acid, but .as far 
as the eoniposition of it was concerned the pcrccnt.ige which 
he obtained agreed closely with those given by Schunk One 
other investigation concludes all that is unjjortant in the Ins 
tory of aUarme as obtained from madder 'fhis last research 
is of great interest ; it was by Julius 'Wolff and Adolph 
Strcckcr, and published in 1850. They confirm the results of 
others so far that there are iii the madder root two distinct 
colouring substances — this important one alnsarin, and the other 
one purpunne. They prepare these colouring matleis muih m 
the same way that bchunlc did, and very carefully purify and 
analyse tliem , the formulie which they give for them differ, how- 
ever, from Schunk’s • for alizarine they give the formula Cj,HijO, 
and for purpnrine CijHjjO, Further, they suggest that by the 
process of fermeutanon the former is converted irtto the Utter, 
and they show that by oxidation they both yielded phihalic 
acid. Since the publication of this research, until the last 
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expressing the trvic composition of that body It was not only 
Ihc earerul and elaborate work whitli they devoted to the 
subject, but also the ingenious and app.iuiiily well foumled 
Iheoiy on the subject which cainesl eoiiviclnm with it Luirent 
had shown, not many yeais before, th.it when n.iphthahii, that 
liemtiful white crystalline substance obtained fiom coal tar, 
W1S acted on by chlorine, and then lrc.ited with mine icid, 
a body known ns chlorn.iplilhalic acid and having the composi- 
tion was obtained, and on comparing this formula 

with the one they hid obtained for aliranne, WolH and Sireekei 
It once concliideil that it ically was alizarine, only containing 
two atoms of chlorine in place of two of hydrogen , make this 
n [il.icemcnt, an operalioii gcnerilly easily performed, md 
fiom napbthaliii, they had piepared aluaiiiie Further, this 
lektionship between clilormphtlnlic aenl, ami .ilizanne is bome 
out Ml many w.ijs , it, like ili/.inne’, has the power of eomhtmiig 
with diflerent liasie snbsiincos, his a yellow euloiii, is insoluble 
111 witer, melts it nhout (he s.ime (empenture, is volitilc, and 
w hen acted on by alk ill", gives stionglv eoloured solutions Hiking 
then ill these facts into eonsiiknlion, cm we wonclei that these 
ilu mists feel eonviiiecd (hat they li.ive established the composi- 
tion of alizarine, lud li.ivi shown the souice from which it is to 
he obtained artihcially? Appiieiitly but one very simple step 
It minis to trow'ii then woik with smiess, lh.il of lepl, icing the 
t hlorinchy liydiogcn Mi Isms hid only shortly In fore shown how 
this substitution could easily be' midc m the case of chornectie 
itiil by .leting on it wuli polissnim annlgim, .mil Kolbe hail 
Used the batteiy lor the siiiie purpose Itolli these processes, and 
iloitblless all others that the authois can think ol, are 1 ried upon 
the ehloronaphthalie leid, Init cliloioiiaphthilii acid it remains, 
md they are obligul to confess tiny are unable to make this 
substitution .Still they are strong 111 the belief that it is to be 
done md will be done, and com Hide the account of then 
n s. aiehes by pointing out the great teclmical advantage it will 
be to gel ali/arine fiom a worthless substiiice suelias naphtlialin. 
One cannot help even now sympathising with these chemists m 
till ir not lieing thic to conhim what they had reallyihe strongest 
' lulinec for htlieviiig must prove to he a great discovery Me 
now know, however, tint hid they succeeded m elTiilmg tins 
-iibstitulioii, or had they in my other wiy ohtaineil this dbloro- 
iiiphlhalic .lent without the ehlormc, if I may so speak of it, 
uhieli since their time' has been done by Martins md (Iriess, 
ill/ mile would not have lieeii obtained, but a Imdy having a 
lemukable pit illelisin 1 1 pioperlies to it would have lieen iTiis 
body, like alizarnie, is of a yi llowisli colour, but slightly soluble ui 
w iiei, lastly ill ileoliol and ni ellier, is volatile, and on oxida- 
tion yields thcsime products, il is, ni fact, an .milogous body, but 
1)1 longing to another group Wc also know th.it the formula 
piopostil by Wolff .111(1 btreekei, .md so long m use, is not the 
iijiieet one Hut Iilllo moio lemnnstobe added with regard 
to the history of ali/iiiiie as gathered Irom the study of 
the natural sulistanee Scluit/enheigei and I’aiaf suggested 
rliiiibling Wolff anil .Stri'ikir's loinmli foi ilizaiine, and BoUcy 
suggest eil the lormuln C'j„H||()„, which owing to the uneven 
number of bydiogeii atouis was soon rejected 11 we compare 
oiir picsenl knowledge of a!i/,iiiiie with whit it was when these' 
le e.irelies on the nitinal pioduetwerc completed, it is as light- 
ni s compared to darkness, and we may well ask whence has 
ionic this influx of know Icilge ? the answer I hope to show you 
Is imdouhtedly that it has come from the eaieful and aceuiate 
study of abstract chemistry I know of no history m the whole 
of elinnistry which more strikingly illustrates how the piosecu- 
tioii of abstinet seiciiec hys the founilalion for greit practical 
im|>rovcmcnts. My object now, is then to show you, as 
shortly ni I can, how by unhicel means the conijjosition of 
ali/jime was discovereil, how'it has heen iMiiltupartilieially, ami 
how It IS superseding for manufacturing imriioses the loiig-iiseil 
iiatmal product. 

'lo trace this history fiom its soiin'e wo iinist go hack to 
1785, when an apolUee-.iry ot the ii.iini of Hofmann obtained 
the calcium salt of an acid called quitiic ami fiom cinchona 
birk. This acid is now known to be of coinim n lueiirrence 
111 plants. It exists m the billicrry and in coffee', in holly, 
ivy, oak, elm, and ash leaves, and piobihly many others. 
Licbig also prepared the caltiuin salt, .mil was the first to 
give a complete analysis of it , the lormiila he- gave for it ’^s 
Uauss on repeating Liebig’s experiments arriv^ at 
a soroewLat different conclusion, and g <\ e;tlie lormuln CisHmO,,. 
In i 83 S at Liebig’s suggests^, to deknmne which formula was 
correct, Alexaneiw Woxkrensky, from bt. Petersburg, then a 
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student »t Giessen, undertook the further inirestigation of this 
subject, and estsdrlishcd the foinuila the one in fact 

now m use In the course of tins investigation, winch he canned 
further than merely settling the percentage composition of this 
acid, he describes what to us now is of most interest, a new 
substance having pecului and very marked piopcrtic-s He 
says that when a salt ol iiuimc acid is burnt at a gentle heat he 
gets aipicous vapour, the vapoui of foiiiiie acid, and a dejiosit of 
golden nccdlts winch are easily sidilimcd Aftcrwaids lit 
descrilics how this sanu golden snbstanec may be obtained from 
any salt of qumic acid by heating it wiih inangaii'C dioxide and 
dilute sulphuiio acid, 11 llien dislils ovii, condensing in 
golden jcliow netilles on the siilcol llio itctivci, and may he 
iciidcrcd puie by icsubliniation Ihc coiniiosiUon of this liody 
he finds to be C,I1,0, .md names ii <|inni)vl, a name stiongly 
objected to by livnacluis, as conveying a vviong imi>iessinn of 
the nature of the holy , he jn opuses m jdaee of it the name 
qumone, by wlneb it is -nil knnwii l-ar as this body would 
seem to be removed fiom al/aiine, yet i-. the sludy of its 
properties which led to the aitdieial |>roduetion of ali/aime 


Some yeais afterwards Wohler also explained them by the 
decomposition of qiiiine aeiil , he piepaies again this qumone 
and follow, exactly the process deseiibed by Woskiensky lie 
states that with regard to the piopeiliis of tins rein likable Imdy 
he has nothing paUiciilar to add Uovvevei, he pioposes a 
different formula lor it, and discove'isaiid deseidics otiiei Ijodiev 
allie-d to It Among these is Uvdioqumonc L,ll,t.), Uiiireiit 
afterwards shows that ihefinintiU pioposed by Wohler is incon- 
sistent with his and (rcrhanl’s views, anil by experiment confirms 
the former formula for tins Imdy Although m my other chemists 
devoted much attention to this substance, still its real constitution 
and relation to other compounds lemtmeil unknown 

Thus Wohler, I.aurciit, Hofmann, htadlei, and llcssc, all 
had woiked at it, and much expeiimcntal knowledge with regard 
to It had been acquired One iinpoit.int point m its history was 
first the discovery of chlorainl by Lidmaim in 1841, and then 
Hofmann, showing that liy healing uuinone with potassic chloiate 
and hydrochloric acid chloranil could be obtained fiom it , that, 
in fact, chloranil was qumone m which all the hydrogen had 
been replaced by chloiine. Peiliajis the most general impression 
among chemists was th it 111 constitution it w is a kind of aide- 
hyilc, certainly its definite place among chemical compounds 
was unknown 


Kckule suggests a rational formula for it, hut u is to Carl 
Graebe that we owe our knowledge of its tiue consiitiilion In 
18(38 he puhlislicd a remarkable and veiy able paper on the 
qumone gioup of compounds, and then first brought foiward the 
view that qumone was a sulistitulion dciivative of the hydro- 
carbon benzol (t ^ 11 ^) On comparing the compounds of these 
two bodies It Is seen that the qumone contains two atoms of 
oxygen more and two alonis of hydrogen less than benzol, and 
(■raebe, from the study of the decomposition of the qumone, and 
from the compouiiils it forms, suggested that the two atoms of 
oxygen form in themselves a group which is divalent, and thus 
replace the two atoms of hydrogen This supposition he very 
forcibly advocates and shows its simple and salisfactiory appli- 
cation to all the then known reactions of this body This 
suggestion really proved to be Ihc key, not only to the expla- 
nation of the natural constitution of qumone and its denva- 
tives,' but to much important discovery besides At this time 
q iinone seemed to stand alone, no other similarly constituted body 
was known to exist , but what stiikmgly confirms the correctness 
of Graebe’s views, and nidicates their great value, is that 
immediately he is able to apply his lately gained knowledge, 
and to show how other really analogous bodies, other quinones 
in fact, already exist He studied with great care this qumone 
senes of compounds and the relation they bore to one another, 
the relation the hydrocarbon, benzole, bore to its oxidised 
derivative, qumone, and its relation to the chlorine substitution 
products derivable from it At once (his seems to have led 
Graebe to the conclusion, that another such series already 
existed ready formed, and that its members were well known 
to chemists, that in fact naphthalm (tjoHj,) was the parent 
^drocarbon and that the chloruxynaiihthalin chionde (CjfH^ 
Cl, 0 ,) and the perchloroxynaphthdin chloride (C„C 1 , 0 ,) were 
really chlorine substitution comiwunds of the qumone of this 
, senes, corresponding to the bichloroqumone and to chloranil. 
That the chluroxynaphthalic acid CiofHCllHOjO.and the per- 
chloroxynaphthalic acid CjoCls (H O) 0 „ all compoonds pre- 
viously discovered by Laurent, were tealiy t^ies bclonguig to ttot 


series, and further the supposed isomeric of alizarin ducovered by 
Marlius and Grless was really related to this last compound, 
having the composition Ci^llj (H O) O, Furtlier he was 
able to Confirm this by obtaining the quinone itself of this 
senes, the body having the formula CjgHg (O,) containing also 
two atoms less of hydrogen, and two atoms more of oxygen 
than the hydrocarbon naphthalm, and to the body he gave the 
cliaiuctcnstic name of naphthixiuinone The chlorine eom- 
ppuiiils just named aie thus chloro-iiaphlhoqumone, or thloroxy- 
inplulii)quinoiie, and coiiespoiid to the foimei chloroqumones, 
Ma.lms and Guess compound will be an oxynaphthoquinone , 
in Illy other conipusitiiins of this senes aic also known Another 
slcp confiim-itoiy of this existence of a senes of quinones was 
iiiaile byCIrarlic and Uoigiiunii, .is the chloranil could bcfoimed 
by ti eating plicnol by potassic chloiate and hydrochloric acid and 
quinoiK derived fiom it, they showed ilial in the next higher scries 
to the phenol senes, vi/ with cressol, the same reaction held good, 
and by liealing U in the same way they obtain a di- and a tn- 

( 

chlorotolu-qiiiiioneC, < C,< (O,)" which in physical por- 

(ll' 

pciiics very closely lesemblc the corresponding compounds in 
the luwci senes ^ Other compounds have also been prepared. 
In the next step we have the application, which connects these 
senes o( diseovvnes with alizanne Following the clue of a 
celt nil analogy winch they behoved to exist between the 
chlotamlic acid and the chloioxynaphthalic acid 

tigllgt I which they had piovcdto be qumone compounds 
and uh/nrme, (iclievmg that a certain similarity of properties 
indicated a certain similaiity of constitution, Graebe and 
I iebeim.imi were lead to suppose that alizarine must also 
be a denvative from a qumone, and have the foimula 
C14H, I'liy j This theory they weic able afterward to piove , the 
first thing was to find the hydroearbon fiom which the qumone 
might hcdciived, this was done by taking alizanne itself, and 
heating it with a very large excess of zinc powder m a long 
tube, sealed at one cm! A pioduct distilled over, and condensed 
m the ciKil part of the tube, and collecting it and purifying it 
by rcciystallisaliun, they found they had not a new substance, 
but a hydiocaibon discovered as long ago as i8j2 by- Dumas 
and I-ainent, and obtained by them fiom tar They had given it 
the foimula C,j Hj^, and as appaiently it thus contained one 
and a lialf times as many alonis of carbon and hydrogen as 
luphthahn did, they lutiW it I’aranaphthalm , afterwards l^urent 
changed its mine to Anthracene, by which it is still known 
Frit/sclie, 111 1857, probably obtained the same bixly, but gave 
It the formula ( ,, !!]„ Anderson also met with it m his 
researches, cstablislied its composition and found some derivatives 
from it Limiirich m 1860 showid it could be formed syn- 
thetically by ric.iting beiwolchlonde (CrlljCl) with water and 
Berthelut has since proved that it is formed by the action of 
heat on many hyiliocarbons '1 his first step was thus complete 
and most salisfactoiy , flora alizarin they had obtained its 
hydroc.irbon, and this hydrocarbon was a body already known, 
and with such marked piopcrties that it was easy to identify it. 
But would the next rcqiiiremeiU be fulfilleil. Would it like 
benzol and naphthalm yield a qumone ? The exi>eriment had 
not to be tried, for when they found that anthracene was the 
hydiocaibon found, they recognised m a body already known 
to exist, the qumone derivable from it. It had been prepared 
by Laurent by the action of mtne acid on anthracene, and 
cdled by him anthraceneuse, and the same substance was also 
discovered by Anderson and called by him Oxanthracene The 
composition of this Ixidy was proved by Anderson and Laurent to 
be Ci^HgOj, and it thus bears the same relation to its hydrocarbon 
anthracene, that qumone and naphthaquinone do to tlicir hydro- 
carbons Graebe gave to it the systematic name of anthraquinone. 
We have then, now, three hydrocarbons CgHg, Ci„H,, and 
Ci-Hig, differing by C4H], and all forming starting points for these 
dinerent qumone senes Aiithroqumone acted upon by chlorine 
gave substitution products such as might have been foretold. It 
is an exceedingly stable compound, not attacked even by fusion 
with potassic hydrate Bromine does not act upon it in the cold, 
but at 100” U forms a bibromanthraquinone. Other bromine 
compounds have also been found. Now, if the analogies which 
have guided them so far still hold good, they would seem to 
have the means of formmg alizarme artificially. Tlteir.theoty is 
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that it is dioxyanthraqumone Cj, H, |ho), •"d if so, judging 
from what is known to take place with other quinone denvativcs 
it should be formed from this dibromoanthraqmnone on boiling it 
with potash or soda and then acidulating the solution They 
try the experiment, and describe how, contrary at first to their 
expectations, on boiling the dibromanthraqumone with potash no 
change occurred, but afterwards, on using stronger potash and a 
higher temperature, they had the satisfaction of seeing the liquid 
little by little become of a violet colour , this show s the formation 
of alizarine. Afterwards, on acidifying this solution, the ali/arine 
separaterl out m yellowish ftoclis (In volatabsing it they got 
It in ciystals, like those obtained from madder. On oxidising it 
■with nitric acid, they get phlhalic acid , and on precipitating it 
with the ordinary mordants or other metallic solutions, they get 
compounds exactly comparable to those from the natural nrodiict 
Every trial confirms their success, so by following fiimly theo- 
retical considerations, they have been led to the discovery of the 
means of artificially foiming this important otgamc colouring 
matter A special interest must always attach itself to this 
discovery, for it is the first instance in winch a natural organic 
colouring matter has been built up by artificial means , now the 
chemist can compete with Natiiic m its production Allhough 
the first. It IS a safe prediction that it will not long be the only 
one; which colouring mallei will follow next it is impossible to 
say, but soonei or later that most interesting one, scientifically 
and practically, iiidigo will hase to yield to the sen ntilic chtinist 
the history of its jncKluction Kclurning for a moment to the 
percentage composition of ali/innc, now tint we know its coii- 
slilution, its formula is cslahlished, and on comparing it 
(Ci« H, O4) with all the different lormulm winch liaio been 
proposed, we see that the one advocated by Scliunk was most 
nearly correct, in fact that it differs from it only by two atoms of 
hydrogen It is not without inteiest to note that the next most 
imporiant colouring matter m madder Purpuinic, winch so 
pertinaciously follows alizarine, is 111 constitution very nearly allied 
to It, and IS also an anthracene derivative 

Scientitically then the ailificial pioduction of this natural 
product was complete, but tlie practical question, can it be 
made in the laboratory cheaper than ilcan be obtained from the 
root, had yet to be dealt with Theiavv material, the anthracene, 
a bye-product in the manufacture of coal gas, had as yet only been 
obtained as a cheniical cunosity j it had no maikct value, its cost 
would depend on the labour ofscparatingitfrom tlic tar, and the 
amount obtainable But with regard to the bromine necessary to 
form the bibromantharquiiiune it was dilTerent , tlic use of smh 
an expensive tc-agent would preclude the process becoming a 
manufacturing one But could no cheaper rc-agent be used in 
place of the bromine, and thus ciown this discovery by utilising 
It as a manufactunrig process ? It was our countryman, Mr 
Perkin, who first showed how this could be done, and has since 
proved the very practical and importaiil nature of hisdiscoseiy bv 
cartymg it out on the manufacturing scale. The nature of 
Perkin’s discovery was the forming in place of a bibromanthra- 
quinone, adisulphoanthraquinone.ina word he used sulphuricncul 
in place of tpomine, obtaining thus a siilpho acid in place of a 
bromine substitution compound The properties of these siilpho 
acids, containing the monovalent groups 11 SO, which is 
the equivalent to the atom of bromine, is that on being 
boiled with an alkali they aie decomposed, and a corre- 
sponding alkaline salt formed , thus the change from the 
anthraquinone to the alizarine was effected by boiling it 
with sulphuric acid. At a high temperature, it dissolves, 
( (Of)" 

becoming a sulpho acid Cj, H, < HbO, and the further changes 
( H.SO, 

follow, as they did with the bromine compound the sulphuric 
acid boiled with potash is decomposed, and a potash salt of 
alUann and potasiic sulphite arc formed , acid then precipilatcs 
the altiann as a bright yellow substance. While Perkin was 
carrying on these researches in this country, Caro, Uraclre, 
Lieoermann, were carrying on somewhat similar ones m Gcnnany , 
and in both countries have the scientific experiments developed 
into manufacturing industries My knowledge extends only to 
die English manufactory, and if any excuse be necessary for 
having asked your attention to-day to this long history of a 
single substance, 1 thmk I must plead the •existence of 
that manufactorv as my excuse, for it is not often that purely 
scientific research so rapidly culminates in great practical under- 
takings. Already has the artificud become a most fomudable 


opponent to the natural product , and 111 th^ -trugglc already 
begun there can be no doubt which will come off victorious. 
In the manufactory is rigidly carried out, the exact process I 
have already described to you In tar there is about i per 
cent of the anthracene , tins, m a crude, impure state, is 
obtained from it by the tai distiller, and sent by him to the 
colour works , here it is ptirificdliy pressure by dissulving from 
It many of its impurities, and lastly by volatalising it Then 
comes the conveision of it into the anlliniqiiii rone by oxidising 
agents, nitric or chromic acid being used Then the formation 
of the sulphur compound by heating it with sulphuric acul to a 
temperature of about 260" C The excess of acid present is 
tin 11 neutralised by the addition of lime, and the insoluble calcic 
sulphate IS fillertd off, to the filtered liquid sodic carlxinatc is 
added, and thus the calcic salt of the sulpho acid is changed into 

the sodic salt Cji II^ t N.x SO. This is afterwards heated fo 
( Na .SO, 

about 180“ C with caustic soda, thus decomposing the sulphmic 

d and forming the soda salt of ah/arin, and sodic sulphite , 
the alizarine salt so formed, remains in solution, giving to the liquid 
a beautiful violet colour , from this solution sulphuric acid preci- 
I'ltates the alizarine as an mange )cllow' substance It is allowed 
I0 settle in large tanks, and thin is iiiii in the foim of a yellowish 
Sind, which contains iilhci 10 or 15 pir cent of dry nlizanne , 
nlo barrels, and is in tliisfinni sent to the piint works, and usccl 
imich in the same w.ay as the oiiginal ground madder was used. 

X his alizarine mud, as I hive called it, containing but 10 per 
cent of dry alizarine is eqii.il 111 djeing povvei to about eight 
limes its weight of tin lust niaddir, and is the pure substance 
required for Hit dyeing 111 placi of i compliiaUd mixture con- 
taining certain loiistitucnls ivhicli have a positively injurious 
effect on the colours prodnccil 

rite scientific knowdedge and tneigy winch Mr Berkin has 
brought to bear on the mamif.iclurt of this colouring inattei, 
seems already to have workerl wonders, the supply and demand 
loi .ailifjcial alizaime aic intieasingal a most rajiiil rate, and yet 
the mamifactme of n seems hardly to have commenced The 
vihic of m.adcUr has much decreased, ami 111 fatt, ju Iging by 
what occurred in the year of levoliUion and commercial depres- 
sion, 1848, when the price of madder fell for a time to a point 
.It which It was considercil it would no longer remunerate the 
glowers to produce il, that point has row been again reached, 
but eertainly from very different reasons East year artificial 
ali/aiuie, equal in value to .ibout one quarlei of the madder im- 
jiorlcd inlo Kngland, was m.innf.ictured m this country this 
yivi the amount will be much larger Thus is growing up a 
gieat industty, which fai and wide must exeicisc most important 
clfccts , old and sumhcisome piocesses must give way to better, 
ilicajier, newer ones, and lastly thousands of acres of land m 
many different parts of the world will he relieved from the neces- 
sity of growing madder and be ready to receive some new crop. 
I n this sense may the theoretical chemist be said even to have 

creased the boundaries of the globe 


SECTION C.— Gfoi or.irAi- Skotion 
Annatss of •hie Presiivknt, John PHiiiirs, FR S. 
More than half the life of an octogenarian separates us from 
the birthday of the British Association in Yorkshiie , and few oi 
those who then helped to inaugurate a new scienbfic power can 
lx. here to-day to estimate the work which it accomplished, and 
judge of the plans winch it proposes to follow in future Would 
that we might still have with us the wise leading of Harcourt, 
.■md the intrepid advocacy of Sedgwick, names dear to Geology 
and always to be honoured m Yorkshire ! 

The natural sciences m genera!, and Geology m particular, 
have deiived from the Brilisn Association some at least of the 
advantages so boldly claimed at its oiigm some impediments 
have been removetl from their path , society looks with approba- 
tion on their efforts , their progress is hailed among national 
triumphs, though achieved for the most p.srt by voluntaipr 
laboiu- : and the results of tbeir discoveries are written m the 
prosperous annals of our native industry • 

Turning from topics which involve industrial interests, 
to other lines of geological resesrch, we remark how firmly 
since 1831 the great facts of roi! -stratification, succession 
of life, ea^-movement, and clianges of oceanic areas have been 
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established and reduced to laws— laws, indeed, of phenomena at 
present, but gradually acquiring the character of laws of causa- 

Among the important discoveries by which our knowledge of 
the earth’s structure and history has been greatly enlarged 
within forty years, place must be given to the results of the 
labours of Sedgwick and Murchison, who established the 
Cambro-Silurian systems, .and thus penetrated into ancient time- 
relics very far toward the shadowy limit of palaontological 
research Stiiiiulated by this sucicss, the early strata of the 
globe h.ive been esploied with unremitting industry m every 
corner of tiic earth , and thus the classification and the nomencla- 
ture which were suggested m Wales and Cumlieilainl aic found 
to be applicable in Russia and India, America and Austialia, so 
as to servo as a basis for the general scale of gcologiial lime, 
founded on organic leinains of the sueecssive ages 

This great principle, the gift of William Smith, is also em- 
ployed with success in a fiilh r study of the deposits which stand 
among the latest in our history and involve a vast variety of 
plienoineiii, touching a long succession of life on the land, 
changes of ileptli in the sea, and altoiations of climate Among 
these evidences of physical i evolution, which, if modem ns 
geological events, are very ancieiil if estimated in centimes, the 
earliest monuments of men find place — not Imildings, not in- 
habited caves or dwellings in dry caith-pits, not potteiy oi 
fabricated metal, but mere stones shaped m lude fashion to 
constitute apparciilly the one tool and one weapon with which, 
according to Prestvvich, and Ev.uis, and Lubbock, the poor 
inhabitant of northern climes had to sustain ind defend Ins life 

Nothing 111 my <hvy has h.ad auch a decided influence on the 
public mind in favour of geological icscaich, nothing hns so 
clearly bi ought out the purpose and scope of oui science, as 
these two gieal lines of impiiry, one diicctcil to the beginning, 
the other to the end of the accessible scale of eailhly time , foi 
thus has il been made cleai that oiii jiuipose can be iiolhmg less 
than to discover the history of the kind, sea, and .nr, and the 
long sequence of life, and to maishal the results in a settled 
chronology— not, indeed, a scale of yeais to he mcasmed by the 
rotations or revolutions of phinets, but a senes of .ages slowly 
succeeding one aiiothei through an immensity of time I 

Tlurcis no question of the tiiith of this history The facts 
observed sic round iii vniiahlc eomtnn.itions fiom liiiic to lime, 
and the interpretations of these fnels me modified m dilfcieiit 
directions , hut the facts .ire all naliiril plienuincnaaiid the inter- 
pretations arc al 1 denv ed from real l,iw s of these ]ihenoiiieiia - some 
certified by mathematical and meelianical icstarch, others based 
on chemical discovery, others due to the scalpel of tlie aiialoniisl, 
or the mieiosLopiL seliitiny of the botanist llie giamlesl of 
early geological phenomena have tlieir lepiescntalives, however 
feeble, in the changes which are now Inappciiing iioiind us , the 
forms of ancient life most surpi ising by then ni.agmtude or singular 
adaptations con lie explained by analogous though ufini i uc and 
abnormal produclioas of to-day Biology is the conlimpoiaiw 
index of Palocontology, just as the events of the nineteenth 
century furnish explanations of the course of luini.iii histoiy in 
the older limes . , 

Dunng the long com sc of geological tunc the ehniates of the 
earth have changed In many regions evidence of such change 
IS funnshtd by llic forms of contem))oMry life Waim climates 
have had llitir influence on the land, and favouieil the growth 
of abundant vegetations as f.it north ns within the iietic circle , 
the K*a has nouiishcd letf-m.akmg eoials in northciii Isiiioirc 
during Palieo/oic anil Meso/oie ages , cioc<xliIcsan<1 turtles were 
swimming round the coasts of Biitam, among islands clothed 
virilh ZamuE and haunted by m.arsupial quadrupeds. How have 
we lost this pnmscval warmth? Docs the eirtli contribute less 
heat from its interior stores? docs the atmosphere obstiiut more 
of the solar rays or permit more fiec radiation fiom the land and 
sea? has the sun lost through immensity of lime a seiisihle portion 
of Its beneficent influence? or, finally, is it only a question of the 
elevation of mountains, the oceanic turrenls, .md the distiibu- 
thm of land and sea? 

The problems thus suggested are not of easy solution, though 
m each branch of the subject some leal progress is made The 
globe IS slowly changing its dimensions by cooling , thus m- 
equalities and movements of magnitude Imvc arisen and are still 
in progress on its surface ■ the effect of intern.d incssiirc, when 
not resulting m mass'inovement, is expressed in the molecular 
action of heat which Mallet applies to the theoiy of viflcanoes. 
The gan has no recuperative auxiliary known to Thomson fbr 


replacing his decaying radiation ; the earth, under his influence, 
as was shown by llerschel and Adhemar, is subject to periods 
of greater and less warmth, alternately in the two hemispheres 
and generally over the whole surface , and finally, as Hopkins 
has shown, by change of local physical conditions the climate of 
noithcm rones might be greatly cooled in some regions and 
greatly warmeel in others 

One IS almost frozen to silence in nreseiice of the vast sheets 
ot ICC which some of my friends (followers of Agassiz) believe 
themselves to have traced over the mountains and vales of a great 
part of the Uiiilctl Kiiimloiii, as well .as over the kindred regions 
of hcaiuhiiavia One sliuddcis at the thought of the innumerable 
icebergs wall then loads of rock, which floated in the once 
dtepir North Sea, and above the hills of the three Ridings of 
koikshiic, and lifted eountless blocks of Silurian stone from 
lower Uvils, to rest on tin precipitous limestones lotind the 
souicesofthe Rihble 

Those who, with Professor Ramsay, adopt the glacial hypo- 
thesis 111 Its full extent, and aie lamiliar with the descent of ice 
in Aljimc valleys where it grinds and jicihshes the hardest rocks, 
and winds like a slow nvci louiid projeetiiig elilTs, aie easily 
eondiieled to the fuillicr thought that such valleys have been 
exi i\ ileil by sneh let-iuhheis, and that even gieat lakes on the 
eoiirsi of the rivers have been dug out b> ancient glaciers which 
once extended fai beyond then actual limits That they did so 
extend is m sevtnl nistanees well aseeitaiiicd and proved , that 
they did III the niaiiner suggested [iloiigU out the wllejs and 
lake- IS .1 pionosilioii wlneli einiiol he aeee'ptcd until we posses* 
mole kiiowlesh'c than has jet been attained legarding the resist. inec 
ofleud by ice to a e'nislinig foice. Us tensile sUeiigiTi, the measine 
of Its usislanei to shcainig, and other data required for a just 
estnii.ite of the [iiuhlcm Al piesent it would appear that undci 
a tolumii of Its own substance looo ft high, ice would not retain 
its solidity . if so, it eoulil not propagate a grc.ater picssiiie m 
any eliicctum I his question of the excavating efleet of glaeieis 
IS distinctly a niechaiiieal (nohleni, iKpiiiing a knowledge of 
ceilainehti, .ind till these arc suiqilied, caltulalions and con- 
jectuies au equally v.aiii 

A elistiiv'iiishiiig fe.atuie of model ii gcoleigy is the grcatei 
develiqiineiit of the eloetinic that the caith eontains in its burial, 
vaults, in ehronological ouUi, forms of life eharai tensile of the 
sevei il aiecessivi peruKls when stiatificd nicks were deposited in 
th( el 'I III- idea has lieen so llioioiighly woiked upon in .ill 
eouiUiie , ih.at vve aie waiiaiited to belli ve in soiiictlniig like one 
umveisal oidci of ajipearaiiee m time, not only of laige groups 
hut even of many geneia and species llio 'liilohitic ages, the 
Amnioiiuic, Megilomuii.in, and P.iljolliciiau peiiods aio 
famihai to eveiy geologist What elosod the' career of the 
scvcial I ices of phots and animals on the land and in the sea, es 
a question easily aiiswerid for pailieiilar oarls of the eailh’s 
surface by lefereiiei to “jihvsieil ehangc , foi this is a main 
cause of ihe piesenee or ahsciiet, and in general of the unequal 
disliihutum eil life But what hioughl the aiicecssicm ot diflereiil 
laees m something like a const vnt oiile'r, not m one liactonly, 
hut one may say gcncially in oceanic areas, over a large iiortioii 
of the globe? 

Life unfolds itself m evei'y living thing, fiom an oliscurc, often 
imdislinguishahlc cell germ, in whieli resides a potential of Ixith 
physical and orgnnie eliange— i change which, whether continual 
or internipleel, gr.aelu.al oi eiitieal, ciilininates in the jiroduetion 
of siinilai geims, capable- undoi f.uour.ihlc conditions of assum- 
ing the e nergy of hie 

How true to then piotolyivs arc all the foims with whiell wc 
aic familKir, how eorieetly they follow Qiu family paltein for 
cenliiiics, and even lhous.anels of years, is known to all slndcnla 
of aneienl ail and cx|iloicrs of aiieieiit i,ilaeomhs But much 
more tli.in this is known. Very Bniall diffeienccs scjiarale the 
elephant of India fiom the mammoth of Yorkshiie, the IVaU- 
hetmui of the Austialian shore fiom the Tcwbyatula of the 
Cotswold oolite, Ihe diagon-fly of our rivers fiom the Lthellula 
of the Ia.is, and even the RhynthondUc and Linsula: of the 
miKlern sea from the old sjiecics which swaim m the Polaiozoic 

But concurrently with this apparent perpetuity of similar forms 
and w'ays of life, another general idea comes into notice No 
two plants are more than alike ; no two men have more than the 
family resemblance , the olTsprmg is not m all respects an exact 
copy of the parent A general reference to some earlier type, 
accompanieeUjy special diversity m every case ("descent wi^ 
modification is recognised in the case of every living being. 
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Simihtude, not indentitjr, is the effect of nstunl acencin in the 
continuation of life-forms, the small differences from identity 
being due to limited physical conditions, in harmony with the 
general law that organic structures are adapted to the exigencies 
of being Moreover, the structures are adaptable to new con- 
ditions ; if the conditions change, the structure changes also, but 
not suddenly , the plant or animal may survive in presence of 
slowly altered circumstances, but must pensh under critical 
inversions These adaptations, so necessary to the preservation 
of a race, are they restricted within narrow limits ? or is it possi- 
ble that in course of long-enduring time, step by step and gram 
by gram, one form of life can be changed and has been changed 
to another, and adapted to fulfil quite different functions? It is 
thus that the innumerable forms of plants and animals have been 
“developed” m the course of ages upon ages from a few original 

question of development might be safely left to the 
prudent researches of Physiology and Anatomy, were it not the 
case that Paloeontology furnishes a vast lange ol evidence on the 
real succession m time of organic structures, which on the whole 
indicate more and more variety and adaptation, and m certain 
aspects a growing advance m the energies of life 'Ihus at first 
on^ mveitebrale animals appear in the catalogues of the inhabi- 
tants of the sea, then fishes aie added, ami reptiles and the 
higher vertebrafa siieeeecl , man comes at last, to contemplate 
anil in some degree to govern the whole' 

The various hypothetical threads by which many good natura- 
lists hope to unite the countless facts of biological change into 
an harmonious system have culminated in Darwinism, which 
takes for its basis the facts already stated, and proposes to explain 
the analogies of organic structure by refercnec to a common 
origin, and their diffeiences to small, mostly congenital, modifica- 
tions which are integrated in particular directions by external 
physical conditions, involving a " struggle for existence " (leo- 
logy IS inteiesled in the question of d«veIo|)ment, and in the 
particular exposition of it by the great naturalist whose name it 
bears, because it alone possesses ‘he history of the development 
tn time, and it is to inconceivably long periods ol time, and to 
the accumulated effect of small but almost infinitely numeious 
changes in certain duections, that the full effect of the transfoi- 
mations is attributed 

torus, therefore, at present it is to collect with fidelity the 
evidence which our researches must certainly yield, to trace the 
relation of forms to time generally and physical conditions locally, 
to determine the lifc-ia nods of species, genera, and families m 
different regions, to consider the cases of temporary mterriiption 
and occasional recurrence of races, and how far by uniting the 
results oblauitd in dilfcrcnt regions the allegcxl “ imperfection of 
the geological record ” can he remedied 

The share which the Bnlish Association has taken in this 
great work of actually reconstructing the broken forms of aiu’ieiU 
life, of repeoplmg the old land and older sea, of mentally re 
vivmg,one may almost sav, the long-forgotten post, is considerable, 
and might with advantage be increased We ask, and wisely, 
from time to time, for the combined lalmnr of naturalists ami 
geologists m the preparation of reports on particulai classes 01 
families of fossil plants and animals, their true structure ami 
affinities, and their distribution in geological tunc ami geogia- 
phical space Some examples of this useful work will, T hope, 
l>e presented to this meeting Thus have we obtained the aid 
of Agassu and Owen, and have welcomed the labours of horbes 
and Morns, and Lycett, and Huxley, of Dawkins and Egerton, 
of Davidson, Duncan, and Wright, of Williamson and Carnithers 
and Woodward, and many other eminent persons, whose valuable 
results have for the most part appeared in other volumes than 

Among these volumes let me in a special manner recall to 
your attention the priceless gift to Geology which is annually 
offered by the I’altcontographical bocicty, a gift which might 
become eycn richer than it is, if the literary and scientific pari of 
out Community were fortunate enough to know what a perpetual 
treadure they might possess in return for a small annual tribute 
The excellent example set and the good work recorded in the 
Memoirs of the Society referred to have not been without influence 
on foreign men of science We shall soon have such Memoirs 
from France and Italy, Switzerland and Germany, America and 
Australia ; and I trust the eflect of such generous rikaliy will be 
to maintain and increase the spirit of learned research and of 
oici|^iia 1 observation which it is our privilege and our duty to 
fiSeter, to stimulate, and to combine. 


On all the matters, indeed, which have now been brought, to 
your thoughts the one duty of geologists is to collect more and 
more accurate information , the one fault to be avoided is the 
supposition that our work in any department is complete. We 
should speak modestly of what has been done ; for we have 
completed nothing, except the extinction of a crowd of errors, 
and the discovery of right methods of proceeding toward the 
acquisition of truth We may speak hopefully of what is to be 
.accomphshed ; for the right road is before us. We have laketl 
some steps aloi^ it , others will go beyond us and stand on 
higher levels. But it will be long before anyone can reach the 
height from which he may he able to survey the whole field of 
research and collect the lesults of ages of labour. 


SECTION D.— Biology 

Opening Addrrss by the Presidint, Prof. Allman 

The present Aspects of Btolos^ and the Method of BMogieal 
Study 

b OR some years It has l>een the practice at the meetings of 
this As.sociation for the special presidents to open the work 
of their respective sections with an address which is supposed to 
differ, in the greater generality of its suli|cct, fronv the ordinary 
communications to the sections Finding that during the present 
meeting this duty would devolve on myself, I thought over the 
available topics, and concluded that a few words on the present 
aspect of Biology and the method of Biological Study would 
best satisfy the conditions imposed 

I shall endeavour to be as little technical as my subject will 
allow, and though I know that there are here present many to 
whom I cannot expect to convty any truths with which they are 
not already familiar, yet in an address of this kind the speaker 
has no right to take for granted any large amount of scientific 
knowledge in his audience Indeed, one of the chief advan- 
lages which result from these meetings of the British Association 
consists 111 the stimulus they give to inquiry— in the opportunity 
lliry afford to many of becoming ac(|uaintecl for the first time 
wiih the cstabltshcil truths of Science, and the initiation among 
them of new lines of llioiight 

And this IS undoubtedly no small gam , for how many are 
thrro who, though they may have reaped all the advantages 
which our established eilucational systems can bestow, are yet 
sully deficient in a knowledge of the world of life which sur- 
rounds them It is a fair and wonderful world, this on which 
we have our dwelling-place, and yet how many wander over It 
unhetdingly ? by how many have its lessons of wisdom never 
been lead ’ how many have never spared a thought on the beauty 
of Its forms, the harmony of its relations, the deep meaning of 

And with all this there is assuredly implanted m man an un- 
dying love of such knowledge From his unshaken faith ill 
causation he yeanis to deduce the unknown from the known, to 
look beyond what is at hand and obvious to what is remote and 
unseen. 


t. ncepHon of Biology and Function of the ScuntiJU Method 
Under the head of Biology are included all those departments 
of scientific research which have as their object the investigation 
of the living beings — the plants and the animals — which tenant 
th<- surface of our earth, or have tenanted it m past time 
It admits of being divided under two grand heads Morpho- 
logy, which treats of Form, and Physiology, which treats of 
h unction, and besides these there are certain departments of 
Biological study to which both Morphology and Physiology con- 
tribute, such as Clauification, Distribution, and that department 
of research which is concerned with the origin and causes of 


living and extract forms. 

By the aid of observation and experiment we obtain the de- 
ments which are to be combined and developed into a science W 
living beings, and tt is the function of the scientific method to 
indicate the mode in which the combinations are to be effiretM, 
and the path which the development must pursue. Without it 
the results gained would be but a confused assemblage of Jm- 
lated fects and disconnected phenomena , but aided by a philo- 
sophic method, the observed iacts become scientific proposiuon-, 
what was aKwrently insignificant becomes full of meaning, and we 
get glimpses^ the consummate Ians nhich govera the whole 
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Importanee of Anatomy 

The first step in our morphological study of human heinga is 
to obtain an accurate and adequate knowledge of the forma of 
the individual objects which present themselves to us in our con. 
temptation of the animal and vege able kingdoms. For such 
knowledge, however, much more is needed than an acquaintance 
■with thrar external figure. We must subject them to a searching 
idratiny j we must make ourselves familiar with their anatomy, 
Udhich involves not only a knowledge of the forms and disposition 
& their organs, internal as well as external, but of thmr histo- 
logy, or the microscopic structure of the tissues of which these 
^organs, are composed. Histology is nothing more than Anatomy 
carried to its extreme term, to that point where it meets with the 
Morphological Unit, the ultimate element of form, and the 
simplest combmations of this out of which all the organs in the 
living body are built up 

Among the higher animals Anatomy, m the ordinary sense of 
the word, is sufficiently distinct from Histology to admit of sepa- 
rate study ; but in the lower animals and in plants the two 
become confounded at so many pom's as to render their sepa- 
rate study often impracticable. 

Now the great prominence given to Anatomy is one of the 
points which most eminently distinguish the modern schools ol 
Biology 

DevAotmtni 

Another order of morphological facts of scarcely less impor- 
tance than those obtained from anatomical study is that derived 
from the change! of form which the individual experiences during 
the course of fis life. We know that every organised lieing com- 
mences existence as a simple sphere of protoplasm, and that from 
this condition of extreme generalisation all hut the very lowest 
pass through phases of higher and higher specialisation acquiring 
new parts and differentiating new tissues The sum of these 
chan^ constitutes the development of the organisms, and no 
senes of facts is more full of significance m its bearing on Biolo- 
gical Science than that which is derived from the philosophical 
study of Development, 

Clasaficalion an Exprtsston nf Affinihts 

Hitherto we have been considering the individual organism 
without any direct reference to others But the requirements of 
the biological method can be satisfied only by a coinpansoo of 
the various organisms one with the other Now the grounds of 
such comparison may be various, but what we are at present 
concerned with will be found in anatomical structure and in de- 
velopmental changes ; and in each of these directions facts of 
(he highest order and of great significance become apparent 

By a carefully regulated companion of one organism with 
another, we discover the resemblances as well as the diHcrences 
between them. If the^e resemblances be strong, and occur 
m important points of structure or development, we assert that 
there is an affinity between the compared organisms, and we 
assume that the closeness of the affinity vanes directly with the 
closeness of the resemblance. 

It IS on the determination of these affinities that all philoso- 
phic classification oi animals and plants must be based. A 
philosophical classification of organised beings aims at being a 
succinct statement of the affinities between the objects so classi- 
fied, these affimiies being at the same time so sH forth os to have 
their vanous degrees of closeness and remotdness indicated in 
the classificaiion. 

Affinities have long been recognised as the grounds of a natural 
trfological classification, but it is only quite lately that a new sig- 
nificance has been given to them by the assumption that they 
<inay indicate something more than simple agreement with a 
common plan— that they may be derived by inheritance from a 
common ancestral form, and that they therefiire afford evidence 
d' a true blood relationship between the organi.ms presentmg 
ihe-n. 

The recognition of this relationship is the basis of what is 
known as the Descent Theoiy. No one doubts that the resem- 
blances we notice among the menibeis of such small groups as 
those we name species ore derived by inhmlance from a common 
ancestor, and the Descent Theory is simply the extension to the 
larger groups of this same idea of relationship. 

If this be a true principle, thi n biological clas.ification becomes 
an exposition ol Urn ly relationship— a geneilogical tree in which 
the sieip and branches indicate various degrees of relationship 
and direct and collateral lines of deicent. It is this conception 


which takes classification out of the domain lof the purely Mdr* 
phologica! 

Affinity daermined tv the Study of Anatomy and Development 

From what has just been said it follows that it is mainly by a 
comparison of organisms m their anatomical and developmental 
characters that their affinities are discoverable The structure 
of an organism wnll m liy far the greater number of cases be suf- 
ficient to indicate its true affinity, but it sometimes happens that 
certa.n members of a group depart in their structure so indely 
from the characters of the type to which they belong, that with- 
out some other evidence of their affinities no one would think of 
assigning them to it This evidence is afforded by develop- 

An example or two will serve to make the subject clear, and 
we shall first take one from a case where, without a knowledge 
of anatomical structure, we should easily go astray in our attempts 
to Assign to the forms under examination their true place in the 
classification. 

If we search our roasts at low water we shall be sure to meet 
with certain plant-like animals spreading over the rocks or rooted 
to the fronds of sea-weeds, all of which present so close a resem- 
blime to one another as to have led to their being brought 
together into a sin de group to which, under the name of 
“ I’olypes,” a definite place was assigned in the classification of 
the .mimal kingdom 

They are all composite animals consisting of an association of 
buds or /ooids, which remain organically united to one another, 
and give to the whole assemblage the appearance m many cases 
of a little brant hing tree Every liud carries a delicate transpa- 
rent cup of cliitine aithm which is contained the principal port 
of tlie animal, and from which this has the power of sTOntane- 
ously pro'ruding itself , and when thus protruded it will be seen 
to present a beautiful crown of tentacles surrounding a mouth 
through which food is taken into a stomach. As long as no 
danger threatens, the little animal will continue displayed snth 
its beautiful corona of tentacles expanded , but touch tt ever so 
lightly, a'ld it will inslandy close up its tentacles, retract Us 
umole body, and take refuge m the recesses of the protecting cup. 

So far then there is a complete agreement between the animus 
which have been thus associated under the designation of Polypes, 
and in all that concerns their external form no one point can be 
adduced in opposition to the justice of this association, When, 
however, we pass below the surface and bring the microscope 
and dissecting needle to bear on their internal organisation, we 
find that among the animals thus formed so apparently alike, we 
have two totally distinct types of structure , that while in one 
the mouth leads into a simple excavation of the liody on which 
devolves the whole of the (unctions which represent digestion, 
in the other there is a complete alimentary tract entirely shut ofi 
from the proper cavity of the body and consisl'ng of distinctly 
diflerentiated oesophagus, stomach, and intestine , while in the 
one the muscular system consists of an mdistinct layer of fibres 
intimately united m Us whole extent with the body walls, in the 
other there are distinctly differentiated free bundles of muscles 
for the purpose of effecting speaal motions in the economy of 
the animal , while m the one no differentiated nervous system 
can be deterted, in the other there is a distinct nervous ganglion 
with nervous filaments. In fact the two forms are shown by a 
study of their anatomical structure to belong to two entirety dif- 
ferent primary divisions of the animal kingdom j for while the 
one has a close affinity inth the little fresh-water Hydra, and is 
therefore referred to the Hydroida among the sub-kingdom Coel- 
lenterata, the other is referable to the group of the Polysoa ; U 
has Us immedia'e affinities with the Ascidians, and belong to the 
sub-kingdom of the Molluscs 

We shall next take an example in which the study of develop- 
ment rather than of anatomy affords the clue to the true affinities 
of the organism. 

Attached to the abdomen of various crabs may often be seen 
certain soft fleshy sacs to which the name of Saetuhna has been 
given. They hold their place by means of a branching root-like 
extension which penetrates the abdomen of the crab and windt 
Itself round Us intestine or dives into Us liver, withm which its 
fibres ramify like the roots of a tree 

Now the question at once presents itself ; what position in the 
animal kingdom are we to assign to this immoveably tooted sac 
destitute of mouth and of almost every other organ with which 
we are in the habit of associating the structure of an animal 1 

Anatomy will here be powerless in helping ns to arrive at« 
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coaclusion, for the dissecting knife shows os httle more than a 
closed sac filled with eggs and fixed by its tenacious roots in the 
viiceta of Its victim. Let ns see, however, what we learn from 
derelopmeBt. If some of the eggs with which the Sacculina w 
filledije placed in conditions suited to their development, they 
give origin to a form as different as can well be imagmed from 
the sacculina. It is an active, somewhat oval-shaped little 
creature, covered with a broad doisid shield or carapace^ and 
furnished with two pairs of strong svrimming feet which carry 
long bristles, and also with a pair of anterior limbs or antenn* 
It &, in fact, identical with a form known to zoologists by tlie 
name “ Nauplius,” and which has been proved to be one of the 
young states of the Barnacle and of other lower Crustacea , 
while even some of the higher Crustacea have been observed to 
pass thiough a similar stage 

After a sliort time the Nauphus of our Sacculina changes its 
form ; the carapace folds down on each side and assumes the 
shape of a httle bivalve shell , while six new pairs of swimming 
feet are developed The little animal continues its active nata- 
tory life, and in this stage it is again identical in all essential 
points with one of the young stages of the Tlarnacle 

In the meantime a remarkable change takes place in the two 
antennm , they become curiously branched and converted into 
prehensile organs The youug Sacculina now seeks the crab on 
which It is to spend parasitically the rest of its life , it loses Us 
bivalve shell, the prehensile antenn.-e takes hold of its victim, 
penetrates the soft skin of Us abdomen m order to seek within it 
the nutriment with which it can be there so plentifully supplied, 
locomotion is gone for evei, and the active and symmetrical 
Nauplius becomes converted into the inert and shapeles:> 
Sacculina. 

The nearest affinities of Sacculina are thus undoubtedly with 
the Barnacles, which have been proved both on anatomical ind 
developmental grounds to belong to the great division of the 
Crustacea. * 

A Philosophical Classtficnhon cannot form a single Pcchlmial 
Series 

A comparison of ammils with one anothei having thus resulted 
in establishing their affinities, we may arrange them into groups, 
some more nearly, others moie remotely related to one another 
The various degrees and directions of athnity will be expressed 
m every phdosoplucal arrangement, and as these affinities extend 
in various directions, it becomes at once apparent that no arrange 
ment of the animal or vegetable kingdom in a straight line 
ascending like the steps of a ladder from lower to higher forms, 
can give a true idea of the relations of living beings to one 
another. These relations, on the contrary, can be expressed 
only by a ramified and complex figure which we have already 
compared to that of a genealogical tree. 

//omolo^ 

In the comparison of organised beings with one another, cer- 
tain relations of great interest and signilicance become apparent 
between various organs. These are known by the name of 
Homologies, and organs are said to be homologous with one 
another when they can be proved to be constructed on the same 
fundamental plan, no matter how different they may be in form 
and m the functions which they may be destined to execute 
Organs not constructed on the same fundamental plan may yet 
execute similar functions, and then, whether they do or do not 
resemble one another in form, they are said to be merely analo- 
gous ; and some of the most important steps m modern Biology 
have resulted from attention to the distinction between 1 lomology 
and Analogy, a distinction which was entirely disregarded by 
the earlier schools. 

The nature of Homology and its disbnctlon from Analogy will 
be best understood by a few examples. 

Compare the wing of a bird with that of an insect ; there is a 
resemblance between them lu external form , there is also an 
identity of function, both organs being constructed for the imr- 
pose of flight, and yet they are m no respect homologous for 
they are form^ on two distinct plans which have nothing what 
ever in common. The relation between them is that simply of 
analogy. 

On the other hand, no finer illustrations of Henmlogy can be 
adduced than those whi^ are afforded by a comparison with one 
another of the anterior Umbe among the various members of the 
tertebrata. Let us compare, for example, the bird's wing with 
the antenor limb of roan. Here we have two organs between 
iribich the ordinary obsei'ver would fall to recognise any retem- j 


blance—mgans, too, whose functions are entirely different, one 
being formed for prehension and the other for flight. When, 
however, they are compared m the light which a philosophic 
anatomy is capable of throwmg on them, we find, between the 
two, a parallelism which points to one fundamental type on which 
they are both constructed. 

There is first the shoulder-girdle, or system 0 / bones by which, 
in each case, the limb is connected with the rest of the skeleton. 
Now this part of the skeleton in man is very different in form 
from the same part in the bird, and yet a critical companson of 
the two shows us that the difference mainly consists in the fact 
that the coracoid which in man is a mere process of the scapula, 
IS m the bird developed as an independent bone , and in the 
further fact that the two clavicles in man are, m the bird, united 
into a single V-shapeil bone or “furcula ” Then, if we can 
compare the arm, fore-arm, wrist, and hand in the human skele- 
ton with the various parts which follow one another m the same 
order in the skeleton of the bird’s wing, we shall find between 
the two senes .1 correspondence which the adaptations to special 
functions may in some ngioiis mash, but never to such an extent 
as to render the fundamental unity of plan difficult of detection 
hy the method of the higher anatomy As far as regards the 
arm and fore-arm, these in the bird .are nearly repetitions of 
their condition in the human skeleton , but the parts which 
follow appear at first sight so different .as to have but httle rela- 
tion with one another, and yet a eommoii line can be traced with 
groat distinctness through the two Thu-. the wrist is present m 
the bird’s wing as well as m the anterior limb of man, out while 
in man it is composed of eight small irtegularly-shapcd bones 
arranged m two rows, m the wing it has become greatly modi- 
fied, the eight bones being reduced to two Lastly, the hand 
IS also re]>resented m the wing, where it constitutes a very im- 
portant part of the organ of flight, but where it has undergone 
such gieat modification as to be recognisable only after a critical 
comparison ; for the five metacarpal bones of the human band 
aie resluced to two consolidated with one another at their proxi- 
mal and distal ends , and then the five fingers of the hand are 
reduced in the wing to three, which represent the middle finger, 
lore-finger, and tliumb The fore-finger m the bird consists of 
only one phalanx, the middle of two, and the thumb forms a 
small stiletto-like bone springing from the proximal end of the 
united metacarpals. 

In the case now .idduccd we have an example of the way in 
which the same organ in two different animals may become very 
differently modified m form, so as to fit it for the performance of 
I tuo entiicly different functions, and yet retain sufficient con- 
formity to a common plan to indicate a fundamental unity of 
structure 

Let us take another example, and this I shall adduce from the 
vigetablc kingdom, which is full of beautiful instances of the 
rel itions with which we are now occupied 

1 here are the parts known as tendrils, thread-hke organs, 
ihually rolling themselves into spirals, and destined, by twining 
round some fixed suppoi t, to sustain climbing plants in then 
efforts to raise themselves fiom the ground We shall take two 
examples of these beautiful append.ages, and endeavour to deter- 
mine their homological sipnihcance 

There IS the genus -imi/rtr, one species of which adorns the 
hedges of the south of Europe, wliere it takes the place of the 
Bryony and 7'amus of our English country lanes From the 
point where the stalks of its heart-shaped leaves spring from the 
stem, there is given off a pair of tendrils by means of which the 
binikix chngstothe surrounding vegetation. in an inextricable 
entanglement of branches snd foliage. 

Witn the tendrils of the Smilax let us compare those ofjthe 
Lathyrus aphaca, a httle vetch occasionally met with in waste 
places and the margins of corn-fields. The leaves are repre- 
sented by arrow-shaped leaf-like appendages, which are 
opposite to one another in pairs upon the stem, but instead of 
each of these carrying two tendrils at its origin like the leaves 
of the Smilax, a single tendril springs from the middle point 
between each p«r. 

The tendrils in the two cases, though similar m appeamnM 
and in function, differ thus in number and arrangement, and the 
questions occur . arc they homologous with one another, or. 
are they only analogous ? and if they be only analogous, can we 
trace between them and any other organ homologous relations? 

Toehable as to decide on this pomt, we must bear tn mttd 
that a leaf when typically developed consists of three portioni, 

the lamina or bla^, the petiole or leaf-stalk, and a pair of 
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of ^ now typical leaf affuids the key to Ac 

kpmcitpSWI of the teodnls m the two casea under examination. 

m SmQioc . in thu case there are no stipules of the 
Ot|4iMi1f fom, put the two tendrils hold exactly the position of 
ue iQpules m our type-leaf, and must be regarded as repre- 
lenllag tbpip. We have only to imagine these stipules so modt- 
jbeu form as to become rMuce4 to two lon^ spiral 


' wo *hall at once have the tendrils of the aroilax t 

oiher bapd let the stipules m our type remain as leaf-like 
. , oqgpSi en4 let the rest of the leaf— the lamina and petiole — lose 
#()pna} cbarpctM, and become clianged into a spiral thread, 
H|4 Wf lhall then haye the stipules of our type-leaf retained m 
^ two opposite leaf-like organs of the Lathyrus, while the 
renuu^r of the type-leaf will present itself m the condition of 
the Latpypts tendril which spnngs from the central point between 

tendrils of the Smilax and of the Laihyru^ afh<ua are 
thOf not homologous with one another, but only analogous, 
while those of the Smilax are homologous with a pair of stipules 
apd those of the Lathyrus homologous with the lamina and 
peMlP of • loaf. 

Besidas the homology discoverable between the organs of 
dtdieicpt animals and plants, a similar relation can be traced 
b^wcen oigans ip the same ammal or plant , as, for example^ 
thiU between the different segments of the vertebral column, 
wluiib can be shown to repeat one another homologically ; and 
that between the parts composmg the various verticils of the 
flower apd the leaves m the plant 
Tba existence of homological relations such as have been just 
illpatrated admits of an easy explanation by the application of 
the doctrine of descent, accordmg to which the two organs com- 
pared would originate from a common ancestral form. In accor- 
dance with this hypothesis, homology would mean an identity 
of geoesii ip two organs, as analogy would mean an identity 
of tpmition. 

Distribution and £voluh*n 


▲nnliiae very important department of biological science is 
that of the Distribudon of organised beings This may be either 
Distribution m Space, Geographical Distribution ' or Distri- 
biitloa in Time, Faloiontological Distribution. Both of these 
have of late years acquired increased significance, for we have 
begw to gee more distinct ghmpses of the laws by which they 
are cootroiUd, of the origin of Kaunas and Floras, and of the 
causes which regulate the sequence of life upon the earth Tune, 
however, wtU not allow me to enter upon this subject as fully 
as Its Interest and importance would deserve, and a few words 
on Palseontological Distribution is all that I can now venture on. 

The distribution of organised beings in time has lately come 
before ns in a new light by the application to it of the hypothesis 
of evolution. According to this hypothe'-is, the higher groups 
of organised beings now existing on the earth’s surface have 
come down to us with gradually mcreasing complexity of struc- 
ture by continuous descent from forms of extreme simplicity 
which constituted the earliest life of our planet. 

In almost every group of the animal kingdom the members 
which compose it admit of being arranged m a cuntmuous series 
pasting down from more specialised, or higher, to more gene- 
ralised or lower forms ; and if we have any record of extinct 
members of the poup, the senes may be earned on throuj^ 
thew Now while the descent hypothesis obliges us to regard 
th# Ttriooi terms of the series as descended from one anoAer, 
the most generalised forms will be found among the extinct ones, 
and^ farther back m time we go the simpler do the forms 

a comparison of the forms so arranged we obtain as it were 
the law of the series, and can thus form a conception of the 
missiag teems end coofmte the senes backwards through time, 
even Mere no record of the lost forms can be found, until from 
Simpler to still simpler teens we at last arrive at the conception 
of a term so generalised that we may regard it as the primordial 
stock, the ancestral form from which all tlic others have been 
derived by descent. 

This root form is thus not actually observed, but u rather ob- 
tained by a process of deduction, and is therefore hypothetical 
We shall strengthen, however, its claims to acceptance by Ae 
appheation of another pnnciple. The study of embryology 
shows that the higher animals, in the coarse of theu- deveh^ 
meat, pass throng trsasitory phases nrtiioh have much in eom- 
moB widi the permanent condition of lower members of the 


typo to which they belong, and therefore with its extinct repre- 
sentatives. We are thus enabled to down the further principle 
that the individual, in the coarse of its own development froip 
the egg to the folly formed state, recapitulates wifiim thai short 
peri^ of time the vaiioas forms which its ancestry presented in 
consecutive epochs of the world’s history , so that if we knew all 
the stages of its individual development, we should haye a long 
Ime of its descent. Through the hypothesis of evolution, 
palamntology and embryology are thus brought into mutnal 
Dearmg on one another. 

Let us take an example m which these two principles seem to 
be illustrated. In rocks of the Silurian age there exist in great 
profusion the remarkable fossila known as graptohtes 'These 
consist of a series of little cups or cells arranged along the sides 
of a common tube, and the whole fossil presents so close a re- 
semblance to one of the Sertulanan hydroids which inhabit the 
waters of our present seas as to justify the suspicion that the 
graptohtes constitute an ancient and long since extmet ^up oi 
the Hydroida. It is not, however, with the proper cells or hy- 
drotheem of the Sertularians that the cells of the graptohte most 
closely agree, but rather with the little receptacles which m cer- 
tain Scrtulannse belonging to the family of the Plumolanda we 
find associated with the bydrothecae, and which are known as 
“ Nemalophores,” a comparison of structure then shows that the 
graptohtes may with considerable probability be regarded as re- 
piesentmg a Plumularia m which the hydrothecse had never been 
developed and in which their place had been taken by the nema- 
tophores. 

Now It can be shown that the nemalophores of the hving Flu- 
mulanda are filled with masses of protoplasm which have the 
power of thro vmg out pseudopodia, or long processes of their 
substance, and that they thus resemble the Khtzopoda, whose 
soft parts consist entirely of a siraihvr protoplasm and which 
stand among the Protozoa or lowest group of the animal kingdom 
If we suppose the hydrotheca suppressed in a pliimularisn, we 
should thus nearly convert it into a colony of Rhizopoda, from 
which It would difltr only in the somewhat higher mophological 
differentiation of Us csenosarc or common living bond by which 
the individuals of the colony are organically connected. And 
just such a colonv would, under this view, a graptoUle be, wait- 
ing only for the development ot hydrotheca to raise it into the 
condition of a plumularian 

Bringing now the evolution hypothesis to bearupe* the ques- 
tion, It would follow that the graptohte may be viewed as an 
ancestral form of the Sertulanan hydroids, a form havmg the 
most intimate relations with the Rhizopoda , that hydrantlu ud 
hydrotheem became developed in Us descendants ; and that the 
rhizopodal graptohte became thus converted in the lapse of ages 
into the hydroidal Sertulanan. 

This hypothesis would be strengthened if we found it agreeing 
with the phenomena of individual development. Now suifo 
riumulanda as have been followed in their development from 
the egg to the adult state do actually present well developed 
nematopliures before they show a trace of hydrotheem, tnus 
passing' in the course of their embryological development through 
the condition of a graptolite, and recapitulating within a few 
days stages which it took incalculable ages to bring about m the 
polseontological development of the tn^. 

I have thus dwelt at some length on the doctrine of evolution 
because U has given a new direction to biological study and must 
powerfully influence all future researches. Evolution is the 
Iimhest expression of the fundamental principles estabhsbed by 
Mr. Darwin, and depends on the two admitted faculties of living 
beings — heredity, or the transmission of ebameters from the 
parent to the olLprmg , and adaptivity, or the espad^ of hav- 
ing these characters more or less mmiified in the o^lwriDg by 
external agencies, or it may be by spontaneous tenancy to 
variation. 

The hypothesis of evolution may not, it is true, be yet j^lta- 
billed on so sure a basis as to command insfontaneous acceptipice, 
and for a generalisation of such vast significance no one can be 
blamed for demanding for it a broad and indisputable foundation 
of facts Whether, however, we do or do not accept it as flri^y 
estabhsbed, it is at all events certain that it embraces a greater 
number of phenomena and suggests a more satisfactory explana- 
tion of them than any other hypothesis which has yet be«x pro- 
posed. 

With all our admiraUon, however, for the doctrine of fivok- 
Uon as one of the most fertile and comprehensive of 
hypotheses, we cannot shut our eyes to the difficultiwMwE^ 



S^. i8, X873J 


NATURE 


4*5 


n t}i« way of accepting it to the full extent which has been some- 
times claimed for it. It must be borne in mind that though 
among some of the higher vertebrata we can trace back for some 
distance in geological 5me a continuous series of forms which may 
safely be regarded as derived from one another by gradual modi- 
fication— as has been done, for example, so successfully by Prof 
Huxley in the case of the horse— yet the instances are very few 
in which such a sequence has been actually established ; while 
the first appearance in the earth’s crust of the various classes 
presents itself in fdrms which by no means belong to the lowest 
or most generidised of their living representatives. On this last 
fact, however, 1 do not lay much stress, for it will admit of ex- 
planation by referring it to the deficiency of the geological record, 
and then demanding a lapse of time— of enormous length, it is 
true— during which the necessary modifications would be in pro- 
gress before the earliest phase of which wc have any knowledge 
could have been reached. 

Again, we roust not lose sight of the hypothetical nature of 
those primordial forms in whidi we regard the branches of our 
genealogical tree as taking their origin , and while the doctrine 
of the recapitulation of ancestral forms has much probability, 
and harmonises with the other aspects of the Evolution doctrine 
Into a beautifully symmetrical system, it is one for which a suffi- 
cient number of actually observed facts has not yet been adduced 
to remove it altogether from the region of hypothesis. 

Even the case of the graptolites already adduced is an illus- 
tration rather than a proof, for the difficulty of determming the 
true nature of such obscure fossils is $0 great that we may be 
altogether mistaken m our views of their structure and affinities 
roe, however, one of the chief difficulties in the way of 
the doctrine of Evolution, when carried out to the extreme 
length for which some of its advocates contend, appears to 
be the unbroken continuity of inhented life which it neces- 
sarily requires through a period of time whose vastness is such 
that the mind of man is utterly incapable of comprehending it. 
Vast penods, it is true, are necessary in order to render the phe- 
nomena of Evolution possible , but the vastness which the an- 
tiquity of life, as shown by its remains m the oldest fossiliferous 
strata, requires us to give to these penods maybe even greater 
than is compatible with continuity. 

We have no reason to suppose that the reproductive faculty in 
organised beings is endowed with unlimited power of extension, 
and yet to go no farther back than the Stlunan penod— though 
the seas which bore the Eoioon were probably as far anterior to 
those of the Silurian as these are antenor to out own — the hypo- 
thesis of Evolution requires that in that same Silurian period the 
ancestors of the present living forms must have existed, and that 
their life had continueil by inheritance through all the ramific.i- 
tions of a single genealogical tree down to our own time , the 
branches of the tree, it is true, here and there falling away, with 
the extinction of whole genera and families and tribes, but still 
some always remaining to carry on the life of the base through o 
penod of time to all intents and purposes infinite. It is true 
that in a few cases a continuous series of forms regularly passing 
from lower to higher degrees of specialisation, and very probably 
connected to another by direct descent, may be followed through 
long geological penods, as for example, the graduated aeries 
alr^y alluded to, which may be traced between certain mam- 
mals of the Eocene and others Uving m our own time, as well 
as the very low forms which have come down to us apparently 
unmodified from the epoch of the Chalk. But incalculably great 
OS are these periods, they are but os the swing of the pendulum 
in the Millennium, when compared to the time which has elapsed 
nnee the first animalisation of cmr globe. 

Is the faculty of reproduction so wonderfully tenacious as all 
this, that through penods of mconceivable dnration, and exposed 
to influences the most mtense and the most vaned, it has still 
come down to us in an unbroken stream? Have the strongest 
which had survived in the struggle for existence necessarily 
handed down to the strongest which should follow them the 
power of continuing as a perpetual heirloom the life which they 
1 ^ themselves inherited? Or have there been many total ex- 
tinctioiis and many renewals of life — a succession of genealogical 
trees^ the earlier ones becoming old and decayed, and dying out, 
and their place taken by new ones which have no kinship with 
the others? Or, finally, is the doctrme of Evolution only a 
working hypothesis which, like an i^ebraic fictidn, may yet be 
of inestimable value as an instrument of resewch ? For as the 
l^er calcttlna beoomes to the jdiysical mqttirer a power by 
bo unfolds the laws of tiie Inorganic world, so may the 


of Evolution, though only a hypothesis, furnish the 
vith a key to the order and hidden forces of the 
fe. And what Leibmti and Newton and Hamilton 
have been to the physicist, is it not tliat which Darwin has been 
to the biologist ? 

But even accepting as a great truth the doctrine of h volution, 
let iis not attribute to it more than it can justly claim. No valid 
evidence has yet been adduced to lead us to believe that in- 
organic matter has become transformed into living, othertvise 
than through tlie agency of a pre existing organism, and there 
remains a residual phenomenon stiU entirely unaccounted for 
No physical hypothesis founded on any indisputable fact has yet 
explained the ori^ of the primordial protoplasm, and, above 
all, of Its marvellous properties which render Evolution pos- 
sible. 

Accepting, then, the doctrine of Evolution m alt freedom and 
in all Its legitimate consequences, there remains, I say, a great 
residuum unexplained by physical theories Natural Selection, 
the Straggle for Existence, the Survival of the Fittest, will 
explain much, but they will not explain all 'I hey may offier 
a beautiful and convincing theory of the present order and fitness 
of the organic universe, as the laws of attraction do of the in- 
organic, but the properties with which the primordial proto- 
plasm U endowed— Its heredity and its adaptivity— remain un- 
explained by them, for these properties are their cause and not 
their effect. 

For the cause of this cause wc have sought invam among the 
physical forces which surround us, until we are at last compelled 
to rest upon an independent volition, a far seeing intelligent 
design .Science may yet discover even among the laws of 
Physics the cause it looks for , it may be that even now we 
have glimpses of it ; that those forces among which recent 
physical research has demonstrated so grand a unity — EiAt, 
Heat, Electricity, Magnetusm — when manifesting themselves 
through the oigamsing protoplasm, become converted into the 
phenomena of ufe, and that the poet has unconsciously enun- 
ciated a great scientific truth when he tells us of 
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But all this is only carrying us one step back in the grand 
generalisation. All science is out the intercalation of causes, 
each more comprehensive than that which it endeavours to 
explain, between the great primal cause and the ultimate 

I have thus endeavoured to sketch for you m a few broad 
outlines the leading aspects of biological science, and to indicate 
the directions whirii biological studies must take. Our science 
IS one of grand and solemn import, for it embraces man htmself 
and IS the exixinent of the laws which he must obey. Its subject 
u vast, for it is Eife, and Life stretches back into the lUUmtable 
l>ast, and forward into the illimitable future Life, too, is eveiy- 
where. Over all this wide earth of ours, from the equator to the 
poles, there Is scarcely a spot which has not its animal or Us 
vegeUbledenuens — dwellers on the mountain and on the plain, 
in the lake and on the prairie, in the arid desert and the swampy 
fen , from the tropical forest with its strange forms and gorgeous 
colours, and myriad voices, to the ice-fields of polar latitudes 
and those silent seu which he beneath them, where living things 
unknown to warmer dunes congregate in unimaginable multi- 
tudes. There is life all over (he solid earth , there is life 
throughout the vast ocean, from its surface down to its great 
deptM, deeper still than the lead of sounding-line has 
reached. 

And It is with these livuig hosts, unbounded m their variety, 
infinite m their numbers, that the student of biology must make 
himself acqudntcd. It is no light task which hes before him 
— no mere pastime on which he may enter with trivial purpose, 
os tbongh it were but the amusement of an hour , it is a great and 
solemn mission to which he must devote himself with earnest 
mind and with loving heart, remembering the noble words of 


“ Knowledge is not a couch whereon to rest a searching and 
restlesis spirit ; nor a terrace fur a wandering and variable mind 
to walk up and down with a fair prospect ; nor a tower ot state 
for a proud mind to raise itself upon ; nor a fort or commanding- 
ground for strife and contention j nor a shop for profit and sale j 
But a tit* storehouse for the glory of the Creator, and the relief 
of nun’s esthte." 




SECTIOH G.>-^CUAMCAL SCIENCS 

Opening Addeess by the Peksident, W. H. Barlow, 
C.E., F.R S. 

bi the observations which I have to address to you I shall not 
attempt a general survey of a subject so vast and so varied as 
the manufactures of this country, nor shall I attempt to descnbe 
the many new and beautiful inventions and mechanical appliances 
whu^ form a distmguishing feature of the age in which we live ; 
but I shall endeavour to draw your attention to one of the new 
tnatefi^s, namely modern steel — a material which, though of 
comparativelv recent origin, has already become an important 
industry, and whose influence in the future seems destined to vie 
in importance with that resulting from the introduction of iron. 

I Mve used the term “ modern steel," because, although the 
great movement in simplifying and cheapenii^ the process of 
producing steel is necessarily associated with the name of Mr. 
Bessemer, yet we have further important steps taken m a forward 
direction as to the production and treatment of iteel by Dr Sie- 
mois and Sir Joseph Whitworth and others, both in this country 
and abroad. 

It u now seventeen years since Mr. Bessemer read a paper at 
the meeting of the British Association at Cheltenham, which was 
entitled, “ On the Manufacture of Iron and Steel without Fuel." 

It IS satisfactory to know that Mr Bessemer has often ex- 
pressed hia firm conviction that had it not been for the publicity 
given to his invention through the paper which he read before 
the Mechanical Section of the Uritian Association m l S56, and 
the great moral support afforded him by men of science whose 
attention was thereby directed to it, he believes that he would 
not have succeetled in overcoming the strong opposition with 
which hts invention was met in other quarters 

About this time, or perhaps a little later, a material was pro- 
duced called “puddled steel,” and about the same time the metal 
known as " homogeneous iron ’’ 

The movement which had begun m the production of cheap 
ateel was farther assisted and developed by the regenerative fur- 
nace of Dr Siemens, by the mtroiluctioii of the Siemens- Martin 
process of making steel, and fuicher and most important progress 
IS suggested by the recent process intioduced by Di Siemens in 
makuig steel direct from the ore. 

According to the returns pufilished by the Jury of the Inter- 
national Exhibition of 1852, the total annual produce of steel in 
Great Britain at that lime was 50,000 tons. At the present time 
there are more than 500,000 tons made by the Bessemer process 
alone, added to which Messrs Siemens’s works at Bandore pro- 
duce 200,000 tons, besides further quantities which are made by 
bii process at Messrs. Vickers, Messrs. Cammells, the Dowlais, 
and other works. 

1 shall not, however, detain you by attempting to tr.ice up the 
history and progress of steel, nor .attempt to notice the various 
steps by which this branch of industry has been brought to its 
present important position. My object is to draw attention to 
tbu material as to its use and application for stmclurul and en- 
gtneertng purposes. 

The steel produced by the Bessemer process was at a very 
early stage employed m tails and wheel-tires In Iwth these ap- 
plications the object sought was endurance to resist the effects of 
wear, and toughness to prevent fracture by blows, 'there does 
not exist at present sufficient inlorma'iDii to determine accurately 
the relative values of steel and iron when used for these purposes 
As used ibr wheel tires, steel had to compete with iron of the 
highest quality, but it is nevertheless introduced on mo>l of our 
railways. The iron used 111 rails was nut of such a high quality, 
and the difference in duration shows a very marked advantage in 
the employment of steel, the duration of steel rails being vanouUy 
estimated at from three to sui tunes that of iron 

Steel u also extensively used for ships’ plates, and by the War 
Department for lining the u tenor of the heaviest guns ; while 
Sir Joseph Whitwoiw and Messrs. Kcupp make guns entirely 
of steel, tboo^ for these purposes the metal is of different 
quality and differently treated, In order to withstand the enor- 
mous concussions to which it ia subjected. 

And, further, we have ateel used in railway-axles, crank-txlee 
for engines, in boilers, in ptston-rodi, m carnage springs, and 
for many other purposes. 

But notwuhsluidmg these vanous employments of steel, there 
has been, and there continues to be, a difflculty in applying it to 
engineering structures in this country. 


The want of knowledge of the phystcai properties of steel 
having been the subject of remark at a dlscutlion at the laitita* 
tion of Civil Engineers in 1868, a committee, oamposed of Mr. 
Fowler, Mr. Scott RuikU, Captain Golton, Mr. Berkley, aud 
myself, undertook to conduct a series of experiments upon thia 

The first were made for the Committee bv Mr. Kukaldy with 
his testing-machine m London, and were chiefly directed to as-' 
certain the relation which subsists between the resistance of ten- 
sion, compression, torsion, and transverse strain. 

In tins senes of experiments twenty-nine bars, 15 ft long, 
were used, each bar bemg cut into lengths, and turned or planM 
into suitable forms for toe respective tests, so that a portion of 
each bar was subjected to each of the above-mentioned testa 

The tensile resistance varied in the different qualities of steel 
from 28 to 48 tons per inch, and the experiments established 
conclusively that the relation subsisting between the several re- 
sistances of tension, compression, and transverse strain is through- 
out practically the same as in wrought-iron , that is to say, that 
a bar of steel whose tensile strength is 50 per cent above that 
of wrought-iton will exhibit about the same relative mcrease of 
resistance under the other tests. 

They further showed that the limit of elasticity In steel is, like 
that of wrought-iron, rather more than half its ultimate resist- 
ance The total elongation umler tensile strain, and the evi. 
dences of malleability and toughness, will be referred to here- 
after. 

The second series recorded in the book published by the 
Committee gave the results of tempering steel m oil and water 
They were made by the olficers of the gun-factory at the Royal 
Arsenal at Woolwich, and show a remar&ble increase of strength 
obtained by this process This property of steel is now fiuly 
recognised and ma<le use of in the steel which forms the lining of 
the largest guns 

The third senes of experiments was made by the Committee 
upon bars 14 ft long, i j in in diameter, with the skin upon the 
metal as it came Irom the rolls 

The object of these experiments was specially directed to as- 
certain the modului of elasttuty They were made with the test- 
ing machine at H M Dockyard at Woolwich, which machine 
was placed at our disposal by the Admiralty The bars were 
obtained, with some exceptions, in sets of six from each maker, 
three bars of each set being used 111 tension and three m com- 
preasion. 

Bars of iron of like dimensions were also tested m the name 
way, in older to obtain the relative effects in ateei and iron. In 
these experiments sixty-seven steel bars were tested whoae tensile 
strength vaiicd from 3a to 53 tons per inch, and twenty-four iron 
bars varying from 22 to 29 tons jtsr inch. 

'fhe amount of the extensions and compressions were ascer- 
tained by dirett measu) ement, vcniiers being for this purpose at- 
tached to (he bar itself, 10 it apart, so that the readings gave 
the absolute extensions and compressions of this length of the 
bar 

These experiments, which were very accurately made, showed 
that the extension and compression of steel per ton per inch was 
a little less than wrought-iron, that the extension and compres- 
I Sion weie very nearly equal to each other, and that the modulus 
1 of elasticity of steel may be taken at 30,000,000, which result 
; agrees with the conclusions arrived at by Amencan engineers on 


colly equal to the compression, it follows that the neutral axis of 
a structure of steel, strained transversely, will be m the centre 
of gravity of its section, and that the proper proportion to give 
to the upper and lower flanges of a girder, when made of the 
same quahty of steel throughout, will be the same as in wrought- 
iron. Secondly, because the modulus of elasticity of steel is 
practically equal lo that of wrought-iron, and the limit of elas- 
tiaty is greater, U follows that in a girder of the same propertfons 
as wtoogbt-tron, and strained with an equal proportion of its 
ultimate tensile strength, the deflection wili be greater in the 
steel than in the iron girder, in the rate of the strength of the 
metals ; so that if it is necessary to make a steel girder for a 
given span deflect under its load the same amount as as iron 
mtder the same span, the steel girder must be made of greater 
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mdy lo the riveting of won ■.pplv equally to steel ; ^ is to 
M9f, tqtal shearing area of the rivets must he the same^ 

or ntther must not be less, than the sectional area of the bar 

We know from established mechanical laws that the hmiting 
■pgDB of structurck v»rjr directly as the strength of the material 
employed in their construction when the proportion of depth to 
span and all other circumstances remain the same. We know 
also that, taking an ordinary form of open wrought iron detached 
girder (as, for ctcample, when the deplli is oiie-fourleenlh of the 
span), the limiting span in iron, with a strain of 5 tona to the 
inch upon the metal, is about 600 ft ; and it follows that a steel 
girder of like proportions, capable of bearing 8 tons to the inch, 
would have theoretically a limiting span of 960ft 

This theoretical limiting span of 960 ft would, however, be 
reduced by some practical considerations connected with the 
mintraum tluckncss of metal employed m certain pars, and it 
woul^ in effect, become about 900 ft forja guder of the beforc- 
menboued construction and propotlioiia 

The knowledge of the limiting span of a structure, as lias 
been explained elsewhere, enables us to estimate very quickly, 
and with close approximation to the truth, the weight of girders 
requir^ to carry given loads over given spans , and although 
the Itmiting spans vary with every form of structure, we can 
obtain an idea of the effect of introducing steel by the relative 
weights of steel and iron required in girders of the kind above 
mentioned 

Assuming a load m addition to the weight of the girder of one 
ton to the foot, the relative weights under these tonchlions 
would be as follows 1— 

w.isht of steel Weight cf iron 

Span gitcicr girder 


200 57 too 

300 150 300 

400 3*0 600 

It to not alone m the relslive weight or m the relative cost that 
the advantage of the stronger material is important, but with 
steel we shall be enabled to cross openings which are absolutely 
impracticable in iron 

It will naturally be asked why it is that steel is not used in 
these structures, if such manifest advantages would result from 
its employment 

The reason 11 twofold i— 

ISC There is a want of confidence as to the reliability of steel 
in rqjard to its toughness and its power to resist fracture fro-n 
sudden strain 

2nd. bteel is produced of various qualities, and we do not 
possess the means, without elaborate tesling, of knowing wheibcr 
the article presented to us is of the require t ([aalUy for structural 
purposes A third reason, arising probably out of those b- foie 
mentioned, is found in the fact that m the regulations of the 
Board of Trade relative to railway structures, although rules are 
given for the employment of cast-iron and wrought-iron, steel 
has not, up to the present time, been recognised or provided for 

Now, as regards the question of toughness and malleability, 
and referring again to Mr Kirknldy’s experiments. It appears 
that in the tests of “ Bessemer steel” 18 samples were tried under 
tensile strain, the length of the samples being in round numbers 
50 in. and the diameter i '382 m. , and that when these were 
snbiected to ultimate strain, the elongation at the monieut of 
fracture was in the most brittle example 2} in , but generally 
varied from 4i to pi inches 

In the experiments on transverse strain, in which the bars 
were nearly 2 m. square and only 20 m between the points of 
support, all the “Bessemer steel” samples^ except two, bent 
6 m. without any crack Again, in tlie experiments made by 
the Committee on bars 14 ft. long and li in. tii diameter, out of 
ao bars of the milder quality of steel, 16 extended more than 
8 in., and of these 10 extended more than 12 in. . . . 

The treatment by comparison is especially important where 
metal IS required in large masses aud.of great ductility because 
the larger the mas. and the greater the ductibty, the larger and 
more numerous ara the air-cells, and the effect of the pressure 
to to completely close these cells and render the metal perfectly 
solid 

By this process mlM steel can be made with a strength of 40 
tons to the inch, havtog a degree of ductility equal to that of 
the best iron. 

The more highly carbonised qualities show a decrease of 
ductility somewhat in the same ratto as the strength increases. 


Without going into the numerous achievements of Sir Joseph 
Whitworth, resulting from the employment of steel, in connection 
with the extreme accuracy of workmanship produced at hii 
works, or doing more than mention the flat-ended steel shot and 
shell which pass through iron plates when fired obliquely or 
penctiate ships’ sides below the level of the water, I would call 
attention to those applications of steel which bear upon its 
strength and toughness. 

In the first place, there are small arms made entirely of steel, 
of wuiidcrfol range and accuracy, capable of penetrating 34 half- 
inch planks, which is about three times the penetralmg power 
of (he Enfield nfie 

Secondly, there are the large guns, also entirely of steel, 
throwing projectiles from 250 lbs to 310 lbs, in weight, and 
bill nitig from 40 to 50 lbs of powder at a charge, with which a 
range of nearly 6i miles is obtained 

In both these case^ the degree of strength and toughness rs- 
quiinl 111 the metal is much greater than is necessary for engi- 
neeiiiig structures. 

It I., unnecessary to occupy more lima in mulliplymg examples 
of the toughness of steel It is well known to manufacturers, 
and must also be well known to many others here present, that 
steel of the strength of 3J or 36 tons per inch can be made, 
and IS made m Targe quantities at moderate price, possessing 
all the toughness and malleability reijuired In engineering struc- 
liiies 

I mil proceed, therefore, to the second part of the subject 

II imrly, the want of means of knowing that a given sample 
of steel IS of the quality suile'l for structural purposes 

With most other metals chemical analysis is m itself a com- 
j.UU and sufficient test of (gnalily, but in steel it is not so. The 
toughness of steel may be altered by sudden cooling ; and 
.aUliough the effect of this operation, and generally the effects of 
tempering, ate greater when the quantity of carbon is consider- 
,ibl(, yet It acts more or le IS m the mild qualities of steel, so 
tlmt we cannot reljt entirely on the aid of the chemist, but must 
fall back on mechanical tests And in point of fact, seeing that 
the ijualitics icquired are mechanical, it is no more than reason- 
able I hat the test should be mechamcal , for this includes not 
unir the test of material hut of workmanship, 

Now there aie two descriptions of mechanical testing, which 
may be distinguished as destructive and noii-destrucuv« — the 
one being beyond and the other within the elastic limit of the 
m iterial 1 he destructive test is that usually applied to a part 
of anal tide manufactured, as, for example, a piece cut off a 
holler plate and tested by absolute rupture, or by bending or 
u lit iwisc, whereby the stiength and quality of the maten^ m 
the pkte is known 

'1 he non-desliuctive test is that usually applied to the finished 
Morh, as in the test of a butler by bydriulic pressure, or the test- 
ing 111 a gttii by the proof charge 1 he strum ui this case to 
niaile greater than that winch wUl arise 111 the daily use of the 
aitick, but IS not so greatly in excess as to be beyond the doitic 
li 11111 of the maleiMl. 

As regards engineering structures tins second test is easy of 
a iphcation ; but it affords no sufficient criterion that the metal 
possesses that degree of toughness necessary to resist the actioja 
of sudden strains. 

It may be said that engineers may ascertain for themselves, by 
insgieclion and tesfmg at the works, that they are being supplied 
wall the material that they require , but assuming that the tests 
.iiid mode of testing were in all respects satisfactory to them, and 
that the metal supplied was of the right qualiiy, we bare still to 
corngily with the conditions of the Act foi the Kcgulatioa of 
KaiUvays, and we must satisfy the Government Iiispeotor. 

It IS not to be supposed that he con attend all the required 
tests at the works ; and the question remains, how is the In- 
specting Officer of the Board of Tiade to be enabled to distin- 
guish the quality of metal m a finishcil bridge, when he is called 
upon to give a certificate that it is safe for public traffic ? 

If we could adduce clear and distinct evidence that the metal 
used for a bridge was of a quality which would bear 8 tons to 
the inch wiih as much safety as common iron can bear $ tons, 
there can be no reasonable doubt that the Board of Trade would 
make suitable piovision in its regulations for the employment of 
such material 

The difficulty lies in the want of something whereby the quality 
of the metal may be known and relied upon with confideuee iqr 
others besidesehose who made the article. 

In gold and sUver this is aciomphshed by the stomp put upon 
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then, in guns uid smiU Bins we hBve the proof'inark, but in 
iron and steel we "have nothing whereby the one quality eS metal 
can be distinguished from another, and until some sufficient 
means be devmd for th« purpose, it is difficult to see how we 
are to escape from the position in which we are now placed — 
namely, that while we possess a material by which we can In- 
ciease considerably the spans and dimmish the weight and cost 
of engineering works, we are restricted to make designs and con- 
struct our works by a rule made for wrought iron, and adapted 
to the lowest quality of that material. 

As the rule made by the Board of Trade in respect of wrought- 
iron railway structures may not be generally known, I here give 

“In a wrought iron bridge the greatest load which can be 
brought upon it, added to the weight of the superstructure, 
should not produce a greater strain on any part of the materia] 
than S tons per inch ” 

It will be observed that this 5 tons per inch is the governing 
element, irrespective entirely of the quality of metal used , and 
it M obvious that a rule so framed must act as a discouragement 
to any endeavour to improve the quality of metal, while it tends 
to mduce the employment of the cheapest and most inferior 
descriptions which can be made under the name of wrought- 


In the samples tried by the Committee and Mr. Kirkaldy, th| 
quantity of carbon varied from | per cent, to nearly t pet cent ; 
yet wim this small variation in the carbon the streogth ranged 
from thirty-three tons to nearly fifty-three tons per in. : and the 
ductility, represented by the ratio which the fractured area bore 
to the ongmal section of the bar, vaned from five-tenths in the 
tough qualities, until m the harder samples there waa no diminu- 
tion perceptible. 

AU these materials are called steel, and have the some external 
appearance ; but possessing, as they do, such a range of strength 
and such a variation in ductility, it becomes absolutely essenUal 
that there should be some classification or means of knowing the 
respective qualities among them 

TTie want of such classification casts an air of uncertainty over 
the whole question of steel, and impedes Its application. To 
this want of knowledge is to be asenbed the circumstance that 
many professional men regard the material as altogether unre- 
liable ; while large consumers of steel, m consequence of the un- 
certainty of the quality they buy in the market, seek to establish 
works on their own premises and make their own steel. 

I ought, I know, to apologise for detaining you so long on this 
one question of steel, but I consider that the difficulties under 
which It IS placed arc alfecting interests of considerable impor- 


In endeavouring to seek an amendment of the rules, which 
Will pemut of the employment of steel or other metal of higher 
strength than 5 tons to the inch, 1 feel bound to say that I do 
not consider that the Board of Trade is alone responsible for the 
position m which the question now stands j and as regards the 
Government Inspecting Officers, 1 can only say that in the 
numerous transactions I have had with them, and although 
differences of opinion have occasionally arisen, yet, considenng 
the responstbiUty which rests upon them, I have fopd them 
anxious to afford all reasonable facilities so far as their instruc- 
tions permitted 

The first step to be token is to put our tostmg on a systematic 
and satisfactory basis 

The second is to establish some means whereby metal which 
has ^en tested can have its quality indicated upon it m such 
manner that it can be practically relied upon. 

The experiments before referred to establish, sufficiently for 
oil practical purposes, that the relation or proportion between 
the resistances to tension, compression, torsion, and transverse 
strain, is about the same m steel as in wroiight-iron 

The testing required is therefore reduced to that necessaiy for 
ascertaming two properties, namely the strength and the toughness 
or ductility. 

The strength may be readily ascertained, and no difficulty 
arises on that head. 

The whole question turns upon the test for ductility, or the 
resistance to fracture by blows or sudden strain , and it must be 
admitted that the tests employed for this purpose are not framed 
on any r^ular or satisfactory basis. 

Without, however, attempting to say what description of test 
may be found the best for ascertaining the property of ductility, 
it may be observed that what is required for this test is a definite 
bams to act upon, and that the samples should be so made as to 
render the test cheap, expeditious, and easy of application. 

The next requirement is that when a piece of, metal has been 
tested, and its quahties of strength and toughness ascertamed, 
t^re should be some means of denoting its quality in an 
authentic manner. 

To a certam extent this is already done m iron by the mark of 
the maker ; but something more than this is necessary to fulfil 
the required conditions m steel 

What IS termed steel, is iron with a small proportion of eaibon 
In it. These two ingredients are necessary to constitute steel ; 
and there may or may not be present in very small quantities 
grille, silicon, manganese, sulphur, aud phosphorus. 

In connection^vtth the expenments made by the Committee, 
fourteen of the samples were tested by Mr. E. Richards, of the 
Barrow Steel Works, five of which were kindly repeated by 
Dr. Odling. 

Although there are some discrepancies in the results which we 
cannot account for, yet some of the characteristics are brought out 
clgarly. 

It appears that manganese maybe present to the extent of fonr- 
tenlhs ]^cent. without uqury either to the strength or ductility, 
but sulphur and phosphorus, except in extremely small quanti- 
ties, are fatal to ducti^, 


Not only is a large and useful field for the employment of 
steel practically closed, but the progress of improvement in 
engmeenng structures is impeded both m this country and in 
other parts of the world where English engineers are engaged. 

For in consequence of the impediments to its employment in 
England, very few English engineers turn their attention to the 
use of steel They are accustomed to make their designs for 
iron, and when engaged in works abroad where the Board of 
Trade rules do not apply, they continue for the most part to 
send out the old-fashioned ponderous girders of common iron, 
in cases where the freight and difficulties of carnage make it 
extremely desirable Jhat structures of lest weight and more easy 
transport should be employed, 

Itt conclusion, and while thanking you for the patience with 
which you have heard me on this subject, I would obMrve that 
we possess in steel a material which has been proved, by the 
numerous uses to which it is applied, to be of great capability 
and value . we know that it is used for structural purposes in 
other countries, as, for example, in the Illinois and St Louis 
Bridge m America, a bridge of three arches, each 500 ft. span; 
yet m this country, where ''modem steel" has originated and 
has been brought to its present state of perfection, we are ob- 
structed by some deficiency m our airangements, and by the 
absence of suitable regulations by the Board of Trade, from 
making use of it m engineering works. 

And I have considered it right to draw your attention to the 
position m which this question stands, well knowing that I could 
not address any body of gentlemen more capable of improving 
and systematising our methods of testing, or better able to devise 
effectual means lor removing the impediments to the use of steel, 
than are to be found m the scientific and practical men who form 
the Mechanical Section of the British Association, 
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AFRICAN TRAVEL 

The Lands of Cazembe, Laccrda’s Journey to Cazembc 
in 1798. Translated and annotated by Captain R F 
Burton, F R G.S. , also. Journey of the Pombeiros, 
P. J. Baptista and Amaro Jos^ across Africa from 
Angola to Tette on the Zambize. Translated by B. A 
Beadle , and a Risume of the Journey of MM. Monteiro 
and Gamitto. By Dr. C. T. Beke. (Published by the 
Royal Geographical Society) John Murray, 1873.) 

The African Sketch Book By Wmwood Reade, -with 
maps and illustrations, in'two volumes. (Smith, EWli 
and Co , 1873 ) 

T hese are extremely different kinds of books, though 
both are valuable. The first is almost unreadable 
except by geographical students , the second is tho- 
roughly popular and amusing The pending explorations 
of Livingstone have given a special interest to the various 
journeys of Portuguese explorers, and the Royal Geogra- 
phical Society have done well in making the records of 
these journeys accessible to English readers The earliest 
and most important is that of Di. De Lacerda, who went 
on a Government mission to the capital of Cazembd, situ- 
ated at the southern extremity of Lake Moero, about Soo 
.miles north-west of Lake Nyassa He died on the way, 
but the journey was concluded under the second m com- 
mand. The Journal is given at length, and is very dull 
reading, except for the.msight it gives into the character 
of the numerous Portuguese and half-castes who accom- 
panied the expedition, and who were in a continual state 
of squabble from the first day to the last. Dr. De Lacerda 
was evidently an amiable and intelligent man, and his 
notes are comparatively pleasant reading, and give some 
little notion of the country and the people. The Journal 
of his successor, an ecclesiastic (Fr. Pmto), is, however, 
so exclusively occupied with a record of the disputes 
among the members of the expedition, that it was hardly 
worth printing Capt. Burton’s translation is very free, 
and no doubt very accurate, but he is so idiomatic as 
almost to require translating himself ; and such terms as 
“ loot,” “ dash,” “ notions,” and “ magolty he.ads,” which 
arc repeatedly used, are hardly characteristic of the senous 
and matter-of-fact diary of the Portuguese exploreis. His 
notes are very copious, often considerably exceeding ihe 
text, and some of them are instructive ; but we find in 
them too many onslaughts on Mr. Cooley, and endless 
mmute criticisms on Afncan orthography. The free state- 
ment of Capt. Burton’s peculiar views on civilisation, re- 
ligion, polygamy, and other matters, is also rather out of 
place We are told foi instance that, to Capt. Burton, 
“ Alexander is the first person of the tnad which humanity 
has as yet produced ; the other two being Julius Ca'sar 
and Napoleon Bonaparte," and that “ Blakeley guns and 
raBways” are the indices of true progress. 

If, however, this part of the book is dull,* the second 
part-— the Route Journal of the Pombeiros— is dreary m 
the extreme. We have page after page of such entries as 
these : — " Friday, 12th — At seven in the morning we got 
up and left the top of the hilL We passed seven xuurow 
fttCams which rati into ^ Luapula. We came to another 
Ke> serf— VoL, nti. 


desert near a narrow river where we found a circle made. 
We met nobody and walked with the sun in our front.” 
In the third part we are spared the detailed journals and 
are given a resumh by Dr. Beke, in which wc have all 
that IS of interest compressed into a few pages. These 
journals show that African travel was beset with the same 
difficulties and troubles seventy years ago as it is now, 
and that the custom of [exacting presents and causing 
I delays at every village is an ancient African institution 
The work is illustrated by an excellent map, in which all 
the geographical information to be extracted from these 
I journeys is laid down, and the routes of all the travellers, 
j as well as those of Livingstone, distmctly marked. It 
will therefore be of great value in tracing the future pro- 
gress of that illustrious traveller 

Mr. Wmwood Rcade’s well-named “African Sketch 
Book ” is a work of an altogether novel kind In a series 
of picturesque and sparkling chapters he gives us sketches 
of the various pictures of African life and scenery, epi- 
sodes of travel, the slave trade, the history of African 
exploration, and other subjects , and interspersed witli 
these are little tales illustrative of the various phases of 
native life or of European life m Africa Mr. Reade ha; 
twice visited Africa The first time, in 1862-63, he 
went over Du Chaillu’s ground, and enabled us to sepa- 
rate the true from the imaginative in that traveller’s book j 
and he also visited Angola and Senegambia. The second 
time, in 1868—70, he spent two years in Africa, on the 
Gold Coast and Liberia, and made an adventurous jour- 
ney from Sierra Leone to the Niger, at a point never 
before reached by a European traveller. The narrative 
of this journey occupies about half the second volume, 
and IS very interesting ; although it is perhaps a little 
marred by the sketchy style in which it is written (in the 
foini of letters to a young lady), and by the prominence 
given to the author’s fears, hopes, and ambitions, all of 
which will, however, prove attractive to many readers. 
When within about fifty miles of the Niger, at Falaba, 
the traveller was stopped by' a native king, Sewa, who 
1 cpt him m his court, as Speke was kept, for several months, 
and then allowed him to return to Sierra Leone, sending 
with him an emb.assy and his own nephew, as an escort. 
Mr. Reade then endeavoured to get the Governor of 
Sierra Leone to send him on an expedition to the N iger, 
in which case Sewa would not have dared to stop him ; 
but finding that there would be great delays before this 
could be arranged, he took the bold resolution, although 
seriously ill, to return at once with the king’s nephew 
He did so, and telling the king, who was greatly surprised 
to sec him, that he was’.now a traveller going to the iger, 
but would stay with him three days, he was allowed to 
go on, and not only succeeded m reaching the Niger at a 
point about forty miles from its source, but went down its 
course to the north-east to the Board gold works, never 
before visited by any European. This journey undoubt- 
edly stamps Mr. Reade as a thorough African explorer. 

The iix years' interval between his two journeys was 
devoted to a study of the literature of African travel, some 
of .the results of which are embodied in a large and very 
useful map, showing at a glance the portion of the country 
Tisittd by each traveller, as well as the various authoritiee 
^hicb maybe consulted on each distnct; and the WWi- 
parative importance of these is Indicated by the type in 
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which the name is printed. The chapter entitled "The 
African Pioneers," is a very interesting one, giving a 
spirited sketch.of the life and labours of each of the im- 
portant African travellers from Ledyard to Livingstone ; 
and we think Mr. Reade could do no better or more popular 
work than to give us in a compact and readable form, 
and as much as possible in each author’s own words, the 
concentrated essence of those vast piles of volumes on 
Africa, which he appears to have waded through. 

There is a very great improvement in this work over 
Mr. Reade’s earlier writings, and he himself recognises 
that his opinions are now changed for fairer and truer 
ones. He now speaks of the Negro race with respect, 
and often uses the term " native gentleman." He be- 
lieves that “ if boys were removed at an early age from 
uncivilised society and brought up with the sons of gentle- 
men at home, they would acquire something better than 
book-learning— namely the sentiment of honour. My 
long and varied experience of the African Race has 
brought me to believe that they can be made white men 
in all that is more than skin-deep.” He speaks well of 
the native Missionaries, and says of one of them at Sierra 
Leone, of whom he saw a good deal, that he “ does not 
differ, so far as I can see, from an English gentleman and 
clergyman m manners, speech, or disposition.” Such 
men have far more influence with the natives than 
English clergymen can have. “ An ordained Negro is a 
walking sermon, a theological advertisement. The 
savages regard an Oxford Master of Arts as a being 
fearfully and wonderfully made, belonging to a different 
species from himself. His argument invariably is, ‘ White 
man's God, he good for white man ; black man’s God, 
he good for black man.’ But when he beholds a man as 
black as himself with a shiny hat, a white cravat, glossy 
garments, and shoes a yard long, wearing a gold watch 
in his fob, blowing his nose in a cloth, and ‘ making 
leaves speak ; ’ and |when he is informed that these arc 
the results of being baptised, he also aspires to become 
a white man, and allows himself to be converted." 

Good service is done by pointing out that what is 
usually called the typic.il Negro with jet-black skin, 
thick lips, and flat nose, is by no means typical, but is 
an extreme and exceptional type ; that coffee colour of 
various shapes is the characteristic colour of Negroes, that 
their features arc often finely formed, and of quite a 
European cast. Blackness of skin is said to be most pre- 
valent where heat and moisture are combined, but it is re- 
cognised that this is not neccssanly, or even prob.ably, 
the cause of the blackness. 

Mr. Reade's book is full of brilliant or witty sayings. 
Of the gorilla he says that “ there is little doubt that some 
day or other this renowned ape will make its appearance 
at the Zoological Gardens, to bnghten the holiday of 
the artisan, and to alleviate the sabbath of the fashion- 
able world." Relating how a man once refused to guide 
him to a plantation about three miles off, for fear he 
should kill some game on the way and compel him to 
carry it, he remarks, “ And yet it is often asserted that the 
Negroes are incapable of foresight " The natives of the 
interior firmly believe that Europeans buy slaves to eat, 
and n^P^d cannibal Fan was anxious to know why they 
took iro^uble to send so far for people to eat. Were 
the'Uack men nicer than the white men f Mr, Reade’s 


answer was dictated by motives of policy, as he was in a 
cannibal country. He assured his questioner that white 
men’s flesh was a deadly poison, and so they were 
obliged to import their supplies ' Of Livingstone it is 
remarked that “ only twice m his life since he was a 
youth has he visited England, returning after a while to 
his true home in the wilderness, with his health shattered 
by the toils of literary composition." 

We find also many passages of good or of doubtful 
philosophy. Mr. Rcadc seems impressed with the 
strange idea that if we could by any means double the 
number of our mil chimneys in the cotton districts, we 
should necessarily advance our civilisation and benefit 
the human race. For example, among arguments for 
opening up the Niger we arc told — “ The country which 
lies beyond the confluence of the Quorra and the Binud 
i is one of the largest cotton-growing areas of the woild. 
At present the people dress themselves But when the 
Niger trade is once established, our cheap cotton goods 
will soon destroy the native industry, and the people will 
export their raw cotton instead of weaving it themselves ’’ 
And as one of the mam results of the blood and treasure 
expended on African soil, we arc^told that “new maikcts 
have been opened for British manufactures.” But docs 
It not occur to Mr Reade, that to destroy native industries 
instead of improving them may not advance a people ; 
and that to inci case the already large proportion of our 
population who pass their lives m a monotonous routine 
amid the smoke of furnaces and the din of machinery, 
and helpless as infants if their ,own source of living fails 
them (as it has failed them and may again), may not 
really advance us on the road to civilisation ? 

As an example of the manner in which our author 
often compresses into a few lines the results of much 
labour, t.akc the following passage summarising the results 
of Nile exploration and the relative share of the two 
great branches in forming) the River Nile and the Land 
of Egypt “ Thus the Nile is created by the rainfall of 
the Equator, and Egypt by the rainfall of the Tropics If 
the White Nile did not exist, the Black Nile would be 
nothing— it would perish m the sand. But if the Black 
Nile did not exist, the White Nile would be merely a 
barren river in a sandy plain, with some Arab encamp- 
ments on Its banks.” 

The arrangement of this book seems to be its weakest 
point We are taken up and down the coast, and back 
again over old ground, till we hardly know where we are ; 
and the confusion is increased by the insertion of the il- 
lustrative tales m the body of the work. It would have 
bcMi far better if these tales had been kept together, and 
the rest of the work arranged m systematic geographical 
order. The work is provided with numerous good wood- 
cuts; and the maps, which illustrate in a novel and 
ingenious manner the slave trade, the religions of Africa, 
African discovery, and African literature, are very valu- 
able. The tales themselves are clever, and some admir- 
ably illustrative of African life ; but most of them are 
melancholy in their catastrophes, and indicate that the 
author takes a somewhat gloomy view of human hfe and 
human nature. Of these, “ Ananga ” is the best It is 
the story of a daughter o£ the King of Cazembd, who 
mames a Portuguese oflicer and runs away with him ; 
tod, arriving in the Cape Colony, is so overwhelmed by 
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the rush of new >dcas excited by one after another of the 
wonders of civilisation, that she dies, like the Lady of Bur- 
leigh, overcome 

“ By the burthen of an honour unto which she was not bom." 

It is altogether a charming story, and is written in a 
style which we hope Mr. Reade will cultivate. 

In justice to the author, it must be stated that the 
present work is intended for family reading, and to popu- 
larise a knowledge of modem Africa. He promises a more 
serious book, treating of many subjects in connection 
with the native races, of great interest to students of 
man ; and this will be looked forward to with interest, 
since few men are now better qualified than Mr Reade, 
both by travel and study, to tell us the real truth about 
the Negro Alfred R. Wallace 


LETTERS TO THE EDITOR 

[ Tht Editor doet not hold htmstlj retponstlU for oftniontexpresstd 
bv Kit cotrospondmts. No notkt it taken of anonymous 

Tait and Tyndall 

[We have received further communications from Professori 
Tyndall and fait on the subject of the correspondence that has 
appeared in our columns We feel that we are only consulting 
the true interests of Science in declining to print further com- 
munications on a subject which has assumed somewhat of a ptf 
sonal tone, and m this idea we are supported by many of the 
best friends of both parties, who, however, will approve of oui 
giving the following brief extract from Dr. Tynd.-ill’s commiinica 
tion — “My letter was rapidly written, and the proof of it 
reached me, not on the Tuesday cseninp, as 1 expected, but on 
the Wednesday morning when I was m the midst of my prepsi i- 
tions for Bridford. I had theieforc little time togiveit the t.ilm 
thought which it ought to have received On re-reading it I 
find two passages m it which I think it desirable to eancel Ihe 
first IS that in which I speak of lowering myself to the level ol 
Prof. Tait, the second that in which I reflect iiponhia manhood 
These passages I wish to retract Ld. Nsiuke ] 

On the Males and Complemental Males of certain 
Ciriipedes, and on Rudimentary Structures. 

1 lil'O permission to make a few remaiks bearing on I’lof 
Wyville Thomson’s intciesting account of the rudimentary males 
of Sf.ilpdlum tesiuni, in your number of August 2Sth .Since I 
desenhed m 1851, the males .and complemental m.ilcs of ctitaiii 
ciriipedes, I have been most anxious lh.it some competent 
naturalist should re-examine them; more cspctually as a t.ei- 
man, without apparently having taken the trouble to look at 
any specimens, has spoken of my descnptioii as a fantastic 
dream That the males of an animal should be attached to the 
female, should be very much smaller than, and diffei greatly m 
structure from lier, is nothing new or stiange. Nevertheless the- 
ditferencc between the males and the hermaphrodites of S,o/ 
pe/fum vulgauis so great, that when 1 hrst roughly dissected the 
former, even the suspicion that they belonged to the class of 
cirripedes did not cross my mind. 1 hesc males are half as 1 irgc 
as the head of a small pm , whereas the beimapbroditcs are 
from an inch to an inch and a quarter in length. They consist 
of little more than a mere sack, containing the male reproductive 
oigans, with rudiments of only four of Ihe valves, there is no 
mouth or alimentary tonal, but there exists a nidiiuentary thorax 
with rudimentary cirri, and these apparently serve to protect the 


orifice of the sack from the intrusion of enemies The males of 
Aldppe and Ctyptophialus are even more rudimentary ; of the 
seventeen segments which ought to be fully developed, together 
with their appendages, only three remain, and these are imper- 
fectly developed ; the other fourteen segments arc represented 
by a mere slight projection bearing the probosci formed penis 
This latter organ, on the other hand, is so enormously dcveloiied 
in Cryplophialus, that when fully extended it must have been 
between eight and nine times the length of the animal ! There is 
another curious point about these little males, viz., the great differ- 
ence between those belonging to the several species of the same 
genus Scalpellum : some are manifestly pedunculated cunpedes, 
differing by cliaracters which m an independent creature would 
be considered as of only generic value; whereas others do not 
offer a single character by which they can be lecogmsed as 
cirripedcs, with the exception of the cast off prehensile, larval an- 
tenna;, preserved by being buried m the natural cement at the point 
of attachment But the fact which has interested me most is the 
existence of what I have called Complemental Maks, from their 
being attached not to females, but to heimaphiodites , the latter 
having male organs jicrfect, although not so largely developed 
as in ordinary cunpedes W e must| tuni to the vegetable king- 
dom for anything analogous to this , foi, as is well known, cer- 
tain plants piescnt licimaplirodlte and male individuals, the 
latter aiding 111 Ihe cross fertilisation of the former The males 
and complemental males in some of the species of three out of 
the four very distinct geneia in which I have described llicir 
occurrence, are, as -alrcaiiy stated, extremely minute, and, as they 
e.annot feed, are short-lived Ihcy are developed like other 
I cirripedes, from larv.e, furnished with well-developed natatory 
leg--, eyes of great si/e and complex inehcnsilc antennm , by 
those organs they are enabled to find, cling to, and ultimately 
to become cemented lei the heimaphrodilc or female '1 he male 
laivm, after casliiig their skins and being as fully developed 
as they ever will bi, perform their masculine fui.etioii, and then 
peiisli At llie 111 xt hieeeling se.isoii they ,aie siueeedcd by a 
flesh Cl op of these nmuml inalis In liiiuu nilgai e I 
have found as many as ten males attached to the oiifiecof the 
sack of a siiigk lurmapmodile , and m Alcijipe, fourteen 
males attached to a single female 
He who admits the priticgile of evolution will naturally in- 
i|uirc why and how these minute rudimentary males, and 
especially the complemental males, have been developed It 
15 of course impossible to give any dehmte answer, but a 
few remarks may be hazarded on this subject. In my “Va- 
riation under Domestication,” 1 have given reasons for the 
belief that it is an exUemely general, though appaiently not 
quite universal law, that organisms occasionally mtercioss, and 
that great benefit is derived therefrom. I have been laboriously 
expcrnncnting on this subject for the hist six or seven years, and 
1 may add, that with plants there c.annot be the least doubt that 
great vigour is thus gained ; and the Jesuits indicate that the 
good depends on the crossed individu.als having been exposed 
to slightly different conditions of | liJc. Now as cirripedes jare 
always attached to some object, and .as they are commonly her- 
maphrodites, their intercrossing appears, at first sight, impos- 
sible, except by the chance carriage of the spermatic fluid by the 
currents of the sea, like pollen by Ihc wiiiil , but it is not 
jirobable that this can often happen, as the act of impregnationt 
takes place within the well encloveil sack As, however, these 
animals possess a probosci -formed penis capable of gieat elonga- 
tion, two closely attached hermaj>hroditcs could reciprocally 
fertilise each other This, as I have elsewhere proved, does some- 
timea^'perhaps often, actually occur Hence perhaps it arises, that 
most cunpedes am attached m cliislerx. The curious Anelasma, 
which Uto buried in the skin of sharks in the northern seas, is 
said always to liva in pairs. J Whilst reflectmg how far cliripedes 
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Aeasta ocenrred to me, in which all the species are embedded In 
sponges, generally at some little distance from each other ; I then 
turned to my description of the animat, and found it stated, that 
iasereralof the species the probosci-formed perns is “remarkably 
long and thtsi think can hardly he an accidental comcidence. 
With respect to the habits of the genera which are provided 
with true males or complementil males . -all the species of 
Scalpellum, excepting one, ate specially modified for attachment 
to the delicate branches of corallines i the one species of IbU, 
about which I know anything, lives attached, generally two or 
three together, to the peduncle of another citnpede, via a 
Pollicipes ! Aluppe and Cryptopliialus are embedded m small 
cavities which they excavate in shells No doubt in all these 
cases two or more full grown individuals might become attached 
close together lo the same support , and this sometimes occurs 
with Sialpdlum vii/jpitf, but the mdivnluals m such gtoui>s arc 
apt to be distorted and to have llieir peduncles twisted. There 
would be much difficulty in two or more individuals of Alcippe 
and Ciyptophialus living embedded in the same cavity More- 
over, it might well happen that sufficient food would not be 
brought by the currents of the sea to several individuals of these 
species living close together Nevertheless in all these cases it 
would be a manifest advantage to the species, if two individuals 
could live and flourish close together, so as occasionally to mter- 
cross Now if certain individuals were reduced in size and 
transmitted this character, they could readily be .lUached to the 
other and larger individuals , and as the proces, of reciucti m 
was continued, the smaller individuals would be enabled to adhcie 
closer and closer to the orifice of the sack, or, as actually occuis 
with some species of bcalpelliini and with Ibla, withm the sack of 
the laiger individual ; and thus the act of fertilisation would be 
safely effected. It is generally admitted that a division of phy. 
swlogical labour is an advantage to all organisms , accordingly, 
a separation of the sexes would be so to cirripedes, that is if tins 
could be effected with full security for the propagation of the 
species How in any case a tendency to a separ.-ition of the 
sexes first ariies, we do not know ; but we can plainly sec that 
if It occurred in the present ca.se, the smaller individuals would 
almost necessarily become males, as there woulu be much leas 
expenditure of organic matter in the production of the spermatic 
fluid than of ova Indeed with isuttpdlum vu/^un the whole 
body of the male is smaller linn a single one of the many ova 
produced by the hermaphrodite. The other and laiger indi- 
viduals would on the same principle cither remain hermaphro- 
dites, but with their masculine org.ans more or less reduced, or 
would be converted mto females At any rale, whether these views 
are conect or not, we see at the present time within the genus 
Scalpellum a graduated series first on the masculine side, from an 
animal which is obviously a pedunculated cimpede with well- I 
proportioned valves, to a mere sack enclosing the male oigans, 
either with the merest rudiments of valves, or entirely destitute | 
of them ; and secondly on the feminine side, wc have either 
true fismales, or hermaphrodites with the male organs perfect, 
yet greatly reduced. 

With respect to the means by which so many of the most im- 
portant organs in numerous animals and plants have bem greatly 
reduced m sue and rendered rudimentary, or have been cjuitc 
obliterated, we may attnbnte much to Itiu mbcnled effects of the 
disuse of parts But this would not .ipply to certain inrts, for 
instance to the calcareous valves of male cimpcdes which cannot | 
be laid to be actively used Before I read Mr Mivan’s acute | 
ciiticisms on this subject, I thought that the principle of the 
economy of growth would account for the continued reduction 
and final obliteration of parts j and 1 still think, that during the 
earlier -periods of reduction the process would be thus greatly 
aided. But if we consider, for instance, the rudimentary pistib 


tion and final obliteration of a minute papilla, formed of mere 
I cellular tissue, could be of any service to the species. The fol- 
lowing conjectin-al remarks are made solely in the hope of calling 
the attention of naturalists to this subject It is known from 
the researches of Quetclet on the height of man, that the num- 
ber of individuals who exceed the average height by a given 
quantity is the same as the number of those who are shorter than 
the average by the same quantity , so that men may be grouped 
symmetrically about the average with reference to their height 
I may add, lo make this clearer, that there exists the same 
number of men lictween three anrl four inches above the aver.ige 
height, as there are below it bo it is with the circumference 
of their chests , aod we may presume that this is the usual law 
ofvaiiation in all the parts of every species under ordinary 
conditions of .life That almost every part of the body is 
capable of independent variation we have gooil reason to believe, 
for it IS this which gives rise to the m.lividual differences charac- 
teristic of all species Now it doe, not seem improbable that 
with a sj.ecies under unfavourable conditions, when, dunng many 
generations, oflyii certain area', it is pressed for food and exists in 
scanty numbers, that all or most of its parts should tend to vary in 
a gi eater number of individuals towards diminution than towards 
increment of size , so that the groujnng would be no longer 
symmetrical with reference to the average size of any organ under 
consideration. In tins case the individuals which were bora 
with parts diminished msize and efficiency, on which the welfare 
of the species depended, wjuhl be eliminated ; those individuals 
alone surviving m the long run wluch possessed such parts of 
the jiroper size But the survival of none would be nffected by 
the greater or less diminution of p,irts already reduced in sire 
and functionally useless We luve assumed that under the 
above staled unfavourable conditions a larger number of indivl> 
duals are bom with any particular part or organ diminished in 
size, Uian are born with it increased to the same relative degree j 
and as these individuals, having their already reduced and useless 
parts still more diminished by variation under poor conditions, 
would not be eliminated, they would intercross with tlie 
many individuals having the part of neaily average size, and 
with the few having it of increased size Tlie result of such 
intercrossing w.iuld hr, in the course of time, the steady diminu- 
tion and ultimate di.appearancc of nil such useless parts No 
doubt the jrrocess would lake plare with excessive slowness; 
but this result agrees perfectly with avluat we see in nature , 
for the numlier of forms pos.se.s»ing tne merest traces of various 
organs IS immense I repeat that I have ventured to make these 
hypothetical remarks solely for the bake of calling attention to 
this subject. C'HAULEb Darwin 

Down, Beckenham, Kent, Sept 20 

Reflection of the Rainbow 

Dbaw a arcle lo represent a rain-drop, or rather a section of 
it, by a plane passing through its centre, the sun, and the eye. 
Draw a straight hne through the centre to repiesent a solar ray 
of mean refrangrbUity. At the front and back of the drop re- 
flection occarb, and tlie incidence being normal, the incident and 
reflected lieams will coincide after the emergence of the latter 
from the drop Now suppose the ray through the centre to move 
paiallel to itself, the incidence grows more and more oblique, 
refraction occurs at entrance and at emergence, the ray finally 
becoming a tangent to the drop r.et the incident and the twice 
refracted and once reflwiled rays be produced backwards till 
they intersect behind the drop • the angle enclosed between them 
augments with the obliquity, reaches a maximum, and then 
dimimahes. The ray corresponding in obliquity with this maxi • 
mnui angular value, and those m its immediate vicinity, quit the 
drop sensibly parallel, and these are the rays which are effectual 
m the rainbow. This angle being for red light a*’, and for 
violet light 40°, for light of mean refrangibiliiy it is 41'. 

If thoM pondlel «y» before reaching the observer’s eye Impinge 
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upon a surface of calm water, they are, In part, reflected accor- 
ding to the usual law, and a rainbow is then seen {)y reflection 
But the absolute position of the bow changes with erery change 
in the position of the observer’s eye ; hence the how seen 
mirrored in the pool is not the reflection of that seen at the 
same time directly in the heavens Suppose the shower to be 
fixed m space, then the drops which produce the bow seen 
directly, would not ^ those which produce the bow as seen by 
reflection 

In the paragraph to which your correspondent “Z.X Y " has 
called attention, I meant to combat the notion, entertained 
by many, that the rainbow is reflected after the fashion of an 
ordinary floating cloud which emits light in all directions, and 
which, by the light thus emitted, paints its image In the water 
A few additional words might have made my meaning clearer , 
but as I was dealing at the time more with historic statement 
than with scientific exposition, I desired to be brief 1 can 
hardly think, however, that your correspondent will be angry 
with me for giving him what must have been agreeable as well 
as successful occupation at the Falls of the Rhmc 

Koyal Institution, bept 15 John Tyndali 


Original Research at the Universities 
My attention has been arrested by the following sentence m 
the extract given by you from rrof Frankland’s evidence 
before the beience Commission —“I believe that one cause 
(of the slow progiess of original research m hiigland) lies m the 
entire non-recognition of original research by any of our Urn- 
vcrsilies Fven the University of I-ondon, which has beem foie- 
most in advancing instruclion m espenmcnlal stience, gives us 
highest degice m bcience without requiring any proof ili.it the 
candidate possesses the faculty of original rese-arcli, or is com- 
petent to extend the boundaries of the science m which he gia 

it may interest Dr Frankland and those who take the 
same view as he does, to know that this subject has engaged 
the attention of the graduates of the University of London. At 
a meeting of the Annual Committee of Convocation in Ucccmbei 
last. It was moved by Prof, (iuthiie — 

“ Tliat every taudidate for the degree of Doctor of 'science shall 
be required to submit to his respective Examiners a wrilteii dis- 
sertation embodying some original research m one or more ol 
the subjects of his intendeel e\iiininalion , and that such dis^ei 
tatiou be approved before the candidate be allowed to proce-ed 
to examination " 

This motion i had the honour of seconding , but the degree of 
acceptance which the priiicijile involved in it met with fiom 
the Committee is seen by the sequel, as stated m tln> 
printed minutes, that it was “ lejectocl by a large majority ’ 
The exact number-, if my memory serves me rigluly, 
were Ayes, 3, Noes, 16, among the Noes wore two Doctoi, 
and one Bachelor of Science, and at least five Doctors of Medi 
erne The “Annual Committee,” it maybe st.Ucil, is a rcpie- 
sentative body elected annually by the graduates in Convoc.Un >n, 
but has no legislative or administrative power, tins resting en- 
tirely with the Senate 

AiSRhoW Bennmi 


Endowment of Research 

With regard to the Endowment of Scientific Research, could 
not this be well placed in the hands (as it now is, to a very 
limited extent) of a Committee of the British Association 7 the 
committee being authorised to supply funds for experimental 
purposes, and the tnembers, say three or four in numlwr, to have 
a permanent salary for the time spent in the examination of 
claims from applicants. 

It might possibly be desirable that one or more of the com- 
mitti c should retire every two or three years and not be eligible 
for re-election until after the lapse of three years ; and also, to 
prevent waste of time, that all applications for help should be 
presented only through one or more gentlemen of known scien- 
tific att^aments, and not of necessity at the instigation of the 
person to whom the assistance was to be rendered. X believe 
that this would be a good practical arrangement as regards the 
poorer clsss, who are compelled to throw up valuable ongiaal 
ncearchet to supply themselves and those depending on them 
with homes and food. 

The abase of a trust of thu kiad would hardly be poesible, m 


the help would of necessity be given in those cases where a cer< 
tain amount of work had already been done under difficulties, 
and where the natural instinct for original research was of neces- 
sity strongly developed The presentation of an annual sum for, 
say five years, renewable at the end of the time if necessary, 
would be a godsend to many a man who has allowed himself to 
starve for the benefit of posterity. 

Thos. Fletchbr 


FERTILISA TION OF FLO WERS D Y INSECTS • 
III 


Oh ihtco-existenic of hiv Jonns of Jloioors m tht mmt sfodos or 
gnitts, — a more umsfinuous one niiaptai to cross-ferlihmtwn by 
tns<els, and a /<rj consfuuoH'. out. adapted to ieljfeitdisalton, 

S INCE Darwin, m his .idmir.iblc work on Orchids, t had 
proved that the flowers of this family are endowed with 
m immense variety of coiutnvanccs for cross-fertilisation 
by insects, it was almost gcnei ally admitted by botanists 
th.at cross-fertilisation is the rule throughout the whole 
vegetable kingdom Darwin’s well-known aphorism, that 
“ Nature abhors perpetual sclf-fcrtilisation” was exagge- 
rated by his successors m this field of research, Hilde- 
brand in Germany and Delpmo m It.ily, who, m their 
various elabor.atc memoirs on the fertilisation of flowers, 
repeatedly expressed their strong belief that nature abhors 
self-fertihsation at all In direct opposition to this 
opinion, Axell t propounded the doctrine that the develop- 
ment of the fertilising arrangements in phanerogams has 
been always an advance, .ind still continues to advance, 
in one and the same direction, towards a perfection which 
affords more and more facilities for self-fertilisation. 

My own observations on the contrivances of our 
flowers and on the insects really visiting and fertilising 
them, have convinced me, that neither Hildebrand’s and 
Delpino’s, nor Axell’s opinion is a thoroughly adequate 
one, but that under certain conditions the facility for self- 
fertilisalion is most advantageous to a plant, while, under 
other conditions, the inevitablcness of cross-fertilisation 
by the visits of insects is the more advantageous 

1 o .all plants the flowers of which possess such a 
dcgice of attractiveness for insects that cross-fertilisation 
by these transporters of pollen is never wanting, the 
possibility of self-fcrtilisation is quite useless, and from this 
cause, not being subjected to the effects of natural selec- 
tion, may be lost, like any useless peculiarity, and in 
many instances, indeed, h.is been lost. On the contrary, 
to those plants the flowers of which possess so slight a 
degree of attractiveness for insects, that the transportation 
of the pollen to the stigma by insects is effected m but 
very few cases, the possibility of self-fertilisation is most 
advantageous, and indeed we find in most cases such plants 
well adapted for sclf-fertilisation. 

Among many facts which 1 could appeal to as pi oofs 
of my statements, there are, I believe, none more m- 
structive than those alluded to in the superscription of this 
article. 

In some species of our wild plants I have found on 
different plants two different forms of flowers, evidently 
showingttie connection above stated between attractiveness 
for insects and adaptation for inter-crossing or for self- 
fertilisation. As nobody before, for aught I know, has 
observed this phenomenon, 1 will give some details of 
the most important instances hitherto observed 


Lystmachia vulgaris 

Of this species specimens with moie conspicuous 
flowets are found in sunny luealitics The petals of this 
form are dark yellow with red at the b.isc, on an average 
about 12 mm. long, and 6 n'in wide, opening widely and 


t " Od dw Vanous Coiuri 
w fwtiUMil by Idsccs. ” 
t lo bit work- "Om ano 
ins." (Stockholm, i8«9.) 


v.iiices by which British and Foreign Oichids 
Vtnerogama voxtemat betrukt- 
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bending outwards and backwards ; the filaments are red- 
coloured towards their end ; the style overtops the longest 
stamens by some millimetres A species of bee, Mae- 
ropis ItMala Pz., frequently visits these flowers for 
pollen. It comes first into contact with the stigma, and 
supplies it with pollen from previously visited flowers, 
thus regularly effecting cross-fertilisation. But if we pre- 
vent the visits of insects by covering over the stems by a 



net, self-fertilisation scarcely takes place, m consequence 
of the style overtopping all the stamen*). 

Specimens of the same species with less conspicuous 
flowers arc found in shady ditches The ptt.ils of these 
plants are lighter yellow, uniform in colour, without any 
red at the b.ise, on an average 10 mm long, ami 5 mm. 
wide , they only open slightly, rcnwining ntaily upiighl, 



but diverging obliquely ; the filaments are greenish yel- 
low, without any red towards their end , the style hardly 
equals the two lowest and longest stamens. The 
stigma comes without any external agency into con- 
tact iMdi' lhe pollen of the same flower thus regularly 
experieiRiQg self-fertilisation. This manner of producing 
seeds is an indispensable condition for preservation of 


this variety of Lysimachta vulgarts. For in consequence 
of its shady habitat, and of its lower degiee of attractive- 
ness for insects, Its flowers are but very rarely visited, and 
It would be exposed to extinction without the possibility 
of propagation by sclf-fertilisation I but once observed 
a little fly of the family of Syrphidtc, Syritta ptpiens L., 
eating the pollen of this shady form of flowers Although 
this fly might possibly tiansport pollen from one flower to 
the stigma of another, cross-fcrtilisation was nevertheless 
by no means more probable than seU-fertilisation. 

The two forms here described of the flowers of I,yst~ 
machti vulgarts graduate into each other by connecting 
forms, which .irc met with in intermediate localities, for 
instance on the sunny edges of ditches 

Another example of the same sort of dimorphism, 
even moie striking than that just mentioned, is pre- 
sented by Euphrasia offianahs Of tins species flowers 
are found m diffeiciit localities of a vciy different size. 
Hut the more the .ittiactivencss for insects is increased 
by the size of the corolb, flic moie is cross-fertilisation 
secured in case insects visit the flowers, self-fcrtilisalion 
at the same tune being prevented , while on the contraiy, 
the smallest flowers regularly fertilise theniseK es, even 
without the visits of insects I will attempt to explain 
these peculiarities by drawings of the largest and of the 
smallest form of flowers I have hitherto been able to 
find 

In the flower just opened of the largest form (as shown 
in Fig 9), the stigma, already in a mature condition, 
gic.atly overtops the anthers. Ihcrcforc an insect,* in- 
serting its pioboscis into the tubular corolla in oidcrio 
gain the ncct.ir < oniamcd at the bottom of its tube, first, 
grazes the stigma rlurging it with pollen-grams fiom 
flowers previously visited, and then pushes against the 
two hairs (t/) which piojcct fioin the two lower anthers 
{a}) into the niuldle of the entrance to the coiolb. This 
shaking of the haiis is tiansmitte-d to all the four anthers, 
which lie close togethci and arc soldered together by 
their upper inaigins, .ind a small quantity of the* smooth 
powdery pollen grains falls out of all the pollen sacs 
The slits in the pollen s-ics being fringed with hairs 
directed downwards (.is shown in Fig 11) a lateral dis- 
persion of the pollen grains is prevented , all the pollen- 
grains sluikon out fall directly downwaids upon the pro- 
boscis, cmiblmg it to, fertilise the next flower visited by 
the insect 

In the state just described the corolla has not yet at- 
tained Its full Size. Growing farther, it at length equals 
the stigma by which it was at hrst so much overtopped, and 
now the mutual position of the stigma and the anthers is 
that shown m Fig. 10. When occupying this position, 

! the stigma is always already shrivelled and brow'nish 
coloured, and is no longer capable of being fertilised. 
.Sclf-fertilisation is therefore quite impossible. 

The probability of cross-fertilisation and of self-fertilisa- 
tion is directly opposite in the flowers of the smallest 
form, presented by !■ ig 12—14. Whilst in tlie flowers of 
the largest form, as just described, the anthers remain 
soldered together, and do not scatter their pollen unless 
the hairs arc shaken, in the flowers of the smallest form the 
anthers separate from each other, and scatter nearly all 
their pollen long before the corolla has fully opened. The 
end of the style, moreover, bends inwards so much as to 
bring the stigma (as Fig. 13 shows) close beneath the 
upper anthers. Therefore, on examining a flower hardly 
half-opened (Kig. 12), wc always find the stigma already 
largely charged with pollen-gmins of the same flower. 
When fully opened, the flowers of the smallest form show 
the stigma in a shrivelled and brownish coloured condi- 
tion, lying between the separated and emptied poUen- 
sacs (as shown in Fig. 14) Hence cross-fertilisation 
could scarcely be effected, even if insects (which I never 
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observed) should visit these very inconspicuous flowers 
The fringing hairs in the flowers of the largest fonn, 
so nicely securing the perpendicular falling of the pollen- 
grains upon the proboscis, arc (juite useless in .1 
flower regularly restricted to self-fertilisation , indeed, in 
the anthers of the smallest form we find no fringing hairs 
at all, or only a few isolated ones. 

The two extreme forms here described graduate into 
each other by various intermediate forms. When pub- 
lishing my book on “ Fertilisation of Flowers by Insect-.,” 

I had never observed either the largest or the smallest 
form heie described. From this cause the figures in p.ii;o 
291 of my work, drawn from other v.aricties, differ in 
some points from the description here given 

In Lyumathta vult^aris the two forms here described 
are so closely allied, tliat no botanist, for aught I know, h is 
considered them worthy of being distinguished as \arictii s 
by separate names , m Euphtasia o{pctHalt^\3a& dilfercncc 
between the two forms is somewhat greater, and some 
boUmsts, althou 'll overlooking the different manner of 
fertilisation, have distinguished them as varieties, (foi m- | 
stance, Aschei son m his “Flora dor ProvmaBrandcnbuig”) ' 
In a third example of the same dimorphism of | 
flowers, presented by Khtnanthit\ cnsUi the divci- , 

f ence of the two forms has proceeded so far that most | 
otanisls distinguish them by separate ninics, some ] 
as varieties {Rh < rt ita linl/i a and p of Linn.eiis), othi 1 j 
as distinct spei ics {R/i nuyot Ehrh and Rh mmoi Eluh) 1 
These two forms differ with respect to tlieir fertilis.Uion, | 
nearly m the- same manner as the largest and the smillcst 
form of Euphrasia offumalf, R/i mtnui having .i 1 
smaller corolla, and therefore being but i.arely visited by 
insects, regularly fertilises itself when insects do not visit 
It, by bending the stigma beneath the pollen-s.ac, which 
at last opens spont.aneously, and covers the stigma 
With its pollen-giains In Rh majot the stigma so far 
oveitops the policn-sac th.it self-feruhsation is excluded 
It IS, however, a remarkable ilifference between Rh minot 
and the smallest form of £////</ iit/rt that the 

former is regularly cross-fertilised, when visited by in- 
sects, if this happens not too late, and that it only has 
recourse to self-fertilisation if altogether unvisiied by 
insects ♦ 

Lippstadt, Sept. 9 Hermann Mum.i-k 


THE * POLARIS’ ARCTIC EXPEDITION 

'T'HE missing link m the story of the Polans F.xpedi- 
tion has been picked up, and the narrative, as .1 
whole, IS one of the strangest in the whole history of 
Arctic adventure. Our readeis may remember the story 
we gave of the 19 persons who were left on the icc-floi 
when the Polarts broke from her moorings m .about N 
lat. 79”, on the night of October 19, 1872, and who wen 
all miraculously rescued six months later off the coast of 
Labrador. Eleven more of the crew arrived at Dundee 
last Friday afternoon in the whaling vessel, Arc/tc, C.ipt 
Adams. Among these eleven are, Capt. S. O. Budding- 
ton, sailing and ice master. Dr Emil Bessels, H C 
Chester, first mate, W Martin, second mate, Flmil bchu- 
mann, chief engineer, A. Odell, second engineer, besides 
a fireman, the carpenter, and three seamen. 

After the ship drifted away from the floe she ultimately 
reached Lifeboat Cove, wheie it was resolved to be.ach 
her, which was done after much trouble. From the 
timbers of the ship a house was constructed on shore, and 
by the help of a few friendly Esquimaux, and the provi- 
sions and coals saved from the Po/ans*the fourteen men 
spent the wmter much more comfortably than might have 
expected under the circumstances. Towards the 
end of the winter, however, it was resolved to make an 
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attempt to push southwards, and for this purpose 
under the superintendence of the enrrgcuc first mate, 
Mr. Chester, of whom all the crew spe-ak m ^gh 
terms, two boats were, amid many hardships, constructed 
out of some of the cabin-timbers of the Polam About 
the middle of last June, the boats having I- _cn completed 
and packed with what provision could b' had, as well as 
ammunition, the party bade adieu to L ie-boat Cove and 
proceeded to make their way southwaids. After many 
.inxietics Cape York was reached on June 21 Here the 
boats were quite beset among the icc ’ .it the greatest 
possible excitement and fear were oxt ncnced when, on 
the 23rd, a vessel was espied. She turned out to be the 
Kavoiicrattr whaler, of Dundee, Lapt. Allan All hands 
determined to reach the ship with the least possible delay, 
but in doing so they were greatly assisted by Capt Allan, 
who had sent hii crew to help them m carrying what 
things they had in their possession. They brought one 
boat with them .ind left the other On reaching the ship 
they were vciy kindly trcalcil, but subsequently, so that 
the fishing opei.itions might be intcnuptcd as little as 
possible, C.ipi Allan shipped a few on the The 

Utter vessel having completed her fishing earlier than 
expected, and knowing that the ciew of the Polans would 
be anxious to return home is speedily as possible, Captain 
.\dams, her commander, went in seart h of the Rtwens- 
Finding hu, he took on board those of the sur- 
vivors It contained, but Capt Allan had previously put on 
board the /«// t’/l/'i' — R VV 1 ) Biyan, istronomer and chap- 
lain , J B March, se.aitnn , andJolinW Booth, fireman. 
The Intn pud is expected in the course of a few weeks The 
men state that the privations which they suffered were by 
no means of .1 serious character The life was rough, 
Liboiious, and monotonous, and althougli danger occa- 
sionally presented itself in n way well calculated to 
inspire the greatest Itai, jet no accident of .iny import- 
ince oceiirie-d to the adiciituieis. 

Capt Markhim, R N , Kcompanicd C ipt Adams, of 
the Ani/t, on In-, whaling voyage with the view of making 
investigations m the northern regions The capt.iin left 
Dundee on Friday, and was present in the Geographical 
Sectional Bi.adfoid on S.uurdiy, wlieie he w.as received 
with great enthusiasm, and wluu he announted himself 
as he irt .and soul a conveil to the -smith .hound route to 
the I’ole 

I he men connected with the /’iVui/i An tn expedition 
left Dundee on Mond ly, an -1 Lueipool on I'uesday, for 
Ix’ew York All wore in oxcollent health and spirits, and 
some of them say ih.at they would have no objection to 
go on another such enterprise Capt. Buddiiigton stales 
that Capt H.ill was buried m lat 81 38 N , and long 
6144. W. The vice-consul cx.iminod the crew of the 
Po!an\ on Monday, and irinsmiltcd then depositions to 
America, so that their statements may be extant should 
any accident befall thmn.iUes 

Dr. Bessel, who was the chief of the scientific party 
connected with the cxiicdition, states that zoological, 
meteorological, botanic.il, <ind geological speeimens were 
collected, but many of thim wire loat when the eicw 
separated in October last. Cucluland minute- observa- 
tions were also made, and aftei the- xplorcis weie picked 
up by the AVza/n. I.i/g- tlnv we-ie rontuiuod 
surveys, of course, wcie not so oxart as was to be 
desired, theic being little convenience- and very few in- 
struments. The specimens t.ike'n on board the whalers 
are all preserved, and it is helicved that, from a 
scientific point of view, they will be of scry great value. 
The opinion of Dr Bessel 'S that, had mj accident 
occurrra to the Polans, the expidition "ould have been 
prosecuted. Regarding statements which had been made 
respecting the causes which led to the death of Captain 
HaS, he asserts that the captain was earned off by an 
attack of apoplexy. 1 he doctoi declines to wter into 
the question as to the management of the expedition after 
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the death of Capt. Hall, but there is every likelihood the 
matters involved will be made the subject of judicial .in- 
quiry in America. 

Taking all the circumstances into account, it is as., 
tonishing that both divisions of the crew have escapj^ 
without the loss of an individual and with so compel 
tively little hardship The complete narrative of thcPo/aris 
Expedition, with the important scientific results obtained, 
will be looked for with impatient interest 


NOTES 

We regret exceedingly to announce that Prof Oonati, Director 
of the Astronomical Observatory in Florence, died of cholera on 
the aoth met at Vienna, where he liad arrived only two days 
previously. 

'’Du. NslatoN, the eminent surgeon, died at Paris on the 
aiit inst at the age of 66 years. 

The death is also announced at Pans of M Coste, the well* 
known naturalist and member of the French Institute, at the age 
of sixty-six He fiist devoted himself chiefly to the study 
of comparative emhiyogeny, and his carliei woiks attracted so 
much attention that a special professorship was created for him 
at the College of France Of laic years lit had chiefly applied 
himself to the science of the artificial proiiuction of fish, and it 
was on his recommendation that the Govenimcnt m 185 1 founded 
the breeding ponds at Hunmgtn for stocking the Rhone with 
salmon and trout, and which m two years produced 600,000 
young fry in that river As inspector-general of fluvi.al 
and coast fisheries, he also m.ade numerous experiments fur 
the propagation of oysters, but the expectations which had 
been raised by fais theories have not so far been realised by the 
results obtained M Coste was the author of numcious physio- 
logical works and reports to the Academy of Sciences 

Our list is not yet complete. Prof Crormak, the emment 
physiologist, died at Leipzic on Tuesday, the i6th inst 

By the death of Prof Barker, M D , the professorship of 
Experimental Physics m the Royal College of Science for 
Ireland, Dublin, has become vacant The chair is m the gift of 
the Lords of the Committee of Council on Education, South 
Kensington. It is of the value of 200/. per annum, licsides a 
share in the fees paid by the students. 

Prof. HlicHts Bennett, of Edinburgh,’ has been elected 
Corresponding Member of the National Academy of Medicine 
of France. 

Therb will be an election at Magdalen College, Oxford, in 
October next, to a Fellowship in Natural Science, the holder of 
which will not be required to take holy orders. In the exami- 
nation, which will be held m common with Merton College, 
preference will be given to proficiency in Biology, the College 
reserving to themselves the power of taking candidates in any 
other branch of Natural Science, if it shall seem expedient to do 
so. Candidates must have passed all the examinations required 
by the University of Oxford or the E^niversity of Cambndge for 
the degree of Bachelor of Arts, and must not be in possession 
of any ecclesiastical benefice, or of any property. Government 
pension, or office tenable for life or during good* behaviour (not 
being an academical office within the University of Oxford), the 
clear annual value of which shall exceed 230/ They must also 
produce testimonials of their fitness to become Fellows of the 
College as a place of rehgion, learning, and education, and these 
must be sert to the president on or before Monday, September 
29. Cndif^rfW for the Fdlowship are required to call on the 
presidei^Un jWonday, October 6, between the hours of 3 and 5, 


or 8 and 9 f.m. The examination will commence on the follow* 
ing day. 

It seems that the projected balloon voyage from New York 
to Em ope IS not now likely to take place. An attempt was 
made to inflate the balloon on the loth, but it failed, owing to a 
high wind The attempt was renewed on tlie 12th, but a rent 
appealed and the operation was abandoned. Mr Wise, the 
aeronaut, liad foreseen this result, owing to the imperfect manner 
in which the balloon was constructed , and indeed from what has 
been stated, it would seem Science may be congratulated that 
an enterprise in which newspaper advertising had so much to do, 
has been thus libeiated from the responsibility of having to 
answer for a much more serious disaster, which, we repeat, need 
not be risked at all so far as Science is concerned 

Mr Georob Smith has just discovered the fragments of an 
ancient Assyrian Canon, from the Babylonian copy of which 
the much contestcu Canon of Beiosus was unquestionably dc* 
rived The importance of this relic to chronologists can 
scarcely be over-estimated, and it will form the substance of a 
paper shortly to be lead before the Society of Biblical Archmology 
by Its fortunate discoverer 

A Fur NCU tianslation of Gnsebach’s “Vegetation der Erde 
nach ihrer klimatisehen Anordming ” is promised, with annota- 
tions, by M P do rchihatehcl 

Wf uudcistaivl ihuMissrs Macmillan will publish, early m 
the appio.itlimg season, a splendid senes of jiieturea by Mr 
Joseph Wolf, illuslnlise of the “ Life and Habits of Wilel 
Animals ” The illustiations lias c Ix'en in eourkc of eiigiavuig by 
Messrs Wh)in|Kr dining the last seven ytars, and, as they 
arc the list senes which will bo dnwu by Mr Wolf, either 
upon wood or upon stone, they will have an especial elaitn to the 
attention of .ill those who arc inleicsted in Natural History, 
Thepieluics are .accompanied by descnplivc letterpress by Mr. 
1). O Elliot, whose monogi.iph of the pheasants was noticed 
by us some time .<go , 

The younui! of Dotany slates that Dr Beccari, the Italian 
traveller and collector, when hist heard of, was at the island of 
Wokam, off the south-west coast of New Guinea , he was to go 
on to Amlioina, .iiid had made large collections of plants and 
animals, winch no doubt will include a mimber of novelties. 

The Re.ue Uotuole state's that M I'lanelion, the Professor 
of Botany at MoiUpcllicr, has been charged by the French 
Govcmmcul with the duly of visiting Ameiica to study the 
ravages of the new vine disease, the /‘em/ihigm vtti/olia No 
change of government seems to lessen the sense of imjiortoncc 
of scientific investigation displayed by our neighbouis across the 
Channel 

A iRACi of hematite iron ore ]ias been discovered in Shrop- 
shire, and eleven hundred acres have been secured on behalf of 
certain Staffordshire ironmasters, who will work it as a company. 
Some specimens contain 57 per cent of iron The discovery is 
of great importance to the iron industry. 

T«E additions to the Zoological Society’s Gardens during the 
past week include two Indian Antelopes (Anttlopo cervica/ra) 
from Indi.1, presented by Mr. G E Rogers , an Alligator {AUi- 
ga/or mtsstssipfitnm) from America, presented by Dr, Palin j a 
Cardinal Groebeak {Cntttutaiti I’ligimaiius), a Red-shouldered 
Starling (Agdaeus fhtnicous), a Baltimore Hangnest (Icterus 
ialUmore), from North America, presented by Mr. Samuel 
Stubbs ; a Cuckoo (Cue ulus canorus), British, presented by Dr. 
Williams ; a Rattlesnake (Crolalus durissus) from North Ame* 
rice, purchased ; twelve White-faced Tree Ducks (DemiroeyHa 
autumnalis) from Brazil ; a Manx Shcarivater (Fuffinus angle- 
rum), Bntlsb, deposited. 
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MOLECULES* 

A N atom IS a body whioh cannot be cut in two A molecule 
IS the smallest possible poition of a particular substance 
No one has ever seen or handled a single molecule Mole 
ciilar science, therefore, is one of those branches of stuly which 
deal with things invisible and imperceptible by our sense-,, and 
which cannot be subjected to direct erpenment. 

The mind of man has perplexed itself with many hard ipies- 
tions Is space inhnite, and if so in what sense ? Is the mate- 
rial world mfimte m extent, and are <ill places within that extent 
equally full of matter? Do atoms exist, or is matter infinitely 
divisible ? 

The discussion of questions of this kind has been go.ng on 
ever since men began to reason, and to each of us, as soon as we 
obtain the use of our faculties, the same old questions aiise as 
fresh as ever They form as essential a part of the science of the 
nineteenth century of our era, as of that of the fifth centuiy 

We do not know much about the science organisation of 
Thiace twenty-two centuries ago, 01 of the machinery then em- 
ployed for diffusing an interest m physical rcseaich Tlicre were 
men, however, m those days, who devoted their lives to the 
puisuit of knowledge with an ardour woithy of the most disiin 
guishcd members of the British Assocuition , and the lectures in 
which Democritus explained the atomic theory to bis fellow 
cilirens of Abdcra leahsed, not m g ildea opinions onl\, but in 
golden talents, a sum hardly equalled even m America 

lo another very cmuieill philosopher, Anaxagoras, best known 
to the world as the teacher of bocrates, we are indebted foi the 
moit impoitant service to the atomic theory, which, after its 
statement by Demoerilus, lemamci to be done Anaxigo.a-,, 
m fact, stated 1 theory whieh so exactly contradicts the .itomu 
Ihcoi y of Democritus that the truth or falsehood ot the one the n j 
implies the falseboM or truth of the other The question of the 
existence or non-existence of atoms cannot be jircsented to 11, 
this evening with greatei clearness than iiithealteniati/elhcoiie> 
of these two philosophcis 

lake any portion of matter, si/adrop ofwatei, anlo imrvciU 
properties Like every other poition ol m liter we have e\, 1 seen, 
It IS divisible. Divide it m two, ea,.li poition apjieai , to rel,iiii 
all the properties of the original drop, and among othei ■> that ol 
being divisible The parts are similar to the whole 111 cveiy 
respect except in absolute si/e 

Now go on repeating the process of division till the separate 
orlions of water are so small that we can no longer iicrceive 01 
nndic them btill wo have no doubt that the sub-division 
might be carried further, if our senses were more acute and <mi 
instruments more delicate Thus far all are agreed, but nnv 
the question arises, ( an this sub-division be repeated foi ever ^ 

According to Dcmocrilus and the atomic school, i\e mast 
answer in the negative After a certain number of sub (hvl•.n)ll^, 
the drop would be divided into a number of parts each of which 
IS incapable of further sub-division, \Vc should thus, in 1111 i;i- 
nation, arrive at the atom, which, as ns name literally Mgiiiti 
cannot be cut in two 'lliis is the atomic dociime ol Demo- 
critus, Epicurus, and Lucretius, and, I may add, of your lec- 


ti) each other. Each of these the modem chemist calls a mole- 
cule rf water. But it is by no means an atom, for it contains 
two different substances, oxygen and hydrogen, and by a certain 
process the molecule may be actually divided into two parts, one 
consisting of oxygen and the other of hydrogen According to 
th<preceivcJ doctrine, in each molecule of water there are two 
molecules of hydrogen and one of oxygen Whether these are 
01 are nut ultimate atoms I shall not attempt to decide. 

We now see what a molecule is, as distinguished from an 

A molecule of a substance is a small body such that if, on the 
cine hand, a number of similar molecules were assembled to- 
gether they would form a mass of that substance, while on the 
other hand, if any portion of this molecule were removed, it 
would no longer be able, along with an assemblage of other 
molecules similaily treated, to make up a mass of the original 
substance 

1’very substance, simple or compound, has its own molecule. 
If this molecule be divided, its parts are molecules of a different 
substance or substances from that of which the whole is a mole- 
cule All atom, if there is such a thing, must be a molecule Of 
an elementary substance Since, therefore, every molecule is 
not an atom, but every atom is a molecule, I shall use the word 
I molecule as the more general term. 

1 have no intention of taking up your lime by expoanding the 
iloctruies ol modern chemistiy w.tli rc>pect to the molecules of 
ddterent substances It is not the special but the universal inte- 
icst of molecular sttetice which cncouiages me to address you. 

I It 13 not because we happen lo be chemists or physicists or spe- 
cialists of any kind that we are attr.icted towards this centre of 
all material existence, but because we all belong to a race en- 
dowed with faculties which uige us on to search deep and ever 
deeper into the nature of things 

We find that now, as in the days of the earliest physical spccu- 
lilions, all physical researches appear to converge towards the 
mme point, and every inquirer, as he looks forward into 
llie dim region towards which the path of discovery is leading 
111 n, see,, each according to Ills sight, the vision of the same 

One may see the atom as a material point, invested and sur- 
Munded by potential forces Anothci sees no garment of force, 
but only the bare and utter hardness of mere impenetrability 

Bat though many a speculator, as he hu seen the vision lecede 
lierurc him into the innermost sanctuary of the inconceivably 
little, has had to confess that the quest was not for him, and 
though philosophei, m every age have been exhorting each other 
lo diieci ihcir minds to some more useful and attainable aim, 
each gcnc'ation, from the earliest dawn of science to the present 
time, has contributed a due jiropoition of its ablest intellects to 
the quest of the ultimate atom 

Our baainess thu evening i> to describe some researches In 
ni.ileculai science, an I m paiticulai to place before you any de- 
Imite information which has been obtained respecting the mole- 
cules themselves The old atomic tlieory, as described by Lucretius 
and revived in modern liin.s, asserts that the molecules of *11 
ho lies are 111 motion, even when the body itself appears to be at 
is,t These motions of molecules aie in the case of solid bodies 


According to Anaxagoras, on the other h.and, the parts into 
which the drop is divided, are iii all re.pects siniilac lo the whole 
drop, the mere si/.e of a body counting toi nothing as icgiiu. 
the nature of its substance Hence if the whole drop is divisible, 
so are its parts down to the minutest sub divisions and that with- 
out end 

The essence of the doctrine of Aiiaxagoias is that the parts of 
a body are m all respects simiUr to the whole. It was thcrcfoic 
called the doctrine of Ilomoiomereia Anaxagoras did not of 
course assert this of the parts of organised bodies such as men 
and animals, but tie maintained that those inorganic substances 
which appear to us homogeneous are really so, and that the uni- 
versal experience of mankind testifies that every material boily, 
without exception, is divisible. 

The doctrine of atoms and that of lioihogeiieity arc thus m 
direct contradiction. 

But wc must now go on to molecules Motecule b a modern 
word. It does not occur m Johnson's Duhonary. The ideas 
it emtodies are those belongmg to modem chemistry. 

A drop of w.ater, to return lo oui foimer example, may be 
divided mto a certain number, and no more, of porUons slmilai 

British AsaociaUon at BradforJ, by Piw. 


coiifiiioil vvtlhiii so narrow a laiige that even with our best 
micioscopes we cannot detect that they alter their places at all. 
In liquid, and ga.ses, however, the m ilecules are not confined 
within any definite limits, but work their way through the 
I vvh lie nuss, even when that mass is nevt disturbed by any visible 

This process of diffusion, as it is called, which goes on m gases 
and liquids and even in some solids, can be subjected to experi- 
ment, and forms one of the mo,t convincing proofs of the motion 
of molecules. 

Now the recent progress of molecular science b^nn with the 
study of the mcchamcal effect of the impact of these moving 
molecules when they strike against any solid body Of course 
these flying molecules must beat against whatever is placed 
among them, aud the constant succession of these strokes is, ac- 
cording to our theory, the sole cause of what is called the picssure 
of ail and other gases. , . 

This appears to have been first suspected by Darnel B^ernoulll, 
but he had not the means whicli we now have of venfymg the 
theory. The same theoiy w.is afterwards lirought forward 
micpciidenUy by I.e,age, ol C,ciieva, who, however, devoted 
most of hi4 laboui lo the explanation of gtavitatioii by the im- 
part of atoms. Then Ilerapath, in his “ MathemaUcal Physics, 
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„ t, nnd Dr Joule, whose absence from 

neetiag we nut all regret, calculated the actual velocity of thM 
neleciuM of hydrogen. 

The furtha development of the theory is generally su^ 
pOjted to have been b<ean with a paper by Kronig, which does 
Mt, however, so far as I can see, contain any improvement ondhat 
had gone before. It seems, however, to have drawn the attention 
of Prof, Clausius to the subject, and to him we owe a very loige 
part of what has been since accomplished. 

We all know that air or any other gas placed in a vessel 
presses sgainst the sides of the vessel, and agmnst the surface of 
any body placed withm it. On the kinetic theory this pressure 
is mtirely due to the molecules striking against these surfaces, 
lud tberebr communicating to them a series of impulses which 
follow each other in such rapid succession that they 
-a effect which cannot be disti^ished from that of — 


If the velocity of the molecules is given, and the 
llWied, then since each molecule, on an average, strikes the side 
of the vessel the same number of times, ud with an impulse of 
the same magnitude, each will contribute an equal share * - 
whole pressure. The pressure in a vessel of given 1 
therefore proporhonal to the number of molecules in it, that is to 
the quantity of gas m it. 

This is the complete dynamical explanation of the fact dis- 
covered by Kobert Boyle, that the pressure of air is proportional 
to its density. It shows also that of different po^ons of gas 
forced into a vessel, each produces its own pm of the pressure 
indepMdently of the .gest, and this whether these portions be oi 
the sune gas or not. 

Let ns next suppose that the velocity of the molecules is in- 
creased. Each molecule will now strike the sides of the vessel a 
greater number of times m a second, but besides this, the impulse 
of each blow will be inqffeased m the same proportion, so ‘ 
the part of the pressure mie to each molecule will vary ai 
jfuaff of the velocity Now the increase of the square of velocitv 
corresponds, in our theory, to a nse of temperature, and m this 
way we can explain the effect of warming the gas, and also 
law discovered by Charles that the proportional expansio 
all gases between given temperatures is the same 

The dynamical theory also tells us what will happen If 
molecules of different masses are allowed to knock about 
together. The greater masses will go slower than the smaller 
ones, so that, on an average, every molecule, great or small, 
will have the same energy of motion 

The proof of this dynamical theorem, in which I claim the 
priority, bos recently been greatly developed and improved by 
Dr Ludwig Boltzmann. The most important consequence 
which flows from it is that a cubic centimetre of every gas at 
standard temperature and pressure contains the same number of 
molecnlea This is the dynamical explanation of Gay Lussac’s 
law of the equivalent volumes of gases. But we must now 
descend to particulars, and calculate the actual velocity of a 
molecule of hydrogen 

A cubic ceatunetre of hydrogen, at the temperature of 
iiid at a pressure of one atmosphere, weig^ 
*954 grammes. We have to find at what rate thui small 
mass must move (whether altogether or m separate molecules 
makes no difference) so as to produce the observed pressure 
on the Sides of the cubic centimetre. This u the calculation 
which was first made by Dr Joule, and the result is 1,859 
metres per second. This is what we are accustomed to call a 
great velocity. It is greater than any velocity obUined in 
artillery practice. The velocity of other gases is less, as yon 
will see by the table, but in all cases it is very great as compared 
with that of bullets 

We have now to conceive the molecules of the air in this 
ball flying about in all directions, at a rate of about seventeen 
miles ui a minutai 

If all these molecule* 'were flying in the same direction, they 
would coutitute a wind blowing at the rate of seventeen milea 
a mmute, and the only wind which approaches this velocity is 
that whiifli proceeds from the mouth of a cannon How, then, 
are you and I able to stand here ? Only because the molecnlea 
hap^ to be flying in diflerent directions, so that those wh^h 
atiike an^t onr hades enable us to support the storm which la 


it la not onlf against us or amiinst the walls of the room that 
the molecules are striking. Consider the immense number of 
them, and the fact that they are flying m every possible direction, 
and you will see that they cannot avoid stnfciDg each other. 
Every Ume that two molecules come into collision, the paths of 
both are changed, and they gO off in new directions. Thus 
each molecule is continually getting its course altered, so 
that in spite of its great velocity It may be a long time be- 
fore It reaches any great distance from the point at v^ch it set 
out 

I have here a bottle containing ammonia. Ammonia is a 
gas which you can recognise by its smell. Its molecules have a 
velocity of SIX hundred metres per second, so that if their course 
had not been interrupted by striking against the molecules of air 
in the hall, everyone in the most distant gallery would have 
smelt ammonia Itefore I was able to pronounce the name of 
■’ « But instead of this, each mo! * ' ' ' * 

1 about by the molecules of a 
one way and sometimes another. 

„ .../ays doubling, and though it eot^ . k.w. k-'-'-i “ 
very little progress Nevertheless, the smell of ammonia is now 
beginning to be perceptible at some distance from the bottle. 
The ^ does diffuse itself through the air, though the process 
is a dow one, and if we could close up every opening of this 
hall so as to make it air-tight, and leave everything to itself 
for some weeks, the ammonia would became uniforwy mixed 
through every part of the air in the halt. 


This property of gases, that they diffuse through each other, 
as first remarked By Pnestley. Dalton showed that it takes 

place quite independently of any ' ‘ > ■ - 

inter-diffusing gases Graham, u 
pecially directed towards those phen 


chemical action between the 
„ „ , whose researches were es- 

pecially directed towards those phenomena which seem to throw 
light on molecular motions, made a careful study of diffusion, 
and obtained the first results from which the rate of diffusion 
can be calculated 

Still more recently the rates of diffuiloa of gases into each 
other have lieen measured with great precuion by Prof. 
Loschmidt of Vienna. 

He placed the two gases in two similar vertical tubes, the 
lighter gas being placed above the heavier, so as to avoid the 
formation of curients. He then opened a diding valve, so as to 
make the two tubes into one, and after leaving the gases to them- 
selves for an boor or so, he shut the valve, and determined how 
much of each gas had diffused into the other. 

As most gases are invisible, I shall exhibit gaseous diffusion to 
yon by means of two gases, ammonia and hydrochloric acid, 
which, when they meet, form a solid product. The ammonia, 
being the lighter gas, is placed above the hydrochloric acid, with 
a stratum of air between, but you will soon see that the gases 
can diffuse through this stratum of air, and produce a cloud of 
white smoke when they meet. During the whole of this process 
no currents or any other visible motion can be detected. Every 
part of the vessel appears as calm as a jar of unduiturbed air. 

But, according to our theory, the same kind of motion is going 
on in calm oir os in the inter-diffusmg gases, the only difference 
being that we can trace the molecules from one place to another 
more easily when they are of a different nature from those 
through which they are diffusing. 

If we wish to form a mental representation of what is going on 
among the molecules tn calm air, we cannot do better than ob- 
serve a swarm of bees, when every individual bee is flying 
funousty, first in one direction, and then m another, while the 
swarm, as a whole, either remains at rest, or sails slowly through 
the air. 

In certain seasons, swarms of bees arc apt to fly off to a great 
distance, and the owners, in order to identify their property 
when they find them on other people's ground, sometime* throw 
handfulls of flour at the swarm. Now let us suppose that the 
flour thrown at the fljdng swarm has whitened those bees only 
which happened to be in the lower half of the swarm, Iwving 
those in the upper half free from flour. 

If the bees still go on flying hither and thither in an incgular 
manner, the floury bees will be found m continually increasing 
proportions in the upper part of the swarm, till they have be- 
come equally diffused through every part of it. But the reason 
of this diffusion is not because the bw were marked with flour, 
but because they are flying about. Tbe only effect (rf the marking 

to enable ns to identify certain bees. 

We have no means of markum a select number of moleciile* of 
sfter they have become (Bflhsed among 


siir, so as to tiace them 
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othenij but ws may communicate to them tome property by 
whtt^ we may obtain evidence of their diffusion. 

For Instance, if a horizontal stratam of air is moving hon- 
zontally, mcde^et diffusing out of this stratum into those above 
and bdow will carry their norizohtal motion with them, and so 
tend to communicate motion to the neighbonnng strata, while 
mole^es diffusing out of the neighbourly strata into the moving 
one will tend to bring it to rest The action between the strata is 
somewhat like that of two rough surfaces, one of which slides over 
the other, rubbing on it Friction is the name given to this action 
between solid bodies ; in the case of fluids it is called internal 
friction or viscosity. 

It is in fact only another kind ot diffusion — a lateral diffusion 
of momentum, and its amount can be calculated from data derived 
from observations of the first kind of diffusion, that of matter 
The comparative values of the viscosity of different gases were 
determmM by Graham in hu researches on the transpiration of 
gases through long narrow tubes, and their absolute values have 
been deduct from experiments on the oscillation of discs by 
Oscar Meyer and myself. 

Another way of tracing the diffusion of molecules through 
calm air is to heat the upper stratum of the air in a vessel, and 
so observe Ae rate at which this heat is communicated to the 
lower strata. This, in fsuit, is a thud kind of diffusion — that of 
energy, and the rate at which it must take place was calculated 
from data denved from experiments on viscosity before any direct 
experiments on the conduction of heat had been made Prof 
Stefan, of Vienna, has recently, by a very delicate method, 
succeeiled in determming the conductivity of air, and he finds 
It, as he tells us, in striking agreement with the value predicted 
by the theory. 

All these three kinds of diffusion— the diffusion of matter, of 
momentum, and of energy— are earned on by the motion of the 
molecules. The greater the velocity of the molecules and the 
farther they traveTbefore their paths are altered by collision with 
other molecules, the more rapid will be the diffusion Now we 
know already the velocity of the molecules, and therefore by ex- 
penments on diffusion we can determine how far, on an average, 
a molecule travels without stnkuig another. Prof Clausius, of 


cule. I have calculated, from Prof. Loschmidt’s diffusion ex- 
periments, the mean path of the molecules of four well knou n 
gases The average distance travelled by a molecule between 
one collision and another is given in the table It is a very 
small distance, quite imperceptible to us even with our best 
microscopes Roughly speaking, it it ^about the tenth part of 
the length of a wave of light, which you know is a very small 
quantity. Of course the tune spent on so short a path by such 
swift molecules must be very small I have calculated the 
number of collisions which each must undergo in a second 
niejr are given In the table and are reckoned by thousands of 
milhons. No wonder that the travelling power of the swinest 
molecule is but small, when its course is completely changed 
thousands of millions of times ui a second. 

The three kmds of diffusion also take place in liquids, but the 
relation between the rates at which they Uke place u not so simple 
as in the case of gases. The dynamical theory of liquids is not so 
well understood as that of gases, but the prmcipal difference be- 
twemi a gas and a liquid seems to be that m a gas each molecule 
^ends the greater part of its time in describing its free path, and 
U for a very small portion of its time engaged In encounters with 
other molecules, whereas in a liquhl the molecule has hardly any 
free path, and is always in a state of dose encounter with other 


Hence in a liquid the diffusion at motion firotn one molecule to 
another takes place much more lapidly than the diffusion of the 
molecules themselves, for the same reason that it is more expedi- 
fens in a dense crowd to pass on a letter from hand to band 
tlmn to give it to a special messenm to work his way through 
the mowd. I have here a jar, the lower psurt of which contains 
a SMation of ecqiper sulphate, while the upper part contains pure 
water. It has been stsnding here since Fri^y, and you see 
how httle progress the bine liquid has made in diffusing itself 
™ above. The rate of dlftasioiL of a solution of 
*¥**!i? eweflilly observed by Voit Comparing his re- 
of lx)idunidt on gases, wo find ^ about as 
place in a second ha gases ss requires a day 

HquUi 


than in gases, but by no means in the same proportion. The 
same amount of motion takes about ten tunes as long to subside 
in waforat in air, as you will see by what takes place when I stir 
these two jars, one containing water and the other air There it 
still less difference between the rates at which a rise of tempera- 
ture is propagated through a liquid and through a gas 

lb stmds the molecules are still in motion, but their motions 
are confined within very narrow limits, lienee the diffusion of 
matter does not lake place in solid bodies, though that of motion 
and heat takes place very freely. Nevertheless, certain liquids 
can diffuse through colloid solids, such as jelly and gum, and by- 
dremn can make its wav through iron and palladium. 

We have no Ume to do more than mention that most wonder- 
ful molecular motion which is called electrolysis. Here is an 
electnc current passing through acidulated water, and causing 
oxjrgen to appear at one electrode and hydrogen at the other. 
In the Space between, the water is perfectly calm, and yet two 
opposite currents of oxygen and of hydrogen must be passing 
through It. The physical theory of this process has been studied 
by Claustus, who hi given reasons for asserting that in ordinary 
water the molecules are not only moving, but every now and 
then striking each other with such violence that the oxygen sod 
hydrogen of the molecules part company, and dance about 
throu^ the crowd, seeking partners which have become 
dissociated m the same way. In ordinary water these ex- 
changes produce, on the whole, no observable effect, but 
no sooner does the electromotive force begin to act than it 
exerts its guiding inlluence on the unattached molecules, and 
bends the course of each toward its proper electrode, till the 
moment when, meeting uith an unappropriated moIecuM of the 
opposite kind, it enters again into a more or less permanent 
union with it till it is again dissociated by another shock. Elec- 
trolysis, therefore, is a kind of diffusion assisted by electromotive 
force 

Another branch of molecular science is that which relates to 
the exchange of molecules between if liquid and a gat. It in- 
cludes the theory of evaporation and condensation, in which the 
gas m question is the vapour of the liquid, and a so the theore of 
the absorption of a gas by a liquid of a different substance The 
researches of Dr Andreas on the relations between the liquid 
and the gaseous state hare shown us that though the statements 
in our own elementary text-books may be so neatly expressed 
that they appear almost self-evident, Ineir true interpretation 
may involve some piinciple so profound that, till the right nun 
has laid hold of it, no one ever suspects that anything is left to 
be discovered 

These, then, are, some of the fields from which the data of 
molecular science are gathered. We may divide the ultimate 
results into three ranks, according to the completeness of our 
knowledge of them 

To the first rank belong the relative masses of the mole- 
cules of different gases, and their velocities in metres per 
second. These data are obtained from experiments on the pres- 
sure and density of gases, and arc known to a high degree of 
precision. 

In the second rank we must place the relative size of the 
molecules of different ga.ses, the length of their mean paths, and 
the number of collisions in a second. These quantities are de- 
duced from experiments on the three kmds of diffusion. Their 
received values must be regarded as rough approximations till 
the methods of experimenting are greatly improved. 

There is another set of quantities which we must place m the 
third rank, because our knowledge of thFm is neither precise, as 
in the fine rank, nor approximate, as in the second, but is only 
as jret of the nature of a probable conjecture These are the 
absolute moss of a molecule, its abeolute diameter, and the 
number of moleonles in a cubic centimetre We know the rela- 
tive masses of different molecules with great accuracy, and we 
know tkeir relative diameters approximately. From these we 
can deduce the relative densibes of the molecules themselves. 
So far we are on firm ground. 

The great resistance of liquids to compression makes it pro- 
bable tl^ their molecules must be st about the same distance 
from eaw other m that at which two molecules of the same 
Buhsta^ In the gaseous form act on each other durkg an 
encOimtCf. TTilf conjecture has been put to the test bjj Lor^ 
Meyet |d>0 has compared the deonties of different liquids kith 
tte reiative densities of the molecules of their V^oon, 

■ad a Tonarkable correspondence between them. 

dwlucedi^ the djmamical theory (ha 
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following reraarkabla proportion , — Aa the volume of a gas is fo 
the combined volume of all the molecules contained m it, lo is 
the mean path of a molecule to one-eighth of the diameter of 
a molecule. 

Alsuming that the volume of the substance, when reduced to 
the liquid mrm, is not much greater than the combined volume 
the molecules, we obtain from this proportion the diameter 
a molecule. In this way Loschmidt, in 1S65, made the first 
estimate of the diameter of a molecule Independently of him 
Wdof each other, Mr. Stoney m (868, and Sir V/, Thomson in 
1870, pubhshed results of a similar kind, those of Thomson 
Wng deduced not only in this way, but from considerations 
derived from the thickness of soap bubbles, and from the electric 
jproperties of metals. 

According to the table, which I have calculated from Lo- 
sdtmidt’s data, the sire 0/ the molecules of hydrogen is such that 
about two million of them m a row would occupy a millimetre, 
and a radhun million million million of them would weigh be- 
tween four and five grammes. 

In a cubic centimetre of any gas at standard pressure and tern* 
perature there are about nineteen million million million mole* 
cules. All these numbers of the third rank are, I need not tell 
yon, to be regarded as at present conjectural. In order to 
warrant us m putting any confidence in numbers obtained in this 
way, we should have to compare together a greater number of 
independent data than we have as yet obtained, and to show that 
they lead to consistent results. 

Thus far we have been considering molecular science as an 
inquirjynto natural phenomena. But though the professed atm 
of all scientific work is to unravel th« secrets of nature, it has 
another effect, not less valuable, on the mind of the worker. It 
leaves him In possession of methods which nothing but scientific 
work could have led him to invent, and it places him in a 
posilion from which many regions of nature, besides that which 
ne hu been studying, appw under a new aspect 
The study of molecules has developed a method of Us own, 
and It has uso opened up new views of nature 
When Lucretius wishes u.s to form a mental representation of 
the motion of atoms, be tells us to look at a sunbeam shining 
through a darkened room (the same instrument of research by 
which Dr Tyndall makes visible to iis the dust we breathe,) and to 
observe the motes which chase each other in alt directions through 
It This motion of the visible motes, be tells us, is but a result of 
the far more com plicated motion of the invisible atoms which knock 
the motes about In his dream of nature, as Tennyson tells us(, he 



And it is no wonder tliat he should have attempted to burst 
the bonds of Fate by making lus atoms deviate from their 
courses at oulte uncertain times and places, thus atlnbutiog to 
them a kind of irrational free will, which on his materialistic 
theory is the only explanation of that power of voluntary action 
of which we ourselves are conscious. 

As long as we have to deal with only two molecules, and 
have all Qio data given us, we can calcidate the result of their 
encounter, but when we have to deal with nuthons of molecules, 
etch of which has millions of encounters in a second, the com- 
plirxtty of he problem seems to shut out all hope of a legitimate 
lohition 

' The modem atomists have therefore adopted a method which 
U I believe new in the department of mathematical physics, 
though it has long been m use in the Section of Statistics. 
When the working members of Section F get hold of a Report of 
the Census, or any other document containing the numencal data 
of Economic and Soaol Science, they begin by disUibutuig the 
whole population into ^ups, according to age, income-tax, 
education, religious belid^ or criminal convictions. 1'^ number 
of individuals is far too great to allow of their tracing the bis> 
tory of each s«|>arately, ao that, in order to reduce their labomr 
tmthin human limits, they concentrate their attention on a 
amall number of artificial groups. The vaiying number of indi* 
viduals in each group, dad not the varying stale of each indi- 
vidual, IS the primary ddtnm from which they wotk. 

This, oiicourse, ui not the only method of studying human nature. 
We nfty observe the conduct of individual men and compaie it 
with that' conduct which their previous character and th^ 
tmeent dicumstances, accotiUng to the best existing theory, 


would lead us to expect Those who practise this method en- 
deavour to impiove their knowledge of the elements of human 
nature, in much the same way as an astronomer corrects the 
elements of a planet by comparing its actual position with that 
deduced from the received elements. The study of human nature 
by parents and schoolmasters, by historians and statesmen, is 
therefore to be distinguished from that corned on by r^istrais 
and tabulators, and by those statesmen who put their faith in 
figures The one may be called the historical, and the other 
the statistical method. 

The equations of dynamics completely express the laws of the 
historical method as applied to matter, but the application of 
these equations implies a perfect knowledge of all the data. But 
the smallest portion of matter which we can subject to experiment 
consists of millions of molecules, not one of which ever becomes 
individually sensible to us. We cannot, therefore, ascertain the 
actual motion of any one of these molecules, so that we are 
obliged to abandon the strict historical method, and to adopt 
the statistical method of dealing with large groups of molecules 

The data of the statistical method as applied to molecular science 
are the sums of large numbers of molecular quantities. In 
studying the relations between quantities of this kind, we meet 
with a new kind of regularity, the regularity of averages, which 
we can depend upon quite sufficiently for all practical purposes, 
but which can make no claim to that character of absolute 
precision which belongs to the laws of abstract dynamics 

Thus molecular science teaches us that our experiments can 
never give us anything more than statistical information, and 
that no law deduced from them can pretend to absolute pre- 
cision. But when we pass from the contemplation of our 
experiments to that of the molecules themselves, we leave the 
world of chance and change, and eater a region where every- 
thing IS certain and immutable. 

The molecules are conformed to a constant type with a pre- 
cision which IS not to be found m the sensible properties of the 
bodies which they constitute. In the first place the mass of each 
individual molecule, and all its other properties, are absolutely 
unalterable. In the second place the properties of all molecules 
of the same kind are absolutely identical. 

Let us consider the properties of two kinds of molecules, those 
of oxygen and those of hydrogen 

We can procure specimens of oxygen from very different 
sources— from the air, from water, from rocks of eveiy geo. 
logical epoch The history of these specimens has been very 
diRerent, and if, during thousands of years, difference of circum- 
stances could produce diffeieuce of properties, these specimens of 
oxygen would show it 

In like manner we may procure hydrogen from water, from 
coal, or, as (lialiam did, from meteoric iron. Take two litres of 
any specimen of hydrogen, it will tombine with exactly one litre 
of any specimen of oxygen, and will form exactly two litres of 
the vapour of water 

Now if, during the whole previous history of either specimen, 
whether impnsoiied in the rocks, flowing in the sea, or careeilng 
throngh unknown regions with the meteorites, any modification 
of the molecules had taken place, these relations would no 
longer be preserved. 

But we nave another and an entirely different method of com* 
paring the properties of molecules. The molecule, though m- 
destructible, is not a hard rigid body, but is capable of 
internal movements, and when these are excited it ei^ts rays, 
the wave-length of which is a measure of the tune of vibration 
of the molecrnc. 

By means of the spectroscope the wave-lengths of different 
kinds of light may be compared to within one ten-thousandth 
part. In this way it has been ascertained, not only that mole- 
cules taken from every specimen of hydrogen m our laboratories 
have the same set of periods of vibration, but that light, having 
the same set of periods of vibration, is emitted from the son and 
from the fixed stars 

We are thus assured that molecules of the same nature as 
those of our hydrogen exist m those distant regions, or at least 
did exist when the light by which we see them was emitted. 

From a comparison of the dimensions of the buildings of tht 
Egyptians with those of the Gre^s, it appeirs that they have a 
common measure. Hence, even If no ancient author hadwcorded 
the fact that the two nations employed the same cubit as a 
standard of length, we might prove it from the buildings theiii' 
srives. We should also M justified in asserting that St soitla 
time or other • material standard of length nrast have b«en 
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carried from one country to the other, or that both countries 
had obtained their standards from a common source. 

But in the heavens we discover by their light, and by their 
light alone, stars so distant from each other that no material 
tiung can ever have passed ftom one to another, and yet tins 
light, which H to us the sole evidence of the existence of these 
dUtant worlds, tells us also that each of them is built up of mole 
Cttles of the same kinds as those which we find on earth. A 
molecule of hydrogen, for example, whether m Sirius or m Aic- 
turus, executes its vibrations in precisely the same time 

Each molecule, therefore, throughout the universe, bears im- 
pressed on it the stamp of a metric system os distinctly as clots 
the metre of the Archives at Paris, or the double royal cubit of 
the Temple of Kamac. 

No theory of evolution can be formed to account for the simi- 
larity of molecules, for evolution necessarily implies continnou-. 
change, and the molecule is incapable of growth or decay, of 
generation or destruction 

None of the processes of Nature, since the time when Nature 
began, hare produced the slightest difference m the properties of 
any molecule We are therefore unable to ascribe either the 
existence of the molecules or the identity of their propercies to 
the operation of any of the causes which we call natuial 

On the other hand, the exact rjuallty of each molecule to .ill 
others of the same kmd gives it, as Sir John Ilcrschtl has wc,ll 
said, the essential character of a manufactured article, and pre 
eludes the idea of its being eternal and self existent 

Thus we have been led, along a strictly sacntific path, very 
near to the point at which Science must stop Not that Scienci. 
IS debarred from studying the internal mechanism of a mole- 
cule which she cannot take to pieces, any more than from in- 
vestigatmg an organism whicti she cannot put together 
But m tracing back the history of matter Science is arrested 
when she assures herself, on the one hand, that the molecule has 
been made, and on the other that it has not been made by any 
of the processes we call natural. 

Science is incompetent to reason upon the creation of matter 
Itself out of nothing We have reached the utmost limit of our 
thuikuig faculties when we have admitted that bec.ausc matter 
cannot be eternal and self-existent it must have been created 

It 11 only when we contemplate, not matter in itsdf, but the 
form m which it actually exists, that our mind finds something 
on which it can lay hole!. 

That matter, as such, should have certain fundamental iiro- 
perties—that it should exut in space and be capable of moiion, 
that its motion should be persistent, and so on, are truths which 
may, for anything we know, be of the kind which metaphysitnns 
call necessary, We may use our knowledge of such truths for 
purposes of deduction but we have no data for speculating as to 
their origin. 

But that there should be exactly so much matter and no more 
in every molecule of hydrogen is a fact of a very difTerent order 
We have here a particular distnbution of raattei — a collixnh.m 
— to use the expression of Dr. Chalmers, of things which wc 
have no difficulty in imagining to have been arranged other- 
wise. 

The form and dimensions of the orbits of the planets, lor in- 
stance, are not determined by any law of natuie, but depend upon 
a particular collocation of matter. The same is the c.ise with 
respect to the size of the earth, from which the standard of what 
is called the metrical system has been derived. But these 
astronomical and terrestrial magnitudes are far inferior in scien- 
tific importance to that most fundamental of all standards which 
fiwms the base of the molecular system. Natural causes, os 
we know, are at work, whuih tend to modify, if thqr do not at 
length destroy, all the arrangements and dimensions of the earth 
ana the whole solar system, But though, in the course of ages 
catMtrophei have occurred and may yet occur in the heavens, 

W ancient systems may be dissolvi^ and new systems evolved 
their ruins, the molMUles out of which these systems are 
btrilt— the foundation stones of the material universe— remam 
nnbtoken and uAwom. 

They continue this day aa they were created, perfect in num- 
ber and measure and weight, and from the ineifaceable character* 
impressed on them we may leam that tbos* asp’irattons alter 
acouacy in measurement, truth in statement, and justice m 
action, which we redcon among our noUest attributes as men, 
m oun because they axe essential oonstuaents of the image ot 
Him Who in the beginnum created, not only the heaven 
jmt of whi^ hottven and pirth 
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TN accepting the invitation of the Council of the British 
Absociation to deliver an adJriss to the operative classes of 
this great iiiduolii.il district, I felt that I was undertaking no 
I asy task. Having to speak on behalf of the Assueiation, and 
in the presence of many of us most dislinguishetl members, 

I am bound to tieat my subject scientifically, but I have to bear 
in mind at the same tune that I am addressing myself to men 
unquestionably of good intelligence, but without that scientific 
training which has almost crcaletl a langii.ige of its own, 

it » no consolation for me to think, that those who have 
taken a similar task upon themselves in former years, ha.’e 
admirably succeeded in divesting highly scieiiufic subjects of 
the formalism m which they aie habitually clothed I'he very 
names of these men— Tyndall, Huxley, Milkr, Lubbock, and 
spottiswoode — are such as to pieclude m me all idea of rivalry, 
but I ho|>e to profit by then ixample, and lo remember that 
truth must always be simple, and that.it is only where know- 
ledge IS imperfect that scientific formul.e must take the place 
of plain- atatements. 

'the subject matter of ray discourse is “ Fuel j” a matter with 
which every one of us Iws become familiarised from liis iiifanoy, 
but which nrvRthdeas is but little understood even by those 
who are most largely interested in us applications ; it involves 
comideiatioDs of the highest d pnon mtcicst, both from a 
scientific and a. practical point of view. , . . 

I purpose to arrange my subject under five jiriiictpal heads 

I, 1 ^ 1 * fuel? 

3 . 'Wbance la fuel derived ? 

3 How should fuel be used ? 

4. The ooal question of the day 

5. Whhiein consists the fuel <)( tlin sun ? , 

WhMcis fuel? -home of you may have alnady said within 

yonraeivis that it is but wosterl time to enhiige upon such a 
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scientific defioitions whicfi will neither reduce the cost of coal, 
nor make it last longer on our domesiic hearth ? 

Yet I must claim your patience for a little, lest, if we do not 
first agree upon the essential nature of fuel, we may afterwards 
bfc at vanance in discussing its ongm and its uses, the latter at 
any rate being of practical interest, and a subject worthy of 
your most attentive consideration 

Fuel, then, in the ordinary acceptation of the term, is carbo- 
naceous matter, which may be in the solid, the liquid, or in the 
gaseous condition, and which, m combining with oxygen, gives 
nse to the phenomenon of heat. Commonly speaking, this 
development of heat is accompanied by flame, because the sub- 
stance produced m combustion is gaseous In burning coal, for 
instance, on a fire-grate, the oxygen of the atmosphere enters 
into combination with the solid carbon of the coal and produces 
carbonic acid —a gas which enters the atmosphere, of which it 
forms a necessary constituent, since without it the ^wth of trees 
and other plants would be impossible. But combustion is not 
nece.ssanly accompanied by flame, or even by a display of in- 
tense heat The metal magnesium hums with a great display of 
light and heat, hut without flame, because the product of com- 
bustion IS not a gas but a solid, viz oxide of magnesia Again, 
metallic iron, if in a finely divided state, ignites when exjiosed to 
the atmosphere, giving rise to the phenomena of heat and light 
without flame, because the result of combustion 13 iron oxide or 
rust ; but the same iron, if presented to the atmosphere — more 
especially to a damp atmosphere — m a solid condition, does not 
ignite, but is nevertheless gradually converted into metallic oxide 
or rust as before. 

Here, then, we have combination without the phenomena 
either of flame or light ; but by careful experiment we should 
find that heat is nevertheless, produced, and that the amount of 
heat so pr^uced precisely equals that obtained more rapidly in 
exposing spongy iron to the action of oxygen Only, in the latter 
case the heat is developed by slow degrees, and is dispersed as 
soon as produced , whereas in the former the rate of production 
exceeds the rate of dispersion, and heat, tlierefore, accumulates 
to the extent of raising the mass to redness. It is evident from 
these experiments that we have to widen our conception, and 
till fuel " any substance which is capable of entering into com- 
bination with another substance, and lu so doing gives rise to the 
phenomenon of heat.” 

In thus defining fuel, it might appear at first sight that we 
should find upon our earth a great variety, and an inexhaustible 
supply of substances that might be ranged under this head ; but 
a closer investigation will soon reveal the fact that its supply is, 
comparatively speaking, extremely limited 

In looking at the solid crust of the earth, we find it to be 
composed for the most part of siliceous, calcareous, and magne- 
sian rock , the former, silica, consisting of the metal silicon 
combined with oxygen, and is therefore not fuel, but rather a 
burnt substance which has parted with us heat of combustion 
ages ago ; the second limestone, being carbonate of lime, or the 
combination of two substances, via, oxide of calcium and 
carbonic acid, both of which are essentially products of com- 
bustion, the one of the metal calcium and the other of carbon ; 
and the third, magnesia, being the substance magnesium, which 
I uve just burnt before you, and which, further combmed 
with lime, constitutes dolomue rock, of which the Alps are 
mainly composed. All the commoner metals, sach as iron, 
zinc, tin, alumina, sodium, &c., we find in nature in an oxidised 
or burnt condition ; and the only metallic substances that have 
resisted the intense oxidising action that mast have prevailed at 
one period of the earth’s creation are the so-called precious metalss 
gold, platinum, fahHumi and to some extent also silver and cop- 
Jicr. But what about the oOSMU of water, which have occasionally 
been cited as representing « vast store of heat-producing power 
ready for our use vfhen eoal sliail be exhausted ? Not many , 
months ago, indeed, on the occasion of a water-gas company 
being formed, statements to this eflhct could be seen in some of j 
our i^mg piqiers. Nothing, however, could be more fallacious. 
When hydrogen bums, deubtlcss a great development of heat 
ensues, but water is already the result of this combustion (which ! 
took idace-ujion the globe before the ocean was formed), and the 
separatimi ^these two substances would take precisely the same 
aiqounnnHeat as was originally producetl in the combustion 
It srltl thus ne seen thSt both (he solid and fluid constituents of \ 
our earth, with the exception of coal, of naphtha (which Is a | 


mere modification of coal), and the precious metals, are products 
of combustion, and therefore the very reverse of fuel. Our earth 
may indeed be looked upon as “ a ball of cinder, rolling etemallv 
through space,” but happily in company with another celestim 
body — the sun — whose glorious beams are the physical cause of 


perceptibU 

ask, what is heat, that it should be capable of coming tc 

us from the sun, and of being treasured up m our fuel deposits 
both below and on the surface of the earth ? 

If this mquiry had been put to me thirty years ago, I should 
have been much perplexed By reference to books on Physical 
Science, 1 should have learnt that heat was a subtle fluid which, 
somehow or other, had taken up its residence m the fuel, and 
which, upon Ignition of the latter, was sallying forth either to 
vanish or to abide elsewhere , but I should not have been able 
to associate the two ideas of combustion and development of heat 
by any intelligible principle in nature, or to suggest any process 
by which it could have been derived from the sun and petrified, 
or, as the empty phrase ran, rendered latent in the fuel 

It IS by the labours of Meyer, Joule, Clausius, Ranken, and 
other modem phyaicists, that^ we are enabled to give to heat its 
true significance. 

Heat, according to the “dynamical theory,” is neither more 
nor lest than motion amongst the particles of the substance 
heated, which motion, when once produced, may be changed m 
its direction and its nature, and thus be converted into mechanical 
eflect, expressible in foot pounds, or horse power By intensify- 
ing this motion among the particles, it is made evident to our 
visual organ by the emanation of light, which again is neither 
more nor less tlnn vibratory motion imparted by the ignited 
substance to the medium separating us from the same According 
to this theory, which constitutes one of the most important ad- 
vances in science of the present century, heat, light, electricity, 
and chemical action are only different manifestations of “ener^ 
of matter,” mutually convertible, but as indestructible as matter 
Itself 

Energy exists m two forms, dynamic or “kinetic energy,” or 
force manifesting itself to our senses as weight in motion, as 
sensible beat, or as an active electrical current , and “ potential 
energy,” or force in a dormant condition In illustration of these 
two forms of energy, 1 will tiike the case of lifting a weight, say 
one pound one foot high In lifting this weight “kinetic mus- 
cular energy ” has to be exercised in overcommg the force of 
nravitation of the earth The pound weight when supported at 
the higher level to which it has been raised, represents potential 
energy to the amount of one unit or foot pound. This potential 
energy may be utilised in imparting motion to mechanism during 
Its descent, whereby a unit amount of “ Work ” is accomplishedT 
A pound of carbon then, when raised through the space of one 
foot from the earth, represents, mechanically speaking, a unit 

‘-‘y of energy, but the same pound of carbon being separa- 

lifted away from oxygen, to which it has a very powerful 

attraction, is capable of developing no less than 11,000,000 foot 
pounds or unit quantities of energy whenever the bSr to their 
combination, namely excessive depression of temperature, is 
removed , in other words, the mechanical energy set free in the 
combustion of one pound of pure carbon is the same as would be 
required to raise 1 s, 000, 000 pounds weight one foot high, or as 
would sustain the work which we call a hone power during 
5 hours 33mmute3. We thus arrive at oAce at the utmost limit 
of work which we can ever hope to accomplish by the combus- 
JloB of one pound of carbonaceous matter, and we shall presently 
see how far we are still removed in our steam engine practice from 
this limit of perfection * 

The following illustrations will show the convertibility of the 
diflhrent forms of energy. If 1 let the weight of a hammer de- 


in beating a nail thus vigorously and akilfnlly for a mhiuie it 

will be ledhot. In this case the rnetdumical force developed In 
the arm by the combustion of carbonaceous muscular fibre w con- 
verted into heat. Again, in compressing the air in a fire syringe 
rspidly igmtxin of a piece Of tinder Is obtained. Again, in 
passing sn electrical current througli the ^tmum wire (t i> 
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directly converted Into heat, which is manifested _ by toition 
the wire, whereas the thermopile gives an illustration of the - 
version of heat into electricity The heat of combustion 


o electricity — 

result of the chemical combination of two substances , but does 
It not follow from this that oxygen is a combustible as well as 
the carbonaceous substance which goes by the name of fuel? 
This is, unquestionably, the case, and if our atmosphere ’ 
composed of a carbonaceous gas we should have to conduct 
oxygen through tubes and send it out through burners to supjily 
us with light and heat, as will be seen by the experiment m 
which I burn a jet of atmospheric air in a transparent globe 
filled with common lighting gas , but we could not exist under 
such inverted conditions, and may safely strike out oxygen an 
analogous suiistaiices such as chlorine from the list of fuels 

We nos\ approach the second part of our inquiry — Whence 
fuel derived ? 

The rays of the sun represent energy in the foim of heat an 
light, which is communicated to our earth through the trans- 
parent medium which must necessarily fill the space between us 
and our great luminary If these rays fall ujxin the growing 
plant, their effect disappears from direct recognition by our 
senses, inasmuch as the leaf docs not become heated as it wouUI 
if It was made of iron or dead wood, but we find a chemical 
result accomplished, vu , carbonic acid gas which has been 
absorbed by the leaf of the tiee from the atmosphere, is there 
“dissociated, "or separated into its elements carbon and oxygen, 
the oxygen being returned to the atmosphere, and the carbon 
retained to form the solid substance of the tree 

It is thus clearly shown that the sun has to impart 11,000,000 
units of energy to the tree for the formation of one pound of 
carbon m the shipe of woody fibre, and that these 11,000,000 
units of energy will be simply resuscitated when the wood is 
burnt, or again combined with oxygen to form carbonic acid 

Fuel, then, is derived through solar energy acting on the 
surface of our earth 

But what aliout the stores of mineral fuel, of coal, which we 
find withm its folds? How did they escape the general com- 
bustion which, as we have seen, has consumed all oilier elcn1t.11- 
tary substances ’ The answer is a simple one 1 hese deposits 
of mineral luel are the results of primeval forests, formed m the 
mannei of to-day through the agency of solar ravs, and covcrt<l 
over with earthy matter in the many inundations and convulsions 
of the globe's surface, which must have followed the caily 
solidificalion of its surface Thus our deposits of coal may he 
looked upon as the accumulation of potential energy derived 
directly from the sun m former ages, or as George Stephenson, 
with a sagacity of mind m advance of the science of his day, 
answered, when asked what was the ultimate cause of motion of 
his locomotive engine, “that it went by the boltied-up rays of 
the SI- ” 


It follows fr 


tial energy available for 
coal, which, as ajinears from the exhaustive inquiriM Lately 
made by the Royal Coal Commission aie still large indeed, 
but by no means inexhaustible, if we bear in mind that our re- 
quirement will be ever on the increase and that the getting 
of the coal will become from year to year more difficult as we 
descend to greater depth. To these stores must be reckoned 
lignite and peat, which, although not coal, are nevertheless the 
result of solar energy, attributable to a penoil of the earth’s 
creation subsequent to the formation of the coal beds, but an- 
terior to our own days 


human mind would surely invent some other source of power 
when coal should be exhausted, and that such a source would 
probably be discovered m electricitv. I heard such a suggestion 
publicly made only a few weeks back at a meeting of the Inter. 
natlonMi Jury at Vienna, and could not refrain from calling at- 
tentidn to the fact that electricity is only another form of energy, 
that could no more be created by man than heat could, and 
nt^ved the same recourse to our accumulated stores. 

If our stores of eoal were to ebb, we should hale recourse, no 
doubt, to the force rediathig from the sun from day to day , and 
it itMy be as Well for us to consider, what U the extent of that 
fotoe^ and what oer means of gathenng and applying It. Wo 
have, riien, to the fitst plaea, flie aceuranlation 01 sdar energy 
our earth’s surface fy m doeomposlbOa of carbonic a<^ 
^ a eoi^ whi^ #e Know by experience wfBoes fiw the 


human requirements In thinly-populated countries, where in* 
diiitry has taken only a slight development Wherever popula> 
tion accumulates, however, the wood of the forest no longer 
suffices even for domestic requirements, and mineral fuel has 
to lie transported from great distances. 

The sun s rays produce, however, other effects besides vege- 
tation, and amongst these, evaporation is the most important 
as a source of available power By the solar rays, an amount of 
heat IS imparted to our earth that would evaporate yearly a lake 
of water fourteen feet deep A considerable proportion of this 
heat is actually expended m evaporating sea water, producing 
steam or vapour, which falls back upon the entire surface of both 
land and sea in the form of ram The portion which falls upon 
the elevated land Hows back towards the sea in the form of 
livers, and in its descent its weight may be utilised to give 
motion to machinery Water power, therefore, is also the re- 
sult of solar energy, and an elevated lake may indeed be looked 
upon as ftiel, in the sense of its lieing a weight lifted above the 
st.i level through its prior expansion into steam 

This source of power has also been largely resorted to, and 
might be utilised to a still greater extent in mountainous coun- 
tries, but it naturally so happens that the great centres of 
industry are in the plains, where the means of transport are 
< isy, and the total amount of available water-power in such 
districts IS extremely limited 

Another result of solar energy are the winds, which have been 
iitiliserl for the production of power This source of power is, 
indeed, very great m the aggregate, but its application is at- 
tended with very great inconvenience It is proverbial that 
tliete IS nothing more uncertain than the wind, and when we 
Merc denendeit upon windmills for the production of flour. 
It often nappe'ied that whole districts we're without that neces- 
s iry element to our daily existence Shqis also, relying upon 
the wind for their propulsion through the sea, are often becalmed 
foi weeks, and so gradually give preference to steam-power on 
account of Its greater certainty It has been suggested of late 
jc.irs to utilise the heat of the sun by the accumulation of Its 
rxys into a focus by means of gigantic lenses, and to establish 
steam-boilers in such foci This would be a most direct utilisa- 
tion of solar energy, but it is a plan which would hardly recom- 
mend Itself m this country, where the sun is but rarely seen, and 
winch even in a coitniry like Spam would hardly be productive 
of useful, practical results. 

There is one more natural source of energy available for our 
uses, which IS rather cosmical than solar, vu , the tidal wave. 

I Ins might also be utilised to very considerable extent in an 
island country facing the Atlantic seas, like this, but its utiluation 
on a large scale is connected with great practical difficulty and 
expenditure, on account of the enormous aiea of tidal basin that 
ivoiild have to be constructed 

In passing m review these various sources of energy which are 
.till availame to us, after we have run throiwh uur accumulated 
apitai of potential energy in the shape of coal, it will have 
ilruck you that none of them would at all supply the place of 
mr wiUmg and ever-ready slave, the steam-en^ne j nor would 
they be applicable to our purposes of locomotion, although means 
might possibly be invented of storing and carrying potential 
energy m other forms But it is not force alone that we require, 
but heat for smelting our iron -ami other metals, and (he accom- 
plishment of other chemical purposes. We also need a large 
-.apply for our domestic purposes It is twe that with an abiin- 
d.int supply of mechanical force we could manufacture heat, and 
thus actually accomplish all our purposes of smelting, cooking, 
and heating, without the use of any combustible matter j but 
such convemon would be attended with so much difficulty and 
expenditure, that one cannot conceive human prosperity under 
such laborious and artificial conditions 

Wo-come now to the question— How should fuel be used, and I 
propose toUluxtrate this by three examples which are typical, of 
the thrae great branches of consumption. 

a The ptoduetiofl of steam power. 

i. The domestic hearth. 

c The metallurgical furnace. , , , 

I have rtMe^ted on a diagram two steam cylinders of the 
same imenal dimenskma, the one bAng what Is called a hteh- 
pressure steam cylinder, provided with the ordinary sllde-valvo 
for the admission and discharge of steam into 
and the ether so alronged as to work expwsively (b^ 
with theeikiieis varublo expansion gear) and working in Mh- 
ncctioB eondeoser. fhaw a£o shown two dugttuns of 
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the etewn pressures ut each part of the stroke, assuming in teth 
cases the same imtial steam pressure of 60 lbs per square inch 
ateve the atmospheric pressure, and the same load upon the 
engine. They show that m the latter case the same amount of 
work is accomphshed by filling the cylinder roughly speaking up 
to one»third part of the length as in the other iiy filling it entirely. 
Here we have then an easy and feasible plan of saving two-thiras 
of the fuel used in working an onlinary high-pressure engine, 
and yet probably the greater number of the engines now actually 
at work are of the wasteful type. Nor arc the indications of 
theory in this case (or in any other when properly interpreted) dis- 
proved by practice , on the contrary, an ordinary non expansive 
non-condensuig engine requires commonly a consumption of 
^m 10 to 12 Tbs per horse-power per hour, whereas a good ex- 
pansive and condensine engine accomplishes llie same amount of 
work with 2 lbs of coal per hom, the reason for the still greater 
economy being, that the cylinder of the good engine ts piojieriy 
protected by means of a steam-jacket and lagging against loss by 
condensation within the working cylinder, and that more care is 
generally bestowed uiion the boiler and the parts of the engine, 
to ensure their proper working condition. 

A striking illustration of what can lie accomplished by way of 
accuracy m a short space of time was brouglil to light by the 
Institute of Mechanical Engineers, over which at present I have 
the honour to preside. In holding their annual general meeting 
ID Liverpool in 1863, they instituted a careful inquiiy mto the 
consumption by the b«t engines in the Atlantic Steam Service, 
and the result showed that it fell in no case below 4^ lbs per 
indicated horse power per hour Last year they again assembled 
with the same object m view m Liicrpool, and Mi BramweM 
produced a table showing that the average consumption by 17 
good examples of compound expansive engines did not exceed 
ailbs per mdicated horse power per hour. Mr E A Cowper 
hu proved a consumption not exceeding i J lbs per indicated 
horse power per houi m a compound marine engine constructed 
with an mtermediate superheating vessel, in accordance with his 
plans, nor are we likely to stop long at this point of comparative 
perfection, for m the early portion of my address I have endea- 
voured to prove that the theoretical perfection would only be 
attained if an indicated horse power wasjiroduccd with 
pure carbon, or say f lb of ordinary steam coal 

Here then we have two distinct margins to work upon, the one 
up to the limit of say 2 lbs per horse power per hour, which has 
b«»n practically reached in some and may be reached in all cases, 
and the other up to the theoretical limit of | lb per horse power 
per hour which can never be absolutely reached, but which in- 
'ventivc power may and will enable us to approach t 

DomtsHc Consumption — The waslefuintss of the domestic 
hearth and kitchen fire is self-evident Here only the 
heat radiated from tlie fire itself is utilised, and thu com- 
bustion IS generally extremely imperfect, because the iron 
back and excessive supply of cold airs, check combustion 
before it is half completed, We know that we can heat 
a room much more economically by means of a German 
stove, but to this it may be very properly obiceted that it is 
cheerless, because we do not see tlic fire or feel Us drying effect 
on oar damp clothing , it docs not provide, moieover, in a suffi- 
cient degree for ventilation, and makes the room feel stuffy. 
These are, in my opinion, very potent objectioiui, and economy 
would not be worth having if it could only be obtained at the 
expense of health and comfort. But there is at least one grate 
that combines an increased amount of comfort with reasonable 
economy, and which, although accessible to all, is as yet very 
little usM. I refer to Captain Gallon’s ‘‘Ventilating Fireplace,’’ 
of which you observe a diagram upon the wall This fireplace 
does not differ in exteinal appearance from an ordinary grate, 
except that it has a hkher brick back, which is perforated at 
about mid-height to Mmit warmed air into the fire to bum a 
laigc proportion of the smoke which is usually sent up the 
chuiney unbnmt, for no better purpose than to poison the atmo- 
sphere we have to breathe. 

The ehief novelty and merit of Captain Calton’s fireplace 
consists, howrever, m providing a chamber at the back of the 
grate, .into which air passes directly from without, becomes 
mediately heated (to Sf^ Fah.), and, nsmg m a separate flue, 
is inkMtid into the room under the ceiling with a force due to 
the aeat^ ascending flue. A plenum of pressure is thus estab, 
Uihed within the room wiierefy ipdiaughts through doors and 


windows are avoided, and the air is continually renewed by 
passing away through the fireplace chimney as usual, Thug the 
cheerfulness of an open file, the comfort of a room filled with 
fresh but moderately warmed air, and great economy of fuel, are 
happily oombmed with unquestionable efficiency and simplicity ; 
and yet the grate is little used, although it has been fully de- 
scribed in papers communicated by Captain Gabon, and in an 
elaborate report made by General Morin, le Directeur du Con- 
servatoire des Arts et Metiers of Fans, which has also appeared 
in the English language 

The slowness with which (Ins unquestionable improvement 
finds practical application is due, 111 my opinion, to two circum- 
stances, — the one is, that Captain Gabon did not patent his 
improvement, winch makes it nobody’s business to force it into 
use, and the other may be found 111 the ciicumstance th,at houses 
are, to a great extent, built only to be sold and not to be lived 
in. A buildci thinks it a good speculation to construct a score 
of houses after a cheap design, m older to sell them, if possible, 
bcfoie completion, and the jmrehaser mimedialcly puts up the 
standard bill of “ fJcsirablc Residences to Let ” You naturally 
wo.ihl think lh.it in taking such a house you had only to furnish 
It to your own mind, and be in tlic enjoyment of all reasonable 
creature eonifort from the moment you entei the same This 
fond hope is distincd, however, to ciuel disaiipomtmcnt , the 
first evening you turn on the gas, you find tliat although the 
pipes are Ihcrc, the gas prefers to pass out by the joints into tile 
room instead of by the buineis . tfie w.itei in like manner takes 
Its road through the ceiling, bunging down with it a patch ot 
plaster on to your carpet lint worst of all, the fire-grates (of a 
si/e iirespcctive, probably, of the sire of the room), absolutely 
refuse to avail themselves of the- chimney flues preferring to 
send the volumes of smoke mlo the mom I’lumbers and 
chimney doctors are now put mto leqiiisition, pulling up floors, 
dirtying carpets, and putting up gauiit-looking chimney-pots , 
the grates themselves have to be ibergd again and again, until 
by slow degrees the house becomes h ibitable in a degree, although 
you row only become fully aware of mnumcrablo drawbacks of 
the arrangements adopted Nevertheless, the house has been an 
excellent one to sell, and the builder adopts the same pattern for 
another block or two in an increasing neighbourhood. Why 
should this builder adopt Cajitam tjillon’s fiieplace? It will 
not cost him much, it is tiue, and it will save the tenant a great 
deal m his annual coal bill, not to speak of the comfort it would 
give him and Ins family, but nobody tlemands it of him, it 
would give him some trouble to arrange his details and subcon- 
tracts, which are all settled beforehand, and so he goes on build- 
mg and selling houses m the usual routine way Nor will this 
state of things be altered until the dwellers m houses will lake the 
mnltir m hand, and absolutely refuse to put up with builders’ 
ways, or, what is still lictlcr, get builders who will put up houses 
in their wav This is done to some extent by buiKliiig societies, 
but there is as yet too much of the old leaven left m the trade, 
and the question itself too little understood. 

Consumption in ^iiieltm^ Operations , — We now come to 
the third bianch of consumption, the smelting or metal- 
liiigical furnace, which consumes about 40,000,000 of the 120 
millions of the fuel produced Here also is great room for 
improvement, the actual fuel consumed m heating a ton ol 
iron lip to the welding iiomt or of melting a ton o( steel is more 
m excess of the theoretical quantity lequired for these purposes 
than IS the case with regard to the production of steam power 
and to domestic consumption Taking the specific heat of iron 
at ’114 and the welding heat at 2,700° F. it would require 
2,7oox 144—307 heat units to heat i lb. of iron. A pound of 
puie carbon developes 14,500 heat units, a pound of common 
cool 12,000, and therelorc one ton of coal should bnng39tonsof 
iron up to the welding point In an ordinary re-heating furnace 
a ton of coal heats only l j ton of iron, and therefore produces 
Afii P»rt of the maximum theoretical effe9t. In melting 
one4on of steel m pots 2^ tons of coke are consumed, and taking 
the melting point of steel at 3,600* F. the specific heat at ‘119 H 
takes -1 19 X 3,6oo»428 heat units to melt a pound of steel, and 
taking the halt producing power of common coke also at 12,000 
units, one ton of coke ought to be able to melt 28 tons of steel. 
The Sheffield pot steel melting furnace therefore only utilises 
jtth part of the theoretical heat developed m the comtiustidh- 
Here therefore ts a very wide margin for imfmivethent, to which 
I have specially devoted my attention for many years, and. not 
withput toe atiainjncitt of vwefiil results, J have since tlw,yW 
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1846, or very shortly alter the first announcement of the dynami- sented to be, the existing gas companies would be sure to carry 
cal theory, ‘devoted my attention to a realisation of some of the it into effect. I need hardly say that the existing companies 
economic results which that theory rendered feasible I fixed have not carried it into effect, having been constituted for 
upon the regenerator as the appliance which, without being mother object, and that the realisation of the plan itself has 
capable of reproducing heat when once really consumed, is ex- been Indefinitely postponed 

tremely tisefiif for temporarily storing such heat as cannot be im- Coal Question —Having now passed in review the principal 
mediately utilised in order to impart it to the fluid or other applications of fuel, with a view chiefly to draw the distinc- 
substance which is employed in continuation of the operation of turn between oiir actual consumption and the consumption 
heating or of generating force thit would result if our most approved practice was made gene- 

Without troubling you with an account of the gradual progress r.il , and having, moreover, endeavoured to prove to you which 
of these unprovements, T will describe to you shortly the furnace irc the ultimate limits of consunijition which are absolutely fixed 
which I now employ for melting steel. This consists of a furnace hy theory, but which we shall never be able to rc.ilise completely, 
bed made of very refractory material, such as pure silica sand 1 will now apply my reasoning lo the coal question of the d.ay 
and silica or Dina’s bnck, under which four regenerators or In looking into the ‘‘Report of the Se'ect Committee ap- 
chambers fdied with checkerwork of buck are arranged m such pointed to Inquire into the Causes of the present Dearness of 
a manner that a current of combustible gas passes upward Coal,” we find that m 1872 no less than 123,000,000 tons of coal 
through one of these regenerators, while a current of air passes were got up from the mines of England and Wales, notwith- 
upwards through the adjortimg regenerator, in order to meet m standing famine prices and the colliers’ strikes In 1862 the 
combustion at the entrance into the furnace chamber The pro- total getting of coal amounted to only 83,500,000, showing a 
ducts of combustion, instead of passing directly to the chimney yearly average increase of consumption of 4,000,000 tons. If 
as in an ordinary furnace, are directed downwards through the this progressive increase continues, our consumption will have 
two other regenerators on their way towards the chimney, where rnclied, thirty years hence, the startling figuic of 250,000,000 
they part with their heat to the checkerwork in such manner that tons per annum, which would probably result in an increase of 
the highest degree of heat is imparted to the upper layers, and price veiw much m excess of limits yet reached In estimating 
that the gaseous producti reach the chimney comparatively cool last year's mcrease of price, which has every appearance of being 
(about 300* F ) After going on in this way for half-an-hour, permanent, at 8j, per ton all round, and alter deducting the 
the currents are reversed by means of suitable reversing valves, 13 000,000 tons which were ex|jorted abroad, we find that the 
and the cold air and combustible gas now enter the furnace llritisli consumer htvd to pay 44,000,000/ more than the market 
chamber, after having taken up heal from the regenerator m the ralue of former years for his supply of coal — a sufficient sura, 
reverse order m which it was deposited, reaching the fuinacc* one would think, to make him look earnestly into the question 
therefore nearly at the temperature at which the gases of com- of “waste of fuel," which, as I shall presently be able to show, 
bustion left the same A great reversion of temperature within is very great indeed The Select Committee just quoted sums 
the chamber is the result, and the two first-mentioned regenera- up its report by the following expression . — “ 'fbe general con- 
tors are heated to a higher degree than the latter It is easy to elusion to be drawn from the whole evidence is, that though the 
conceive that in that way, heat may be accumulated within the production of coal increased in 1872 m a sm^er ratio than it 
chamber to an apparently unlimited extent, and with a niimmum li.id increased in the years Immediately preceding, yet if an ade- 
of chimney draught quale supply of labour can be obtained, the increase of prtjdttc- 

Practically the limit is reached at the point where the materials non will shortly keep pace with that of the last few years." 
composing the chamber begin to melt. Whereas a theoretical I his is surely a very insuflicient conclusion to be arrived at by 
limit also exists in the fact that combustion ceases at a point a Select Parliamentary Committee after a long and expensive in- 
which has been laid by St Clair Deville at 5000° Kah , and qmry, and the worst of it is, that it stands in direct contradiction 
which has been called by him the point of dissociation. At this with the corrected table given in the same report, which shows 
point hydrogen might be mixed with oxygen and yet the two tint the progressive mcrease of production has been fully mam- 
would not comlime, showing that combustion really only takes tamed during the last two years, having amounted to 5,826,000 
place between the units of temperature of about 500“ and f.ir 1871, and 5,717,000 for 1872, whereas the average increase 
4,5^° Fah. .luring the last ten years has only been 4,000,000 tons It it to be 

To return to the regenerative gas-furnace. It is evident that hoped that Parh-iment will not rest satisfied with such a negative 
there must be economy where, withm ordinary limits, any de- remit, but will insist to know what can be done to re-establish 
gree of heat can be obtained, while the products of combustion 1 proper balance between demand and supply of coal in prevent- 
pass m the chimney only 300° hot Practically a ton of steel is 1111; its conversion mto smoke or other equally hurtful or uscleis 
melted m this furnace with 12 ewt. of small coal consumed m foimsof energy 

the gas-producer, which batter may be placed at any reasonable In taking the 105 million tons of coal consumed m this country 
distance from the fuinace, and consists of a bntk chamber eon- last year for our basis, I estimate that, if we could make up out 
talnmg seveial tons of fuel in a slate of slow disintegration. In minds to consume our coal m a careful and judicious manner, 
large works, a considerable number of these gas-produeers are according to our present lights, we should be able to reduce that 
connected by tubes or flues with a number of furnaces Col- consumption by 50 million tons. The realisation of such an 
lateral^ advantages in this system of heating, which is now economy would certainly involve very considerable eiypenditure 
extensively used in this and other countries, are that no smoke of capital, and must be a work of time, but what I contend 
is produced, and that the works are not encumbcied with solid is that our progress in effecting economy ought to be accelerate<l 
fuel and ashes. m order to est^lish a balance between the present production 

It IS a favounte project of mine, which I have not had an and the ever-increasing demand for the effects of heat, 
opportunity yet of carrying practically into effect, to place these In looking through the sUtiatical returns of the progressive 
gas-producers at the bottom of coal-pits A gas shall would increase of population, of steam power employed, and of produe- 
haye to be provided to conduct the gas to ine surface, the tumof iron and steel, &c., 1 find that our necessities increase at 

lifting of coal would be savetl, and the gas in its ascent would a rate of not lets than to per cent, per annum, whereas our coal 

accumulate such an amount of forward pressure that it might be consumption increases only at the rate of 4 per cent , showing 

conducted to a distance of several miles to the works 01 pLiccs that the l^lance of 6 per cent, is met by what may i>e called Mr 

or consumption. This plan, so far fiom being dangeious, would “ mtellectnal progress.” Now considering the enormous naargln 

insure a perfect ventilation of the mine, and would enable us to for improvement oefore us, I contend that we should imt rmt 

utilise those waste deposits of small coal (araountihg on the satisfied with this rate of intellectual 
averse to ao per cent. ) which arc now left unutilised within an annual deficit of 4,000,000 tons to 
the mine. cunsumptiiia, but that we should bring 

Another plan of the future which has occupied my attention up to thenate of onr industrial progy 
the supply of Wwns with heating gas for domestic and manu- bhouW ipak«.ihe coal production nearl 
fiseturing purposes. In the year 1863 a company was foimed, sevetat gwwTationi to come , hy which 

With the concurtence of the corporation of Birmingham, to be expwte# to have effected another grt 

provide such a supply in that town at the rate of 6rf.^ 1,000 Ihe thcorcBeal Umit of effect, which, as 

eubtfe feet : but the Sill necessary for that purpose was .thrown above imy 84!i;iMl result which we have 

m to the Commutec of tjte Bouse of Lords beeauie their Lord-. anoual'ctamuBiption of 10 million tons 

f$^,Btought tliat If thiewM as good a plan as it was tepre- equivaleht ^ teat oieigy which we 


progress, wmea involves 
be met by increased coal 
; our intellectual progress 
css, by which means ove 
y a constant quantity for 
time our successors mvf 
at step in advance towsnu 
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Solar have endeavoured >o show, in the early part of 

thU lecture, that all avaiKWe energy upon the rarth, excepting the 
tidal wave, is derived fmm the sun, and that the amount of heat 
radiated year by year, could he measu'ed by the evaporation 
of a layer of water 14 ft. thick, spread over the mtlre surfiice, 
which again would In, represented by the combustion of a layer 
of coal, covering our entire globe, 1 ft. in thickness Theamoiint 
of heat radiated away from tlie sun would be representctl liy the 
annual combustion of a thickness of coal 17 miles thick, coveting 
its entire surface, and it has been a source of wonderment with 
natural philosophers how so prodigious an amount of heat could 
be given off year after year without any appreciable diminution 
of the sun’s beat having become observable 

Recent rcstarihes with the spectroscope, chielly by Norman 
Lockycr, have thrown much light upon this question. It is 
now clearly ni.Tdc out that the sun consists near the surface, 
if not throughout its mass, of gaseous elementary bodies, and 
in a great measure of hydrogen g.as, wlitth cannot combine with 
the oxygen jiresent, owing to great elevation of temperature (due 
to the original great compression) w Inch has licen estimated at 
from 20,000° to 22,000° Fah 'I'his chemically inert and com- 
paratively dark mass of the sun is surrounded by the photo- 
sphere where the gasious ron'-tiliients of the sun rush into com- 
bustion, owing to leductioti of temperature m consequence of 
their expansion and of radiation of heat into space , this photo- 
sphere is surrounded in its tmn by the chromosphere, consisting 
of the products of combustion, winch, after being tooled down 
through further loss of heat by radiation, sink back, owing to 
their acquired density, towaids the centre of the sun, \shere tliey 
become again intensely healed through compression and aie dis- 
sociated or spill iij) again into their elements at the expense of 
internal solar heat, Great convulsions aie thus contimnilly pro- 
duced upon the solar surface, resulting ficqmntly m explosive 
actions of extraordinary m^itiule, when masses of hiang fire 
are projected a°thousand miles or more upwaid, giving rise to 
the phenomena of suii-spols and of the corona which is visible 
during the total eclipses of the sun The sun may therefore 
be looked upon in the light of a gigantic gas-furnace, m which 
the same materials of combustion .are used ovci and over again. 

It would be impossible for me at this late hoar to enter deeper 
upon speculations regarding the “ regeneration of the sun’s heat 
upon its surface,” which question is replete with scientific and 
also practical interest, because Nature is our safest teacher, and 
in comprehending the great works of our Creator we shall learn I 
how to utilise to the best .advantage those storc.s of potential 
energy m the shape of coal which have providentially been 
placed at our disposal, j 


COALS AND COAL PLANTS* 
pROF WII.I.TAMSON said that his distinguished friend, 
their president, bad spoken the truth to .a certain 
extent , but at the same time there was in what he 
had said a slight measure of what a particular school would 
call the suggestio falsi He believed that if a balance of , 
oecount could be struck between them it wotiH be found that 
he (the lecturer) was enormously the gainer from the fact that 
b* enjoyed the same name as the president As far as be 
could arrange the balance it was thii—that their president was 
debtor one dinner which he (the lecturer) always contended his 
Mend had got because he had received a card of invitation which 
did liot belong to him— while, on the other hand, there was an 
item of credit to the extent of all the learning the president dis- 
placed at eveiyr meetiitg of the British Association, but for 
which, at least In the North of England, he (I’rof W, C 
’Williantson) wax asnallyi credited. Under these circumstances 
he thought it would he |een that instead of his bemg the Io«r 
he was in reriity an enennous gainer 
He remembered a disaMgidshed friend of hu, a member of the 
House of Commons, tdUng him that whenever an indtvidnal 
rose in that bouse to tOeak on a subject on which he was known 
to have written n bow, the house speedily became emptied, 
because the membm were alarmed at the idea of a speech from 
a nwa who had an inwrtemte hobby He presumed, however, 
that he stood there that tdgbt simply because he had a hobby j 
but he would promise not to ride it too far or infiict it too long. 
upon bit audience. Partkentiote when he remembered how short 


waa the time since Prof. Huxley bad addressed a Bradford 
audience on the subject of coal, he waa somewhat appalled at 
hts own boldness m having ventured to deal with a similar 
matter at the present moment. But luckily for him science did 
not stand still, and although so short a time bad elapsed since 
Prof Huxley had delivered the lecture referred to, there was 
much now to be said on the subject which could not have been 
said then. Still, with the magnificent address of Prof. Huxley 
within reach, it would not be necessary to detam the auditory 
long on the general theories which were now so widely accepted 
wiin reference to the origin of coal 

Prof Phillips, m his address to the Geological Section on the 
previous morning, had reminded them how short a time it was— 
the period being wilhm his own life tune — since the vegetable 
origin of cosl was broadly and openly disputed. It would, how- 
ever, be difficult now to find any one at all enlightened on the 
subject who would venture to dispute that the origin of coal was 
vegetable. In the same way another hypothesis— known by the 
title of the drift theory— had once been very generally accepted. 
Men who admitted the conclusion that coal had once been a 
mass of vegetable life differed as to the method by which that 
vegetable mass had found its way into its present position. The 
ma|onty of the older geologists believed that toal had lieen 
conveyed into those positions by water -that large qnnntities 
of vegetable material had been brought down great nvers like 
the Mississippi 01 the (,anges, that these vegetable rafts, as they 
might be termed, had accumulated in the estuaries and the 
ocean, and that when they had become thoroughly water-logged, 
they had sunk to the bottom and formed accumulations of vege- 
table elements suffieient to constitute the existmg coal-beda 
Thanks to the labours of a scries of indefatigable workers like 
the late Mr Bowman, Mr. Binney, Sir Wm Logan, and others, 
we now had a clearer and much more probable conception as to 
what coal originally was 

It must be understood that although the earth was popularly 
regarded as the type of everything that was stable and immovable, 
thU was a very erroneous idea , for old mother earth was about 
one of the most fickle and inconstant of all the jades with which 
men had deal She was never still It hap^ned that at the 
present day there were certain regions, such as the volcanic 
regions, which were always moving upwards, like the more 
aspiring of the youths of Bradford, while there were others, such 
as the coral regions, which were steadily going downward, like 
those less fortunate youths who did not succeed m the race of 
life. So It had been m the olden time. The coal beds ap- 
peared to have accumulated m the latter class of areas— the 
areas of depression— geographical areas m which the earth had 
a tendency to sink below the level of the ocean Upon such 
areas mud and silt had accumulated until the deposit thus formed 
had reached the level of the water, and then came what would 
appear to have been highly necessary as a preliminary to the 
growth of the coal material, namely, a bed of blue mud. It 
was not known why that blue mud was there or whence it 
came, but it was as certain as that garden plants required 
favourable soils for their development, that whatever its cause 
the blue mud was the soil which seemed to have been preferred 
by the great majority of the plants constituting the forests of the 
carboniferous era. In it the minute spores or seeds of the vege- 
tables which afterwards became coal, germinated and struck 
root, until eventually the muddy soil became converted into a 
magnificent and almost tropical forest. As the forest grew the 
spores fell from the trees, the half-dead leaves and decayed 
bnmehes also dropped, (and by-and.by the stems themselves 
gave way, and thus was accumulated an immense amount of 
vegetable matter. This, in the progress of time, sank below 
the water level, and more mud being deposited on the top of the 
coal, the new formation in turn underwent the same processes as 
its predecessors, until at length a new forat was formed to share 
the same fate at tliat wbicu had gone before it. The process 
was repeated again and again, until at length we had an acenmu - 
laffoa of matenals, mixtures of the various substances hn had 
spoken of, altematmg with beds of coal, until we had a vertical 
thickness of rock vaiying from three, four, or five, to ad much 
at efoht or ten thousand 

But while these general troths were accepted with litrie Or po 
reservation, there were one or two points contained InJPret 
Huxley’s lecture upon which he would venture for a montf^ni ^ 
dwell, in that lecture he properly liud itreM upsA cer^ 
minute bodies that were found in the Interior CmU. 

[The lecturrr here pointed to a diagram reprmieni^# iiepAlu 
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Mctwn of omI, ud he also exhibited xarioui pieces of coal, one ! 
of sAich he held in the position it occupy in the coal bed 
Another diagram, he said, represented a quantity of black coaly 
matter arranged in kyeii, and embeddd m this matter mere 
some smali bodies which had been flattened by the pressure of 
tte coal, and by the superimposed beds between the coal ] 

Prof. Huxley spoke of these bodies undei the name of sporangia, 
or spore cases Now, he (Prof. Williamson) had come to the 
conmiuion that they were all spores of two classes — the larger 
ones called macro-spores, and the smaller ones micro-spores 
A large number of the plants, if not all, found in the coal- 
measures belonged to the cryptogamic plants, in which was 
found no trace of seeds or flowers The reproductixe bodies 
that took the place of seeds were little bud-like structures, to 
which the name of spores was given In a certain class of those 
plants, the club-mosses, for instance, were two kinds of these 
spores. The sporangia of club mosses and similar plants never 
became detach^ from their parent stem. They burst and libe- 
rated multitudes of contained spores, which were objects like those 
so abundant in many coals. But these spares did not play so im- 
portant a part in the formation of coal as Prof Huxley supposed. 
On examining these objects it was found that each of the 
little rounded discs exhibited three ndges that radiated m a 
triangular manner from a common centre. These discs were 
originally masses of protoplasm, lodged within a mother-cell 
By-and-by each of these masses broke up into three or four 
parts , and It was found that to accommodate one another m the 
Intel lor of their circular chamber, they mutually pressed one 
another. To illustrate the mutual compression, Prof. William- 
son produced a turnip, which he had cut mto four parts, that 
corresponded exactly, he said, in their arrangement with the 
arrangement of the four spores m the interior of the mother 
cell 

Then Prof Huxley held that coal consisted of two elements 
Prof Williamson, exhibiting again a piece of coal said the dirty 
blackening surface was a thin layer of little fragments of woody 
structures, vegetable tissues of various kinds, known by the 
name of mineral charcoal. These layers of mineral charcoal 
were exceedingly numerous Prof. Huxley, recognuing the 
abundance and ilgmflcance of these little spore-like l^ies, 
thought that mtnew charcoal formed only a portion, and a 
limited portion, while the great bulk of black coaly matter was 
really a mass of caibon derived from chemicallv altered spores 
He thought that on this point they would be obliged somewhat 
to dlfler from Prof. Huxley. 

The bed which had been most widely quoted as containing 
most beautiful spores was found in the district of Bradford. If 
everything decayed, and Bradford was by an exceedingly im- 
probable combination of arcumstanoes to pass out of memory, it 
would be remembered in sdentific history os the locality in which 
the ‘‘better bed” was found. The friument he held m his 
hand was a fragment of the better bed. On examining it for a 
moment throuA a magnifying gloss he saw that it was • solid 
moss of mmerid choicw, yet the microecope revealed in it no 
trace whatever of oiganic structure. Tbereforei while Prof. 
Huxley divided coal into two elements — mineral charcoal and 
coal proper, including m the latter term altered spores — he 
would say that cool consisted of three elements— mineral char- 
coal, black cool derived from mineral ebareool, and spores. 

This outline of the history of coal led them to the independent 
coMlusion that two elements were mingled m coal j the vegetable 
d»rit, or broken up fragments of Ibe plants of the carboniferous 
age were intermingled with the pecullte spores to which Prof 
Huxley had so properly called attention. In proe^ing to deal 
(ulrther with the plants of which coal was formed the lecturer took 
occasion to acknowledge wth thanks the loon of certain valnabli. 
^dmens to illustrate nis discourse from the Bradford Museum 
we of these semens was a most rare and valuable specimen 
which he would be glad to take away with him to Owens 
CoU^, if he had the chance j but he was siliraid the Bradford 
'were too Conservative to stand that. 

AStn giving a number of botanical and other details vnth 
regard to the plants of which cool was formed, he said our 
knohFledw of this mbjeot resolved Itself into t#o fiivisions, vu , 
that « foe outward forms of plants and foot of their inward 
These two lines of inquity did not always run 
PSrSf- » *•* 8*^* object bf recent research hnil 

SStIX “*•?*, ’t**? *®‘ Specimens throwing light on 

hod fohnd it A.rean, Bttmtbls«a, Oldham, 

# obstewM hid heett MtS tt 


known that most, if not all the coal plants belonged to two 
cla>>!,es, known as the Cryptogamia, or flonerkss plants, and 
the gymnospermous exogens, represented by the pines and fin. 
All recent inquiries added fresh strength to this tonclusion One 
of the most important of these groups was that of the h (piiscta 
or horse tails, and which were repiesenled m the toal by the 
< alamites. The .long cylindrical stems, with their transverse 
joints and longitudinal grooves, were shown to be casts of mud or 
sand, occupying the hollows 111 the piths of the living plants 
Kach of these piths was siirroundeil by a thick zone of wood, 
which again was invested by an equally thick layer of hark. 
Specimens were shown m which, though the pith was only an 
inch in diameter, the wood and bark combined fonned a cylinder 
t inches thick, giving a circumference of at least 27 inches to 
the living stem But there exist examples of the pitli casts 
alone, which are between 2 and 3 feet m diameter It was 
evident, therefore, he concluded, that the Catamites became true 
forest trees, very diflcreot from their living representatives -the 
horse tails of our ponds and marshes 

After describing the organisation of these plants, the I’rofessor 
jiroceeded to desenbe the Lycopods of the coal measures as 
lepresented by the Lepidodendra, Sigillana:, and a host of other 
well-known plants. I he living Lycopods, whether seen at home 
or m tropiCEil forests, are dwarf herbaceous plants, but m the 
laihomferous age they btc.amc lofty forest trees, 100 feet high, 
ind ten or twelve feet m circumference To enable such lofty 
sUms, with their dense mass of serial branches and foliage, to 
olilam nutrition, an organisation w.as given to them approach- 
ing more nearly to that of our living forest tiees than to that 
of any recent cryptogams A succession of woody layers was 
added to the extenor of those previously existing , so that as 
ihc plant rose into the air the stem became strengthened by these 
Mictcssiye additions to the vascular tissue. As this process ad- 
vanced it was actompanieii by other changes, producing a large 
Lsiitral pith, and two independent vascular nngs immediately 
-urrounoing the pith, and the relations of these^yarious jiarts to 
thi roots, and leaves, os well as to the nutrition of the plants, 
was pointed out The fruits of these Lytoiiods were then 
Ls.immed The existence of two classes of spores corresponding 
m functions to the stamens and pistils of flowering plants, was 
ilucit upon, and one of these classes (the macrospores) was 
shown to be so similar to the small objects found m coal, as to 
k ive no doubt that those objects were denved from the lepido- 
ckndroid and sigillarmn trees which constituted the large portion 
of the forest vegetation 

Certain plints known as Asterophylhtes were next 
exammod. The ferns were also reviewed, and shown to be os 
remarkable for the absence of exogenous growth from their 
vtsms as the Colamites and Lycopods were for its conspicuous 
presence. The structure of some stems supposed to represent 
palms was shown to be that of a fern, there being no true evi- 
dence that palms existed in that age The plants known as 
coniferous plants, allied to pines and firs, were described, and 
their peculiar fruits, so common at Peel, m Lancashire, were 
explained, and some plants of unknown affinities, but beautiful 
organisation, were referred to The physiological diflerencet 
between these extinct ferns, and other plants especially in their 
marvellous yuiMi-exogenous organisation, was pointed out, and 
the lecturer concluded by showing how unvarying must have 
been foe green hue of the cubontferoiis forests, owing to the 
entire absence from them of all the piy colours of the flowering 
plants which form so conspicuous a frature'in the modern land- 
scape, especially in the temjierate and colder regions The an- 
liqnity of the mummy, he added, was as nothing compared with 
the countleM ages that had rolled by ynce these plants lived, and 
yet they must not fbiget that every one of those plants, living in 
ages so incalculably remote, had a history, an mdmdushiy as 
distinct and definite os our own. They would probably be 
iiichnod to Mk foe question. When did all these tilings take 
place ? £(fo» onawered, When ? 


TNE BRITISH ASSOCIATION 
the fetadford Meeting has been on the whole a 
gi>Qd OB« i though there have been no salient ai»- 
cusitoniii papers read ha^ive been all up to a good 
uaefi^ avtiriiiie. Mr. Fenicris paper on the brain 
wa» 4 foiwtw to many, we beheve, and the only gp. 
proaqS'.to #setiume oensation was the appcMMce -Of 
Captain R.N.. in the Geographical Seettoh 
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on Saturday, he having arrived only the previous day at 
Dundee in the Arche, along with the Polarts men. 

The private hospitality of the Bradfordiars has been 
magnificent, but the hotel charges, every one admits, have 
been simply monstrous. We quite agree with the re- 
marks made in the last number of the Pharmaceutical 
yournal on this subject, and do not think that hotel- 
keepers by so recklessly increasing their ordinary charges 
do themselves or their town any good We hope that 
in foture the authorities of towns visited by the British 
Association will devise some means of counteracting such 
proceedings, as they no doubt tend to diminish the 
number of visitors. The number of tickets of all classes 
issued this year is not much above 1,800, being several 
hundreds under that of last year , no doubt the relative 
attractions of Brighton and Bradford will partly account 
for this 

The soirle in St. George’s Hall last Thursday was a great 
success , indeed all the arrangements for the meeting hav^ 
been satisfactory The public lectures, by Profs. W C. 
Wilhamson, Clerk-Maxwell, and Dr. Siemens were well 
attended, but the proportion of the woi king-classes pre- 
sent at the lecture on Fuel, which was specially intended 
for their benefit, was very small Indeed, many are of ^ 
opinion that this lecture should be abolished, seeing that 
so few workpeople take advantage of it, and that a lec- 
ture should be given every night, or three or four times 
during the meeting, to working-mcn who are registered, 
as at the School of Mines, in order to secure that the 
right sort of people gam admission 

This year the Association gave another lesson to 
Government. I^st year, it may be remembered, the tjues- 
tion of the Tides was given up by the Association , this 
year they have .done the same to the Rainfall question, 
as being a work which it is the interest of the nation to see 
done, we hope the nation will see that it is attended to 
in the proper quarter. 

On Monday Prof Smith proposed Dr. Tyndall as pre- 
sident of next year’s meeting ; and it was somewhat of a 
surprise to most present when the Mayor of Belfast 
patriotically proposed that Prof Andrews of that city 
should presiae over a meeting to be held in Ireland 
Prof. Andrews had been first suggested by the Council, 
and his friends were consulted, but it was found that the 
state of Ins health rendered it unadvisable to press the 
honour upon him. 

Belfast is the place of meeting next year, and Bristol, 
it has been settled, will be visited by the Association in 
1875 ; there is a tacit understanding that Glasgow will 
be the rendezvous for 1876, the Lord Provost and a 
strong deputation being present on Monday to eainestly 
urge the claims of that important place. 

The Report of the Council for the year 1872-3 was pre- 
sented to the General Committee at Bradford, on Wednes- 
day, 17th September. The Council have had under their 
Consideration the three Resolutions which were referred 
to them by the General Committee at Brighton. The 
first Resolution was — “ That the Council be requested to 
take such steps as they deem desirable to induce the 
Colonial Office to afford sufficient aid to the Observatory 
at Mauritius to enable an investigation of the cyclones 
in the Indian Ocean to be earned on there.” 

In accordance with this Resolution, a correspondence 
took place between ^ 5 r. Carpenter, the President of the 
Association, and the Right Honourable the Earl Of 
Kimberley, Secretary of State for the Colonies. 

In consequence of this correspondence, the Council 
requested the President' to urge upon the Lords Com- 
missioners of Her Majesty’s Treasury the desirability of 
affording such pecuniary aid to the Mauritius Ol»er- 
vatory as woula enable the Director to continue his 
observnUon? outhe l^iodidty of the cyclones ; and an 
intimation hai Been received from Her Ma^jesty’s Govern^ 
foent that aa ihqtiiiy into fBe condition, size, and cost 


the esMblishment of the Mauritius is now being con- 
ducted by a Special Commission from England, pending 
which inquiry no increase of expenditure upon the Obser- 
vatory can be sanctioned , but that when the results of 
this inquiry shall be made known, the Secretary of State 
for the Colonies will direct the attention of the Governor 
to the subject. 

The second Resolution referred to the Botanical estab- 
lishment at Kew, but happily the Council have not deemed 
It necessary to take any action upon this Resolution. 

Third Resolution - That the Council be lequested 
to take such steps as they may deem desirable to urge 
upon the Indian Government the preparation of a Pho- 
toheliograph and other instruments for solar observation, 
with the view of assisting in the observation of the Transit 
of Venus in 1874, and for the continuation of solar obser- 
vations in India ” 

The Council communicated with his Grace the Duke 
of Argj'Il, the Secretary of State for India, upon the sub- 
ject, with the result explained m the following letter . — 

“India Office, February 28, 1873. 

“Sir, — With reference to my letter of the i3tli of December 
la-sl, lelalivt to an observation in India of the Transit of the 
planet Venus in Dcctmbei 1874, I am directed to state, for the 
information of the Council of the British Association for the 
Advanccmtiil of Science, that the Secretary of State for India 
m Council, h.sving reconsidered this mailer, and looking to the 
number of existing burdens, on the levenucs of India, ami to the 
fact that the selection of any station in that country was not 
origin.illy contemplated foi ‘ cye-obsci-vations ’ of the transit, 
has detemiined to sanction only the expenditure (356/ 7j. td) 
necessary for the purchase and packing of a Photoheliograph, 
and any further outUiy that may be requisite for the adaptation of 
such instruments as may be now ra India available for the 
puipote of the proposed observation 

“The Duke of Aigjil in Council has been led to sanction 
thus much of the scheme jiroposed by Lieut Colonel 1 ennant, 
in consequence of the recommendation submitted by the Astro- 
nomei Royal m favour of the use of photography for an obseivation 
of the transit at some pUee in Northern India 

“I am, bn, Your obedient Servant, 

(Signed) “ Herman Menvale," 
“William B Carjienter, Esq, British Association." 

A Committee was appointed at Exeter in 1869, on the 
Laws Regulating the Flow and Action of Water holding 
Solid Matter in Suspension, with authority to represent 
to the Government the desirability of undertaking Ex- 
periments bcai ing on the subject The Committee pre- 
sented a Memorial to the Indian Government, who have 
recently intimated theu intention of advancing a sum of 
2,000/. to enable Mr. Login to carry on experiments. 

The Council have added the following list of names of 
gentlemen present at the last meeting of the Association to 
the list of Corresponding Members ■ M. C. Bergeron, 
Lausanne , Prof E. Croullebois, Pans ; Prof G. Devalque, 
Li^ge , M W. De F onvielle. Pans ; Prof Paul Gervais, 
Paris j Prof. James Hall, Albany, New York , Mr. J. E. 
flilgard, Coast Survey, Washington; M. George Lemoin^ 
Paris ; Prof. Victor von Richter, St. Petersburg , Prof. 
Carl Semper, Wurtzburg ; Prof. A. Wurtz, Pans. 

We now pass on at once to the Sectional work, de- 
laying a reference to the Scientific grants made tkis 
year, and the concluding business till next week. 

SECTION A, 

OntNiNo Address by the President, Prof. Henry 
J. S. Smith, M.A., LL.D., F.R.S. 

For teveral years past it has been the custom for the president 
of this section, as of the other sections of the Assomtion, to 
open lU proceedings with a brief address. I am not 
this occuiqn to deviate from the precedent set nypjeiw- 
ceswts, Although I feel thit the task presents pt^iUn'^' 



Sept. 2 S, 1873] 


NATURE 


449 


cutties to one who is \>y profession a pure mathematician, and 
who, in other branches of science, can only aspire to be regarded 
as an amateur. 

But, although I thus conless myself a specialist, and a 
specialist it may be said of a narrow kind, I shall not venture, in 
the few remarks which I now propose to make, to indulge my 
own speciality too far. 

I am well aware that we are certain, in this section, to have a 
sufficient number of communications, which of necessity assume 
a special and even an abstruse character, and which, whatever 
pidns may be taken. to give them clearness, and however valuable 
may be the results to which they lead, are nevertheless ex- 
tremely difficult to follow, not only for a popular audience, 
but even for men of science whose attention has not been 
specially, and recently, directed to the subject under dis- 
cussion. I should think it, therefore, almost unfau to the 
section, if at the very commencement of its proceedings 1 
were to attempt to direct its attention in any exclusive manner 
to the subject which, I confess, if I were left to myself, I should 
most naturally have chosen — the history of the advances that 
have been made during the last ten or twenty yeais in mathe- 
matical science. Instead, therefore, of adventuring myself on 
this difficult course, which, however, I strongly recommend to 
some successor of mine less scrupulous than myself, I propose, 
though at the nsk of repeatmg what has been better -laid by 
others before me, to offer some general considerations which may 
have a more equal interest for all those who take part in the 
proceedings of this section, and which appear to me at the 
present time to be more than nsually deserving of the notice of 
those who desire to promote the growth of the scientific spirit in 
this country I intend, therefore, while confining myself as 
strictly as I can to the range of subjects belonging to this section, 
to pomt out o le or two, among many, of the ways in which 
sectional meetuigs, such as ours, may contribute to the advance- 
ment of science 

We all know that Section A of the British Association is the 
section oi mathematics and physics , and I dare say that many 
of us have often thought how astonishingly vast is the range of 
subjects which we slur over, rather than sum up, in this biief 
designation. We include the most abstract speculations of puie 
mathematles, and we come down to the most concrete of all phe- 
nomena — the most every-day of all experiences. 1 think I have 
heard m this section a discussion on spaces of five dimensions, 
and we know that one of our committees, a committee which is of 
long-standmg, and which ha.s done much useful work, reports 
to us annual^ on the Rainfall of the British Isles. Thus our wide 
range covers the mathematics of number and quantity in their most 
abstract forms, the mathematics of space, of time, of matter, of 
motion, and of force, the many sciences which we comprehend 
under the name of astronomy, the theories of sound, of light, 
heat, electricity , and besides the whole physics of our earth, tc.-!, 
and atmosphere, the theory of earthquakes, the theory of tides, 
the theory of all the movements of the air, from the lightest rip- 
ple that affects the barometer up to a cyclone. As I have already 
said, it is impossible that communications on all these subjc.ts 
should be interesting, or indeed inteUigible, to all our members , 
and, notwithstanding the pains taken by the committee and by the 
secretaries to classify the communications offered to us, and to place 
upon the same days those of which the subjects are ct^nate to 
one another, we cannot doubt that the disparateness olthe ma- 
terial which comes before ns in this section is a source of serious 
inconvemence to many members of the Association. Occa- 
sionally, too, the pressure upon our tihie is very great, and we are 
obliged to hurry over the discussions on communications of great 
importance, the number of papers submitted to us being, of 
course, in a direct proportion to the number of the subjects in- 
cluded in our programme. It bos again and again been proposed 
to remedy these admitted evils by dividing the section, or at 
I«st by resolving it into one or more sutwecUons But I con- 
fess that I am one of those who have never regretted that this 
proposal has not commended itself to the Association, or indeed 
to the section itself. I have always felt that by so sub-dividing 
ourselves we diontd run the risk of losing one or two great ad- 
vutagin which we at present possess 5 and 'I will briefly state 
WMt, in my judgsaenli these advantages me. , 

I do not wiA to undervalue the use to a 

Uneidng to and tak^ part in discussions on lubjecU which he 
e direction in which hu own mind has been working, 
c, Mvcrtheleti, that most men who have attended ' 
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scientific pursuits, are an indispensable condition of successful 
ork j and in the second place, that while they may have heard but 
little relating to their own immediate line of inquiry which they 
might not as easily have found m Journals or Transactions else- 
where, they have learned much which might otherwise have 
never come to their knowledge of what is going on mtither di- 
rections of scientific inquiry, and that they have earned away 
many new conceptions, many fruitful germs of thought, caught 
erhaps from a discussion turning upon questions apparently very 
emote from their own pursuits An object just perceptible on 
dutant horizon is sometimes better desened by a careless side- 
(ard glance than by straining the sight directly at it ; and so 
c.ipncious a gift is the inventive faculty of the human mind that 
the clue to the mystery hid beneath some complicated system of 
facts will sometimes elude the most patient and systematically 
conducted search, and yet will [reveal itself all of a sudden upon 
some casual suggestion arising in connection with an apparently 
remote subject 1 believe that the mixed character and wide 
range of our discussions has been most favourable to such happy 
.accidents. But even apart from Ihcec, if the fusion la this sec- 
tion of so many various branches of human knowledge tends m 
some degree to keep before our minds the essential oneness of 
science, it does us a good service There can be no question 
that the increasing speciahsation of the sciences, which appears 
to be mcvitable at the present time, does nevertheless constitute 
one great source of danger for the future progress of human 
knowledge. This specialisation is inevitable, because the further 
the boundaries of knowledge are extended m any direction, the 
more laborious and time-absorbing a process docs it become to 
travel to the frontier , and thus the mmd has neither tune nor 
enerCT to spare for the purpose of acquainting itself with regions 
that he far away from the track over which it is forced to travel 
And yet the disadvantages of excessive speciaflsatioii are no less 
evident, because m natural philosophy, as indeed m all things 
on which the mind of man cm be employed, a certain wideness 
of view is essenlml to the achievement of any great result, or to 
the discovery of anything really new. The twofold caution so 
often given by Lord Bacon against over-generalisation on the 
one luml and against over-specialisation on the other, is still as 
deserving as ever of the attention of mankind. But in 
our time, when vague gcncraJilies and emnty metaphysics 
have lieeii beaten once, and we may hope for ever, 
out of the domain of exact science, there can be but 
little doubt on which side the danger of the natural philoso- 
jiher at present lies. And perhaps in our section, as at present 
constituted, there is a freer and fresher air — we are, pertops, a 
less inadequate representation of “ that greater and common 
world ” of which Lord Bacon speaks, than il we were subdivided 
into as many parts ns we include— I will not say sciences — but 
groups of sciences. Perhaps there is something in the very 
diversity and multiplicity of the subjects which come before us 
which may serve to remmd us of the complexity of the problems 
of science, of the diversity and multiplicity of nature 
On the other hand it is not, as it seems to me, difficult to 
assign the nature of the unity which underlies the diversity of 
our subjects, and which justifies, to a very great extent, the juxta- 
position of them 111 our section. That unity consists not so 
much in the nature of the subjects themselves, as m the nature 
of the methods by which they are treated A mathematician, at 
least — and it is as a mathematician I have the privilege of address- 
ing you— may be excused for contending that the bond of union 
among the physical sciences is the matliematical spirit and the 
mathematical method which pervades them As has been said 
with profound truth by one of my predecessors in this chair, our 
knowledge of nature, as it advances, contmuously resolves differ- 
ences of quality into differences of quantity. All exact reasoning 
—indeed all reasoning— about quantity is matliemalicai reas^- 
ing ; and thus as our knowledge increases, that portion of it 
which becomes mathematical mcreases at a still more rapid__ra * 


Of all ttegreit ViibjecU which belong to the province of this 
se^n, Uike that which at first sight is the least within the 
ilonuia tpt iMitbematics-*! mean meteorology* Yet tne part 
which mathematics bears in meteorology mcre^es every yw, 
and •ettna destined to increase. Tv'ot only is the theory of the 
simplest iMtruments of meteorology essentiaUy n^h^tici^ 
but the discussion of the observations-upon which, ft 
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not only Mongs wholly to mathematics, bat which taxes to the 
utmost the resoorces of the mathematics which we now possest. 
So intimate it the union between mathematics and phynct that 
probably by far the larger part of the accessions to our mathe- 
matical knowledge have been obtained by the efforts of mathte 
matlcians to solve the problems set to them by experiment, and to 
ereate “ for each snccessi ve class of phenomena, a new calculus or a 
^wgeopietry, as the case might be, which might prove not wholly 
inadequate to the subtlety of nature ” Sometimes, indeed, the 
mathematician has been before the physicist, and it has happened 
that when some great and new question has occurred to the 
Oxperimentalist or the observer, he has found m the armoury of ^ 
the mathematician the weapons which he has needed ready made I 
to his hand But, much oftener, the questions proposed by the 
physicist have transcended the utmost powers of the mathematics 
of the time, and a fresh mathematical creation has been needed to 
supply the logical instrument requisite to interpret thenewenigraa. 
Perhaps I may be allowed to mention an example of eadi of 
these two ways m which mathematical and physical discovery 
have acted and re-acted on each other I purposely choose 
examples which are uell known and belong, the one to the 
oldest, the other to the latest times of scientific history 
The early Greek geometers, considerably before the time of 
Euclid, aptilicd themselves to the study of the various curve 
lines, m which a conical figure may be cut by a plane — curve 
lines to which they gave the name, never since forgotten, 
of conic sections. It is difficutt to imagine that any pro- 
blem ever had more completely the character of a “ problem 
of mere curiosity,” than this problem of the conic sections must 
have had in those earlier times Not a single natural pheno- 
menon which m the state of science at that time could have been 
intelligently observed was likely to require for its explanation a 
knowiMge of the nature of these curves. Still less can any 
application to the arts have seemed possibk ; a nation which did 
not even use the arch were not likely to use the ellipse in any 
work of construction. The difficulties of the inquiry, the 
pleasure of grappling with the unknown, the love of abstract 
truth, can alone have furnished the charm which attracted some 
of the most powerful minds in antiquity to this research If 
Euclid and ApoUomus had been told by any of their contem- 
poraries that they were giving a wholly wrong direction to their 
energies, and that instead of dealing with the problems pre- 
sented to them by nature were applying their minds to in- 
quiries which not only were of no use, but which never could 
come to be of any use, I do not know what answer they could 
have given which might not now be given with equal, or even 
with greater justice, to the similar reproaches which it is 
not uncommon to siddress to those mathematicians of our 
own day who study quantics of »-iadetermmates, curves of 
the nth order, and (it may be) spaces of rr-dimemuons. And 
not only so, but for prttty nearly two thousand years, the expe- 
rience of mankind would have justified the objection for there 
is no record that during that long period which intervened 
between the first invention of the conic sections and the time of 
Galileo and Kepler, the knowledge of these curves possessed by 
geometers was of the slightest use to natural science. And yet, 
when the fulness of time was come, these seeds of knowledge, 
that had waited so long, bore splendid fruit in the discovenes 
of Kepler. If we may use the great names of Kepler and 
Newton to signify stages in the progress of human discovery, It 
is not too much to say that without the treatises of the Greek 
geometers on the conic sections there could have been no Kepler, 
without Kepler no Newton, and without Newton no science in 
our modem sense of the term, or at least no such conception of 
nature as now lies at the basis of all our science, of nature as 
subj'ect in its smallest as well as m its greatest phenomenal 
to exact quantitative relations, and to definite numeral laws. 

This is an old story; but it has always seemed to me to 
convey a lesson, occasi^ly needed even in our own tune, 
against a species of sdentific utilitarianism which urges the 
scientific man to devote himself to the less abstract parts of 
science, as being more likely to bear Immediate fruit m the 
augmentation of our knowledge of the world without. I admit, 
however, that the ultimate good fortune of the Greek geo- 
meters can hardly be expected by all the abstract speculatuna 
which, m the form of mathematical memoirs, crowd the Tran- 
sactions of the learned loaeties ; and I would venture to add 
that, on the part of the ntathematician there » room for the exer- 
cise of good sense, and, I would almost say, of a kind ^ tact, 
w the|«l^ction Of those brandiet Of mathematical inquiry whl$ 


are likely to be conducive to Hie advancement of hto own or any 
Other science. 

I pass to my second example, of which 1 may treat very briefly. 
In tne course of the present year a treatise on electricity has 
been published by Prof Maxwell, giving a complete account of 
^e mathematical theory of that science, as we owe it to the 
labours of a long series of distmguished men, beginning with 
Coulomb and 'ending with contemporaries of our own, in- 
cluding Prof. Maxwell himself. No mathematician can tnm 
over the pages of these volumes without very speedily con- 
vincing himself that they contam the first outlines (and 
something more than the first outlines) of a theory which 
has already added largely to the methods and resources of pure 
mathematics, and which may one day render to that abstract 
science services no less than those which it owes to astronomy. 
For electricity non-, like astronomy of old, has placed before 
the mathematician an entirely new set of questions, requiting the 
creation of entirely new methods for their solution, while the greiU 
practical importance of telegraphy has enabled the methods of 
electrical measurement to be rapidly perfected to an extent which 
renders their accurncycomparabletothatof astronomical observa- 
tions, and thus makes it possible to bring the most abstract deduc- 
tions of theory at every moment to the test of fact. It must be con- 
sidered fortunate for tne mathematicians that such a vast field of 
research m the application of raathemabes to physical inquiries 
should be thrown open to them, at the very time when the scien- 
tific interest in the old mathematical astronomy bat for the 
moment flagged, and when the very name of physical astronomy, 
so long appropriated to the mathematical development of the 
theoiy of gravitation, appears likely to be handed over to that 
wonderful senes of discovenes which have already taught us so 
much concerning the physical constitution of the heavenly bodies 
themselves. 

Having now stated, from the pomt of view of a mathematician, 
the reasons which appear to me |to justify the existence of so 
composite an institution as Section A, and the advantages which 
that very compositeness sometimes bnngs to those who attend 
Us meetings, 1 wish to refer very briefly to certain definite ser- 
vices which this section has rendered and may yet render to 
Science The improvement and extension of scientific educa- 
tion is to many of us one of the most urgent questions of the 
day ; and the British Association has already exerted itself more 
than once to press the quesUon on the public attention. Perhaps 
the time has arrived when some further efforts of the same kind 
may be desirable Without a nghtly organised scientific edu- 
cation we cannot hope to mamtam our supply of scientific men j 
since the increasing complexity and difficulty of science renders 
It more and more difficult for untaught men, by mere power of 
genius, to force their way to the front. Every improvement, 
therefore, which tends to render scienbfic knowledge moresmees- 
sible to the learner, is a real step towards the advancement of 
science, because it tends to mcrease the number of well quali- 
fied workers m science. 

_ For some years past this section has appointed a committee to 
aid in the improvement of geometrical teaching in country. 
The report of this committee will be laid before the section in 
due course , and without anticipating any discussion that may 
arise on that report, 1 think 1 may say that it will show that we 
have advanced at least one step in the direction of an important 
and long-needed reform. The action of this section led to the 
foimabon of an Associabon for the improvement of geometrical 
teaching, and the members of that Association have now com- 
pleted_ the first part of then work They seem to me, and to 
other judges much mote competent than mjnelf, to have been 
guided by a sound judgment m the execution of thdr diflicult 
task, and to have held, not unsuccessfully, a middle course be- 
tween the views of the conservatives who would uphold the 
absolute monarchy of Euclid, or, mote properly, of Endid as 
edited by Simeon, and the radicals who would dewooe him alto- 
gether, One ^ing at least they have not forgotten, that geomc- 
tiy is nothing if it be not rigorous, and that the whole educa- 
tional value of the study is lost, if stnetness of demonstration be 
trifled with. The methods of Eudid are, by almost umvenal 
consent, unexceptionable m point of rhpwr. Of this perfect 
rigorousness his doctrine of parallels, and his doctrine of propor- 
tion, are perhaps the most striking examples. That EwaW's 
treatment of the doctrine of parall^ is an example of perfect 
rigorouanets, is an assertion whidi aounda almoK pluredoitioalt 
but which 1, nevertheless, believe to be true. Endid ^ b*Md 
his theoiy on an axiom (in the Greek text it is OM Ot 
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latet, but the difference for onr purpose is imnisterisl) which, it 
mftV be nfeljr said, no unprejudiced mind hu ever eecepted as 
ieu>evideut And this unaxiomatic axiom Euclid has chosen to 
state, without wrapping tt up or disguising it,— not, for example, 
in the plausible form m which it has been stated by Playfair, 
but m Its crudest shape, as if to warn his reader that a great 
assumption was being made This perfect honesty of logic, this 
refusal to varnish over a weak point, has had its reward ; for it 
is one of the triumphs of modem geometry to have shown that 
the eleventh axiom is so far from being an axiom, in the sense 
which we usually attach to the word, that we cannot at this 
moment be sure whether it is absolutely and rigorously true, or 
whether it is only a very close approximation to the truth. Two 
of those whose labours have thrown much light on this difficult 
theory are at present at this meeting— Prof Cayley, and a distin- 
guished German mathematician, Dr Felix Klein , and 1 am sure of 
their adherence when I say that the sagacity and insight of the 
old geometer are only put m a clearer light, by the success which 
has attended the attempt to construct a system of geometry, con- 
sistent with Itself, and not contradicted by experience, upon the 
assumption of the falsehood of Euclid’s eleventh axiom 

Again, the doctrme of proportion, as laid down in the fifth 
book of Euclid, is, probably, still unsurpassed as a masterpiece 
of exact reasoning ; although the cumhrousiiesa of the forms of 
expression which were adopted in the old geometry has led to 
the total exclusion of this part of the elements from the ordi- 
nary course of geometrical education. A roalous defender of 
Euclid might aiTd with truth that the gap thus created in tf 
elementary teaching of mathematics has never l>ceii adequatel 
supplied. 

But after all has been said that can be said m praise of Euclii . 
the fact remains that the form In which the work is composed 
tenders it unsuitable for the earlier stages of education. Euclid 
wrote for men ; whereas his work has been used fur children, 
and It is surely no disparagement to the great geometer to sup- 
pose that after more than 2,000 years the experience of generations 
of teachers can suggest changes which may make his !• Icments, 

1 will not say more perfect as a piece of geometiy, but more 
e.i 8 y for very young minds to follow The dillicuity of a b< ok 
or subject is indeed not in itself a fatal objection to iis use in 
education, for to learn how to overcome difliculties is one grt.it 
part of education • Geometry is hard, just as Greek is hard, and 
one reason why Geometry and Greek are such excellent educa- 
tional subjects IS precisely tliat they are hard But m a world 
in which there is so much to learn, we miust learn everything m 
the easiest way m which it can he learnt , and after we haic 
smoothed the way to the utmost of out power, there is sure to b< 
enough of difhculty left. I regard the question of some reform 
in the teaching of elementary geometry as so completely settled 
by a great concurrence of opinion on the part of the most compe- 
tent judges, that I should hardly have thought it necessary to 
direct the attention of the section to it, if u were not for the 
following reasons — 

First, that the old system of geometrical instruction still re- 
mains (with but few exceptions) par.nmount m our schools, 
colleges, and universities, and must remain so until a very great 
consensus of opinion is obtained in favour of some one deliniic 
text-book. It appears to me, therefore, that the duly will 
eventually devolve upon this section of the Bntish Association, 
of reporting on the attempts that have been made to tramc an 
improved system of geometrical education , and if it should be 
found that these attempts have been at last successful, 1 ihink 
that the Bntish Association should lend the whole weight of us 
authority to the proposed change. I am far from suggesting ihat 
•ny sucJi decision should be made Immediately. The work 
undertaken by the Association for ^e improvement of geometrical 
teaching is still far from complete '; and even when it is complete 
it must be left to hold its own agamst the criticism of all comers 
before it can acquire such an amount of public confidence as 
would justify us in recommending its adoption by the great 
teeing and examining bodies of the country. 

Secondly, 1 have thought it right to remind the section of the 
part It has taken with reference to the reform of geometrical 
«^ng, because it appears to me that a task, at once of less 
dimcttlty and of more immediate importance, hnlghf now 
undettMen by it with great advantage. There is at the present 
momeat a very general agreement that a oertain amount of 
naftiral science oug^t to be introduced into school educauon , 
™ m«jr of the country have already made most laud- 
^eOartilpthU^dinetfoii. As&r as I ^ Judgs^ there is 


further a general sgreement that a good school course of natural 
science ought to include some part or parts of physics, of chemis- 
try, and of biology ; but I think it will be found that while the 
courses of chemistry given at our best schools are in the mam iden- 
tical, there is great diversity of opinion as to the jiatts of physics 
atid of biology which should be selected as suitable for a school 
education, and a still greater diversity of opinion as to the metliods 
whichshould be pursued m teaching them Under these circum- 
stanoes it is not surprising to find that the masters of those schools 
into which natural science has hardly yet found its way (and some 
of the largest and most import.int schools in the country are m 
this class), are doubtful as to the course which they should take , 
and from not knowing precisely what they should do, have not 
.as yet made up their minds to do anything of importance. There 
can be no doubt that the masters of such schools would be gkid 
on these points to be guided by the opinion of scientific men , 
and I cannot help thinking that this opinion would be more 
unanimous than is commonly supposed, and further, that no 
public body would be so likely to elicit an expression of it, ns a 
I ommittee appointed liy the Bntish Association I believe 
that if such an expression of the opinion of scientific men were 
once obtained, it would not only tend to give a right direction 
to the study of natural science in schools, but might also have 
the cdect of inducing the public generally to take a higher and 
more truthful view of the objecis w Inch it is sought to at'am by 
introducing natural science as an essential dement into all courses 
of cilucation All knowledge of n.-itnral science that w imparted 
to a boy, IS, or may be, useful to him m the business of Ins after 
life , but the claim of natural science to a jilace m education 
cannot be rested upon its jiractical usefulness only. The great 
object of education is to expand and to tram the mcnt.il faculties, 
iml It IS because we believe ihat the study of natural science 
IS eminently fitted to further these two objects, that we urge its 
mtiodiiction into school studies. Science expands the muids of 
the young, because it puts before them great and ennobling 
objects of contemplation , many of Us truths are such as a child 
cm understand, and yet such that, while m a measure he under- 
stands them, he is made to feel something of the greatness, some- 
tlimg of the sublime regularity, and of the unpenetrable mystery, 
ol the world in which he is placed. But science also trains the 
growing faculties, for science proposes to itself truth as its only 
object, and it presents the most varied, and at the s.ame time the 
most splendid examjiles, of the different mental processes which 
lead to the attainment of truth, and which make up what we call 
reasoning In science, error is always possible, often close at 
hand ; and the constant necessity for being on our guard against 
It IS one impoitant p.art of the education which science supplies. 
But m science, soohistry 13 impossible , science knows no love ot 
jiaradox , science nas no skill to make theworse appe-ar the better 
reason , science visits w ilh a not long deferred exposure all our 
fondness for preconceived opinions, all our parti, ibty for views 
that we have ourselves maintained, and thus teaches the two 
bc-t leasons that can well be taught — on the one hand the love 
of truth, and on the other, sobriety and watchfulness m the use 
of the understanding 

In accordance witti these views I am disposed to insist very 
stumgly on the importance of assigning to physics, that » to lay 
to those subjects which we discuss in this section, a very 
pinminent place in education. From the great sciences of 
observation, such as botany, 01 zoology, or geology, the young 
suident Isarns to observe, or more simply, to use his eyes , lie 
gets that education of the senses which la after all so impor- 
t.int, and which a purely grammatical and literary etlucalion so 
wholly fails to give. From chemistry he learns, above all other 
things, the art of experimenting, and of experimenting foi him- 
self. But from physics, better as it seems to me than from any other 
part of science, he may learn to reason with conseciitiveness and 
preciiion, from the data supplied by the immediate observation 
of natural phenomena I hope we shall see the time when «a« 

successive portion of mathematical knowledge acquired by the 
pupil win be made immediately available lor his inslniction m 
physioa j and when everything that he learns m the physical labora- 
tory yiU be made the subject of mnt!itm.aiical reasoning and cal- 
caladon. In some few schools I lielieve that this is alrrady the 
caxe, and I thmk we may hope well for the future, both of 
matlwBtadcs and physiu. m this country, when 
cumeaunivpsal In one r 


■ IS favourable for such 



45* 


ir^TURE 


\ S ^ t . 25, 1873 


disposkl of foimer generations of pupils, and which are probablT 
as completely satisfactory as the present state of science, wifi 
admit. It IS pleasant to record that these text-books 
are the work of distinguished men who have ^*lf^ 
taken a prominent part in the pioceedmgs of this^'^il^ 
tion. We have Deschanel’s Physics, edited, or rather; re* 
wntten, by Prof Everett, a book remarkable alike for the 
clearness of its explanations and for the beauty of the engravings 
with which It IS illustrated j and passing to works intended for 
students somewhat further advanced, wc have the treatises of Prof. 
Balfour Stewart on Heat, of Prof Clerk Maxwell on tlie Theory 
of Heat, of Prof I'lcemmg Jenkm on Electricity, and we expect 
a Similar treatise on Li^t from another of our most distin- 
guished members 

These works breathe the very spirit ot the method which 
should guide both research and education in physics They 
express the most profound and far reaching generalisations of 
science in the simplest language, and yet with the utmost 
precision With the most sparing use of mathematical 
technicalities, they are a perfect storehouse of mathema- 
tical ideas and mathematical reasonings An old French geometer 
used to say that a mathematical theory was never to be considered 
complete till you had made it so clear that you could explain it 
to the first man you met in the street. This is of course a bril- 
liant exaggeration, but it is no exaggeration to say that the 
eminent writers to whom I have referred have given something 
of this clearness and completeness to such abstiart mathematical 
theories as those of the electrical potential, the action of capil- 
lary forces, and the definition of absolute temperature. A great 
object will have been attained when an education m physical 
science on the basis laid down in these treatises has become 
generally accepted in our schools 

I do not wish to close this address without adverting, though 
only for one moment, to a (juestion winch occupies the minds 
of many of the fiiends of science at the present time, the question 
what should be the functions of the .State m supporting, or m orm- 
iiising, scientific mquiry I do nut mean to touch on any of tite 
i iIBculties which attend this question, or to express any opinion as 
lo lhe controversies to which it has given rise But I do not 
think It can be out of place for the Picsldent of tins section to 
coll your attention to the mequality with which, as between 
different branches of science, the aid of Government is afforded. 
National observatories for astronomical purposes are mamtamed 
by this, as by every civilised country. I.arge sums of money are 
} early expended, and most rightly expended, by the Govern- 
ment for the maintenance of museums, and collections of 
mineralogy, botany, and zoology , at a very recent period an 
extensive chemical laboratory svith abundant appliances fur re- 
tcarch as well as for instruction has been opened at South Ken- 
singlon But for the physical sciences— such sciences as those 
of heat, light, and electneity — nothing has been done , and 1 
confess 1 do not think that any new principle would be intro- 
duced, or any great burden incurred, capable of causing alarm 
to the most sensitive Chancellor of the ^chequer, if it should 
be determined to establish, at the national cost, institutions for 
the prosecution of these bmnehes of knowledge, so vitally im- 
jiortant to the progress of sticiicc as a whole Perhaps also, 
u^n this general ground of fnumess, even the pure mathemoti- 
cums might prefer a modest claim to be assisted m the calculation 
and firinting of a certam number of Tables, of which even the 
physical applications of their science are bcginnmg to feel the 
prMing need. 

One word further on this subject of State assistance to Science^ 
and 1 have done. It is no doubt true that for a great, perhapa 
an increasing, number of purposes, Science requures the assistance 
of the States but is it not nearer to truth to say that the State 
requires the assistance of Science ? It is my conviction that if the 
true relationa between Science and the State are not recognised, it 
IS the State, rather than Science, that will be the great loser. 
Without Science the State may build a ship that cannot swim, and 
may waste a million or two on experiments, the futile result of 
which Science could have foreseen. But without the State, Science 
hasdonevery well mthepast, and may do very well m timetoconie. 
I am not sure that we should know more of pure mathemiuics, 
or of heat, of light, ordectricity tlian we do at this moment if 
we had bad the best help of the State all the time. There WCi 
however, certain things which the State might do and ought to 
do for Science. It, or corporationa created by it, ought to 
und^talK raspomibUity carryu^ on those great tystems 
of observatioa wlucli, havi^ « Mcuar dutneter, cannot be oam> 


pleted within the life-time of a single generation, and cannot 
therefore be safely left to mdividual energy. One other thing the 
State ought to do for Science. It ought to pay scientific men 
properly for the services which they render directly to the State, 
instead of relying, as at present, on their love for llieir work as a 
means of obtaining, their services on lower terms. If anyone 
doubts the justice of this remark, I would ask him to compare 
the salaries of the officers m the British Museum with those 
which are paid m other departments of the Civil Service. 

But what the State cannot do for Science is to create the scien- 
tific spirit, or to control it. The spirit of scientific discovery is 
essentially voluntary , voluntary, and even mutinous, it will re- 
main It will refuse to be bound with red tape, or ridden by 
officials, whether well-meaning or perverse. You cannot have 
an Established Church in Science, and, if you had, I am afraid 
there are many scientific men who would turn scientific noncon- 
formists 

I venture upon tliese remarks because I cannot help feeling 
that the great desire which is now manifesting ttself on the part 
of some scientific men to obtain for Science the powerful aid of 
the State may perhaps lead some of us to forget that it is self- 
reliance and self-help which have made Science what it is, and 
that these are quabties the place of which no Government help 
can ever supply 


Rifort of the Committee afpomUd to (onuder the possthtluy OJ 
wiproz'tug the mtthoih of instruction m Llemtntary Ceometiy. 

Until recently the mslruclion in elementary geometry given 
in tins country was exclusively based upon Simson’s modification 
of the text of Euclid Of late years, however, attempts have 
been made to introduce other text-books agreeing with the 
ancient Llemints m general plan, but differing from it in some 
important details of taalmcnl And in paiticular, the Associa- 
tion for the Improvement of Geometrical Teaching, liavmg con- 
sidered the whole question with great labour and deliberation, 
IS engaged m the construction of a Syllabus, part of which is 
alrcaily complcloil I'lic Committee had thus to consider, yfrrf, 
the question of the plurality of text books , secondly, ceil.un 
geneial principles on which deviation from the ancient standard 
has been rcconimeiided , and, thndly, the .Syllabus of the 
Geometrical A-socialiou 

1 On th, riutahty of Text-Books 

It has already been found that the practical difficidty of ex- 
amination stands m the way of allowing to tlic geometrical 
teacher complete freetiom m the methods of demonstration, and 
m the order of the propositions The difficulty of demonstrating 
a proposition depends upon the number of assumptions which it 
is allow able to start from , and this depends upon the ordei in 
which the subject has been presented When different text-books 
have Iwen used, it thus becomes virtually impossible to set the 
same paper to all the candidates And m this country at present 
leaching ig guided so largely by the requirements of examinations, 
that this ciicumstancc opposes a serums barrier to individual 
attempts at improvement On the other hand, the Committee think 
that no single text-book which has yet been produced is fit to 
succeed Euclid m the position of authority ; anti it docs not seem 
probable that a good book could be written by the jomt action 
of selected individuals It therefore seems advisable that the 
requisite uniformity, and no more, should be obtained by the 
publication of nn authorised byllubus, indicating the order of 
the propositions, and ni some cases the general character of the 
demonstrations, but leaving the choice of the text-book perfectly 
free to the leaclier Ami the Committee believe th-at the 
authorisation of such u Syllabus might properly come from the 
British Association, 

2 On some PrtHctphs of Improvement. 

The Committee recommend that the teaching of Practical 
Geometry should precede that of Theoretical Geometry, in order 
that the mind of the learner may first be familiarised with the 
facts of the science, and afterwards led to see their connection. 
With this end the instruction in piactical geometry should be 
directed ns much to the verification of Uieorems as to the 
solution of problems, 

It has been proposed to introduce what are called redundant 
axioms , that is to say, assumptions whose truth is apparently 
obvious, but which are not mdependenl of one another- Sudi, 
for example, as the two assumpuons that two straig^Unes 
cannot enclose a space, and that a stndgfat line is the ffiorfost 
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distance between any two of its points. It appears to the Com- 
mittee Aat it IS not advisable to introduce redundant axioms , 
but that ail the assumptions made should be necessary for de- 
monstration of the propositions, and independent of one 
another. 

It appears that the Principle of Superposition might advan- 
tageously be employed with greater frequency in the demonstra- 
tions, and that an explicit recognition of it as an axiom of fun- 
damental assumption should be made at the commencement. 

The Committee think a)so that it would lie advisable to intro- 
duce explicitly certain definitions and principles of general logic, 
in order that the processes of simple conversion may not be con- 
founded with geometrical methods 

3. The Syllabus of the Geometrtcal Asseeiatton, 

The Association for the Improvement of Geometrical Teaching 
has issued (privately) a Syllabus covering the ground of the first 
four hooks of Euclid. The Committee ate of opinion that the 
Syllabus is decidedly good, so far as it goes but they do not 
wish to make a detailed report upon it in ils present incomplete 
state. When it is finished, however, they will be prepared to 
report fully upon the merit of its seveial parts, to make such 
‘ is for revision as may appear necessary, and to discuss 


SECTION B— Chxmistry 


,, metal be thrown down from solution by means of 

Mother metal, it does not always present itself of the same 
colour as it exhibits when m mass , in fact, most metals that 
are capable of being precipitated by substitution may be obtained 
ia a block condition The allied metals, platinum, palladium, and 
iridium, are generally if not always black when thus precipitated, 
Md bismuth and antimony form black fringes and litUe else 
Similar frmm arc also formed by gold, but it also yields green, 
yellow, or lilac metal according to circumstances. Copper, 
when first precipitated on zinc, whether from a weak or a strong 
solution, is blaclc , but in the latter case it becomes chocolate- 
coloured as It advances, or red if the action be more rapid 
Lead, in like manner, is always deposited black m the first in- 
stance, though the growing crystals soon become of the well- 
known dull grey. Silver and thallium appear as little bushes 
of black metal on the decomposing plate, if the solution be very 
weak ! otherwise they grow of their proper colour. Zinc and 
cadmium give a black coating, quickly passing into grey when 
their weak solutions are decomposed by magnesium. The gene- 
ral result may be stated thus • If a piece of metal be immersed m 
the solution of another metal which it can displace, the latter 
metal immediately makes its appearance at myriads of points m 
a condition that does not reflect lieht ; but as the most favour- 
ably arcnmstanced crystals grow, they acquire the optical pro- 
perties of the massive metal, the period at which the change 
takes place depending partly on the nature of the metal and 
partly on the rrmidity of its growth. In the production of the 
black deposit of the copper-zinc couple lately employed by the 
author and Mr. Tribe to break up various compound bodies, 
there are seveial stages that may be noticed. At first an out- 
gi^h of copper forms on the zinc j then, vrhile this acUon is 
still proceeding, the couple itsdf acts upon the water or the sul- 
fate of zinc m solution, the metaUic zinc being oxidised, and 
hydrogen gas or black zinc being formed agamst the copper 
fawches. This deposit of zinc vras oneinally observed by l)r 
HruseU. The arrangement of the particles between the two 
metals in connection Is supposed to be somewhat thus : — 

Cu| Za SO4 1 ZnSO. I H.O | H.O | Zn 
trhltib, by the conjoint power and chemical force, becomes — 

Cu 1 Zn 1 Zn SO* | H, SO* | H,0 1 Zn 


IfH 


is still Mpper sulphate in the solntii^nhis deposited 

swper, but if it remains 


s^C may In its turn become coated with copper, but if it remains 
«mied to water it is son to become oxidised. The black dc- 
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been deposited gives • bras» 
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and thus the formation of a streak on pressun. if, however, the 
oxide be removed by acetic acid, the clean ramifications of metal, 
whether black or otherwise, conglomerate of their own accord 
il|. a remarkable way, and little pressure u required to obtain a 
ywbwish raetalbc streak ; while if hydrochloric acid be used, - 
the zinc hself also dissolves with effervescence, and the con- 
glomerating pieces of metal, when rubbed, give a coppery 

The Secretary read a paper communicated by Mr. Tribe, On 
an Improved Specific Gravity Bottle The apparatus was origi- 
nally designed for taking the specific gravity of inflatnmaMe 
liquids, but, as the President explained, it might be used for any 
other class of liquids 

Mr. W H. Pike read a*paper on Several Ilomologuts of Oxa- 
litm Acid. 

The anhydrides of dibasic acids combine with urea and snlpho- 
urea to form bodies which have the general formula. 

< CO-Nn-CO-NIl2 

. The acids in this series which 

COOH 

have been obtained are— 

CHj— CO— Nil— CONH2 
Succtno-carbamuiic acid, I 

CH2-COOH. 

CHj-CO-NH-CSNHj 
S accino-sulpho-carbamlnic acid, | 

CHj-COOH. 

/CO NH.CS.NH, 
Citrecon sulpho-carbammic acid, CsII.^ 

\COOII. 

Di. Wright read a paper on Neij Derivativis of Codeine and 
Motphtne. 

It was a risumi of the results obtained in the previous year in 
coiilmuallon of those brought before the Association on former 
occasions. Morphine gave rise by treatment with sulphuric acid 
to polymendcs precisely analogous to those obtained from codeine 
under similar conditions Trimorohme and tetramorphme had 
been isolated, but di-moiphmc had not yet been formed. Deri- 
vatives fiom these bodies by the action of hydrochloric acid h^ 
been obtained and extended By the action of bydrocUonc acid 
on morphine a chlorinated product had been formed. By 
further treatment this formed apomorphine, a new body. UndM 
the same cireumstances Codeine gave rise to a chlorinated base 
homologous with that from morphine. But further action gave 
rise not to the apomorphine, but to a somewhat similar body 
conbaming more of the elements of water The action of zinc 
chlorides on morphine had also been examined , the pro- 
ducts were apomorphine and an isomeric base of the tetra series, 
intermediate substances being formed. The physiological pro- 
perties of most of these new derivatives had been stated, and 
some connection made out m certain cases between the composi- 
tion and the physiological action. 

Friday, September 19 

The report of the Committee for superintending the Monthly 
Reports of the Progress of Chemistry was read. The report hore 
testimony to the great good which the publication of the abstracts 
of chemical papers by the Chemical Society had already effected, 
and in the discussion which enwied it war stated that amongst 
the purposes to which the Association applied its funds, there 
was none which had proved more useful than this grant. 

The report of the Committee on Siemens's Pyrometer was read 
by Prof. G. C. Foster, F.R.S 

The expenment of which the results were communicated to 
the Chemical Section of the Association m the Report pre- 
sented last year, having shown that the exposure of the Iwo- 
meUr to a red neat caused an alteration of the Zero point of the 
mstiument, which was attributed Ijy Prof. Williamson, m co^- 
quence of experiments on the behaviour of platinum heated m 
a /Hivtvifvf in «n atmosphere of carbonic oxide» to the 

ition of the platinum of the pyrometcr-coil due to 
a of Iho silica of the porcelain core on which the 
jd,and of the reducing atmosphere existing inside 
‘ tube Mr. -Siemens suppbed the Committee 
Dis, in which. In order to guard agamst th* 
ovc mentioned, the platinum coil was hieiM. 
placed inside the outer iron tube. T1ie«X« 
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perimenti of the Committee during the past year have been 
airected to testing the effiiacy of this modification of the instru- 
ment. Owing to circumstances, these experiments have not been 
as numerous or complete as tliey were intended to be, but, ^ 
far as the-y go, they indicate that the addition of the platinum 
tube docs not result in any peiccptible improvement, since the 
two pyrotreteis supplied to the Committee were found to be 
as much changed, after being heated to a good red heat, as the 
mstriime'iit expel imented upon last year 

Independent testimony, however, of considerable weight as to 
the value of Siemens’s jiyrometer, as an instiument for industrial 
use, has been home by Prof Adolf Weiiihold, of Chemnitz 
liKhcum Gmoerbuliuh zuCAemm/s, 1873), 
who after a eaicftil, ciituil, and txpttmicnlal review of various 
proee‘sses of pyromotry, anites at the conclusion lli.at this is the 
only ready-made pyrometer which can he recommended for use 
(“Von den foitig ru he/iehendcn Pyromtiein ist nitr das 
Siemcns’schc liiauehliai und cmpfehletiswtrth," /ii< nt p 42) _ 
The Commillie, thertfoie, consider that the further cx.amma- 
lion of Siemens’s Pyrometer is a matter of sufficient import- 
ance to justify them m the rcconiniendation that the Committee 
he ic appointed, and that the original grant of 30/ —no part of 
which has jet been expentled — he renewed 


SECTION D —Biology 

of the Commit!, e fei the FoumUition ,'J Station! m 
diffirmt faits of the Globe 

Thf. Committee reports that since the last meeting the 
Zoolopcal Station at Naples has been completed, a photograph 
of which accomiiames this report 

Both the mechanical and scicniific arrangements inside require 
perhaps two more months to be finished, and though the cost 
of the whole has exceeded in no small degree the estimated, 
Dr Uohm hopes nevertheless to balance them by finding new 
meani of income for the establishment lie has succeeded in 
obtaining a subvention of 1,500/ from the German Empire, and 
his scheme of Icttmg woiking-tahles in the laboratones of the 
station has met with general approval '1 wo tables have been 
let to Prussia and to Italy, one to Bavarn, Baden, and the Uni- 
versities of Strashurg ard Cambridge A letter from the 
Dutch Mmister of the Iiittrmr informs Dr Dohm that Hol- 
land accepts the offer of one table for the stipulated annual 
payment of 75/ Applications have also been nude to 
the Imperial Government of Russia, both on the part of 
Dr Dohm and by different Russian scientific authornies A 
correspondence has taVen place between Dr Dohm and Pro- 
fessors Lovm and Steenstnip about a possible participation of 
the Scandinavian kingdoms, but has as yet Ictl to no definite re- 
sult The case wiili respect to Switzerland and .Saxony has been 
similar, but hopes are entertained that these countries may join 
the others in their endeavour to support the Zoological .Station, 
and afford every facility to their naturalists of profiling by this 
new and powerlul instrument of investigation. 

Dr Dohm thinks it desirable to explain once more the leading 
ideas that have induced him to request the assistance of all these 
Governments and Universities 

The Zoological Station has sprung up altogether in conse- 
quence of the desire to facilitate investigation m marine zoology, 
and to enable naturalists to pursue their studies in the most effec- 
tive manner and with the greatest possible economy of money 
and energy. All those zoologists that have visited Naples during 
the last year— amongst whom have been Professors Gegenbaur, 
Claus, Oscar .Schmidt, Pagenstacher— consider that this end will 
be fully attained by the org.inlsation and arrangements made or 
intended in the station 'ITicy all agreed that it is ra the 
highest degree dc-sirable that nobody who cares at .all for the 
progress ot zoology should fad to join Dr Dohm’s exertions in 
bringing about a imivenal participation m the expense of keep- 
ing uji the now establishmt nt ; and thus it is due to Prof. Oscar 
Schmidt’s influence that the Imperial Government at Berlin hired 
a table for the University of Strashurg, and to the initiation of 
Prof. Pageosuchertbat the Grand Duchy of Baden has also taken 
one table, whilst Prof. Clans has promised his services to i^uce 
the Austnan Government to take a similar step. 

An is, we believe, unlTersally known, no money-specnlotloo j 
whatever ia contemplated by the founder of the Naples Statki^ I 


in so far os money-speculation means a high interest snd the 
return of the capital invested into the pocket of the founder. 
Nevertheless every honest means will be used to procure os large 
an Income as possible, for more than one reason. There is not 
only the necessity incumbent upon the establishment to repay 
some of the capital to those who have lent money to Dr. Dotim 
in Older that he might complete the building m its actual en- 
larged state, a task for which liis own means would not have 
sufficed, in spite of the German Government’s subvention. There 
is further reserve funds to be provided for the eventuality that the 
income of the aquarium might at any time not cover the outlay for 
the year’s management. And last, not least, it is just the plan to 
have every year a certain sum to spend (or scientific pursuits. 
It, for instance. Prof Dubois- Reymond, as he has expressed to 
Dr. Dohm his wish to do so, should proceed to Naples to carry 
on experiments on the electric torpedo, it needs would require 
not iiicansiderable means to buy the necessary apparatus and phy- 
siological instruments, and to provide the famous physiologut 
every day with fresh mafenals to conduct his investigations on a 
scale large enough to yield a distinct result. Or to enable em- 
bryologists to carry on an investigation on comparative selection- 
embryology, It re-juires means to buy large quantities of female 
^ sharks .anil skates, which are by no means so cheap as a foreigner 
might think And for conducting well and accurately faumstic 
researches, everybody m this section knows what an amount of 
money must Vie spent m dredging expeditions , how much 
trouble, how much time and work is necessary to get at llie ani- 
mals and todeteimmc their identity or nun- identity with the known 
and described species And this is one of the foiemost duties 
which the Zoological Station will propose to itself, os it is too 
well known how gre.il .1 confusion exists with regard to syste- 
mine and faumstic questions of the Mcditeirancan fauna. To 
bnng this confusion to an end it will require more than one lus- 
trum and more than 1,000/ There may perhaps have risen a 
prejudice among system.itists agiiiist the new establishment as 
one which, m consequence of the partiahiy of its leader for Dar- 
winian views, might dispense altogether with Systematics. 
Nothing could he more erroneous than such an opinion The 
leader of the zoological station is as iittle opposed to systematics 
as the Darwinian theory itself He is of opinion— and the reporter 
con state this on the most absolute authority — that zoological bat- 
tles may Vie best won according to Count Mollke’s principle, “to 
march separately and to fight conjunctively,” thus leaving to 
systematists their own route as welt as to anatomists, physiolo- 
gists, and embryologists, on condition only that they will, when 
meeting the enemy — error and ignorance — fight together And 

he desires the zoological station to become such a battle-field, 
wheie all the different zoological armies may meet and fight their 
common adversaries 

That such wars need much of the one clement, which, accord- 
ing to Monternouli, best secures victory — money, monejr, money, 
will be illustrated by two letters which Dr. Uohm has received 
from Prof iouis Agassiz, and vrhich he has been authorised to 
publish 

The celebrated Aniericim naturalist writes, under the date 
‘‘Museum of Cumparalive Zoology, Cambridge, Mass., June 
10, 1873,” the following .— 

“ It IS a great pleasure and satisfaction to me, that I can tell 
you how, m consequence of the muiuficenco of a wealthy New 
Vork merchant, it has become my duty to erect an establish- 
ment whose mam object will be similar to that of your Naples 
sution, only that teaching is to be united with it The thing 
came thus to pass During Imt winter I applied to onr state 
authorities to secure moie means for the museum m Cambndge 
(Mass ) Among the reasons, f alluded to the necessity of having 
greater means tor trading purposes. I addressed my speech to 
ourdeputiei^ and it was ulierwards reported in the newspapers. 
By chance the report fell into the hands of a rich and magnam- 
mous tobacco-mamiiacturer, Mr. John Anderson, of New York. 
He sent, on the same day, a telegram asking me whether I 
would be at home on the following day for two friends, which 
I answered by ‘yes ’ The twogentiemen came, by order of Mr. 
Anderson, offisrmg me a pretty little island m Buzzard Bay, for 
the purpose of erecting a zoological school. 1 accepted this 
offer, of course, Vnit added, tuat without further pecuniary 
means it would be difficult to teach there After two days, a 
sum of dollars was handed over to me, and now J aip 

erecting there a school for natural liistory, which at the some 
time wul be a zoological station in the immediateneighboiirhood 
of the gnlf-itream, of the greatest azsutanee to our aooh)giit>» 
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especially as splendid dredging ground This certainly must 
greatly promote zoological study in the United States Already 
forty teachers of our Normal and high schools have applied for 
this summer’s lessons ; besides, I will be accomi>anied thereto 
by my private students Some of my special colleagues are 
ready to assist me, so that I may hope to obtam already some 
results before winter’s approach." 

The next letter is dated “Pentkese, Aug 13, 1873,” and 
contains some more information — 

“The school has been opened on July 8 Some of my 
friends have assisted me as teachers, scvcr.il other naturahsts 
are occupied with special studies. The bottom of the sea is 
very rich, the geneial situation quite excellent. The solitude 
which prevails is a great help lor our leaching puiqioses As 
Students, forty teachers of our public schools are present, be- 
sides ten younger gentlemen, who prepare for a scicntibc career 

‘‘The buildings are very well constructed and ailaptcd to their 
uses. The two chief houses have a length of 120 feet, and a 
breadth of 25 feel each. In the lower story arc the laboratories 
each with 28 windows , every student occupies one window, and 
has for himself one aquarium In the upper story of each house 
aie 28 bed-rooms, for every student one The professors and 
naturalists are lodged m another house of the shape of a Orcclc 
cross The dining-room is in a third house, which contains also 
the kitchen and the sertatUs’ rooms, besides we have an ice* 
house, a cellar for alcohol, stables for domestic animals , about 
one hundred sheep are feeding m the pasture grounds of the 
island . some smaller hutches contain rabbits, gumca-pigs, &.c 

“ Next year physical, chemical, and physiological, laboratories 
will be constructed 

“ I believe I did not tell you before, that my son presented 
me on my birthday with 100,000 dollars for the enlargement 
of the Museum I intend to apply this sum chiefly to the 
augmentation of the collections, hoping the Slate will pay for 
the enlargement of the buildings. . " 

These letters prove that the name of this committee has not 
been ill chosen, for though the American Zoological Station has 
not been founded by its direct intervention, there can be little 
doubt that the foundation of the Zoological Station of Naples 
has been the sigiul for n new -and powerful movement to assist 
zoological research 

Of course the American Station has met with such extraordi- 
nary advantages, that a competition between it and Naples 
Station os regards means and favourable circumstances would be 
all but hopeless for the latter Nevertheless it may prove the 
most powerful instrument in carrying out strictly the self-supporting 
pnnciple, by earning money through the Aquarium, and by 
letting tables m the laboratory. And though any act of muni- 
ficence to the Naples Station is exceedingly desirable, and 
would be heartily welcomed (as the moment has not yet arrived, 
where any scientific establishment m this world had at its disposal 
more money than it knew how to spend) the greatest stress will 
always be laid upon these two elements. 

The reporter is further glad to state that the library of the 
Zoological Station has recently been augmented. A magnificent 
gift has been made by the Zoological Society of London, 
which presented a complete set ul Us illustrated procecdings. 
The Royal Academies of Copenhagen, Naples, and Berlin, have 
also granted their biological publications, and promised to 
continue to do so m future The Jenckenberg Institute m 
Frankfort-on-thc-Main, as well as the Zooltwical Gardens of that 
Qty, have sent all their transactions ; gs has the Smithsonian 
Institution in Washington, with respect to its biological publi- 
cations. Well-founded hopes are entertained that in a short time 
many other academies and scientific societies will follow the 
example of the above-mentioned. 

German publishers have continued to send their biological 
publications gratis to the library of the station, and great qiianti* 
ties of books, pamphlets, and separata from publications in 
periodicals, have been forwarded from all parts of the scientific 
world through the kindness of the authors 

From the side of the Zoological Station, though still in an 
embryonic state, considerable activity has been displayed with 
regard to furnishing continental zoologists with ci;ilMtions of 
well-preserved manne animals. Thus Prof. Wilhelm Muller m 
Jena, has been supplied with Amphioxus and Tumcata, Prof. 
Greeff of Marburg with large quantities of Echinodermata ; 
nixed collections of every kmd of animals have been sent to 
Frofi Oscar Schmidt, Strasbnrg, Prof. Claus, Vienna, to the 
JenckenboE Museum at Frankfort, the Natural History Society 
M Ofienbach, and many othen. 


Several German zoologists have already announced their inten- 
tion to come during next wmter and work m the station ; a 
similar announcement is made through an Italian zoologist and 
through Prof Foster I am informed that two young English 
biologuts will arrive at the station In lanuary 
TTie committee hopes this report will convince the section, tint 
the year between the present and the last meeting of the British 
Association has been one of steady and considerable progress 
for the Zpological Station at Naples The committee refrains 
from making any further proposition to the section, but ex- 
presses Its wish, that every influence may be used to secure to 
the station at Naples such assistance, as will serve to promote 
the eminent scientific ends for which it has been erected. 


I v addressing you upon the subjects of anatomy and physio- 
logy, I would invite your attention to some of the features which 
characterise these dep.irtnients of biology at this present time, 
some recent advances m physiology, the consideration of 
which you will find to be possessed of deep interest and im- 

-SAi/e if Anahmy 

living things, is . 

province it is to ascertain and e 

not a difficult thing to handle su 

forceps, and with their aid to asceilain the coarser structure of 
the boily. Accordingly, the naked eye anatomy of man has 
been fully lavestigateJ, and although the s-ame ciiinot be said of 
that of many of the lower animals, it is neverihcless, as far as 
this kmd of inquiry is concerned, a mere question of time as 
regards its completion But minute or microscopic anatomy is 
m a diflerent position Requiring, as it docs, the microscope 
for Its pursuit, it could not make satisfactory progress until this 
iiisiriiment had been brought to some degree of perfection. 
Uoubtless much advantage is still to be derive 1 from improve- 
ments m the construction of this instrument , hut probably most 
of the future advances in our knowledge of the s.ructure of the 
ti>suts and organs of the body may be expected to result from 
the application of new methods of pniniing the tissues for exa- 
mina'ion with such microscopes as we now liave at our disposal. 

1 his expectation naturally ai ises from wliat has been accom- 
plislied m this direction during the last fifteen yuvrs. For 
example^ what valuable information has been gamed regarding 
the structure of such soft tissues Os the brain and spmal cord by 
hardening them with such an agent as chiumic acid, in order 
tliat these tissues may be cut into thin slices for microscopical 
study How greatly has the employment of such pigments as 
cai nunc and the aniline dyes facilitated the microscopical re- 
cognition of certain elements of the tissues. What a deal we 
have learned regarding the structure of the capillaries, and the 
origin of lymphatics, by the effect which nitrate of silver h.xs of 
rendering distinctly visible the outlines of endothelial culls. 
What signal service chloride of gold has rendered in tracing the 
distribution of nerves by the property which it possesses of 
stainmg nerve fibrils, and thereby greatly facilitating their recogni- 
tion amidst the textures Moreover of what value osnuc acid has 
been in enablmgus to study the structure of the retina. In the hands 
of Lockhart Clarke, Ue^c, Recklmghausen, Cohnhcim, btultz, 
and others, these agents have furnished us with inlormalion of 
infinite value, and those who would advance microscopical 
anatomy may do so most rapidly by working m the directions 
indicated by these investigators. In human microscopical 
anatomy, indeed, there only remain lor mvesligaUon things 
which are profoundly difficult, such as, for example, the struc- 
ture of the bram, the peripheral terminations of nerves, the 
development of nerve tissue, ard other subjects equally recondite 
But in the field of comparative anatomy there is far greater, 
scope for the histological investigator. Hr has only to avail 
himrolf of those reagents and raethcls winch have recently 
proved so ufofiil in the microscopical anatomy of the vertebratra j 
he has only to apply those more fiiUy th-an lias yet been done to^ 
invertebrates, a^ he will scarcely fail to make discoveries F« 
the of wufTQSCopiCfll lesearch, there is, moreover* a wide niuu 

of inquiry in tM study of comparative embryology , that is to say 
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in the study of the development of the lower animaU. Since it 
has become clear that a knowledge of the precise relations of 
living things one to another can only be arrived at by watclung 
the wanges through which they pass in the course of their deve- 
lopment. research has been vigorously turned In this direction, 
and although an immense mass of facts has long since been 
accumulated reganlmg this question, Parker’s brilliant researches 
on the development of the skull give an indication of the great 
things wc may yet antiapate from this kind of research 
Spe.akmg of mici oscopical study before this audience, I cannot but 
remember tliat in tins country more than in any other we have a 
number of learned gentlemen who, as amateurs eagerly pursue 
investigations in ihis department I confess that 1 am always 
sorry to witness the enthusiaslu [icrseverancc with which they 
apply themselves to the prolonged study of markings upon 
diatoms, seeing lint they might direct their efforts to subjects 
which Would icpay them lor llicir labours far more gratefully. I 
would venture to suggest to such workers that it is now more 
than evti ntctssaryto abandon all aims at haphazard discoveries, 
and to appioach miciosiojiy by the only li gitimate method, of 
undergoing a thorough preliminary training m the various 
methods of niicrostopical investigation by competent teachers, of 
whom there are now plenty throughout the country 

of Vhyitolo^' 

With regard to physiology, the present standpoint is not so 
high as m Uie case ol anatomy Physiology, resting as it docs 
upon a tripod consisting of anatomy, jihysics or meehanies, and 
chemistiy, IS many-sidcil 'I’he most inimilc anatomy, the most 
recondite physKS, and the most comi>le\ chemistry, have all to 
be taken into account m the study of the jiliysiology of living 
tilings , so that ii is not surprising ih.at u should, in its develop- 
ment, lag hchiiid the cuiiipai ativcly elementary subject — anatomy 
Unltl not so very long ago anatomy and jiliysiology weie m most 
of out medical schools taught by the same jirofessor, who, 
although jirofessing to tcacli both subjects, was generally more 
an anatomist than a physiologist Tins arrangement gave to 
physiology a bias which was eminently anatomical, and this bias 
contmued in many quaitcrs, notwithstanding the separation of 
the physiological fioiii the anatomical tuition I am aware that 
there aie siill tome distinguished anatomists who intermingle 
physiological with anatomical leaching I am not questioning 
the ustluliKss of the jiMtUce when caiiied to a moderate extent 
I wish merely to point out what appeals to me to have been .a 
result of the practice, and 1 hclieve that the result was to give to 
physiology an anatomical tendency II w-as natural for the ana- 
tomist who dealt with visible structure to constantly refci to this 
in explaining physiological actum or lunction 'J he Jihysiologist 
with the anatomical tendency always tiled to cxjilaiii a difference 
in the action nr fimclion of a jinrt by a difference in its evident 
structure, and when his nneroscope failed to show any structural 
diOerenee betwctii the cells which form saliva and those which 
liroduec jianercalic fluid, between the egg of a rabbit and that of 
a dog, he, baffled on the side of aiialoniy, was too ready to adopt 
the < onelusioti that imsmueh as the microscojse reveals no differ- 
ence in tlie struetuto there is rt.illy no structural difference 
between them, anil lint the only way m which the difference in 
action can he exjil allied is by having recourse to the old hypo- 
thesis that the metimori>hoses of mallei, ami Iheactioiis of force 
arc In the living world regulated by a metaphysical entity termed 
a vital pnueqile, and that dissimilar actions by similarly con- 
strULted parts are only to be explaiiieil by referring them to the 
operations of this principle After alluding further to the hypo- 
thesis of the vital principle and Us supposed actions, and after 
stating that he did not follow the teaching of those who still 
adhere to this doctrine, the lecturer said that, viewed from the 
physical side, there appears to be no reason for supposing that 
two particles of protoplasm, which possess a similar microscopic 
structure, must act in the same way , for the physicist knows 
that molecular structure and action are beyond the ken of the 
microscopist, and that within apparently homogeneous jelly-like 
particles of protoplasim there may be difierenccs of molecular 
constitution and arrangement which determine widely different 
properties 

A great change is now taking place m physioli^cal tuition in 
this country — a superabundance of physiological anatomy, and 
an almost entire absence of experiment, are no longer the cha- 
racteristic features of our tuition. The study of physics, *00 
much neglected, is happily now being more and mure reganled 
as important in the prellmmary training of the physiologist. 


os the study of anatomy and of chemistry j and I trust that 
the day is not far distant when in our medical schools the 
thorough education of our students in mathematics and phy- 
sics wiU be insisted upon as absolutely essential elements 
m their preliramary education. Until this is done physioloCT 
will not advance m this country so rapidly as we could wiw. 
I would not in this place have alluded to a question concern- 
ing medical education, but for the fact that the procress of physi- 
ology will always greatly depend upon the education of mediod 
men, for only those who are conversant with physics and chemis- 
tiy, and who, in addition, are acquainted with the phenomena 
of disease — that is to say, with abnormal physiological condidous 
— can handle physiology m all its branches. Pnysioli^ owes 
not a little to a study of pathology — that is, of abnormal physio- 
logical states The study of a mseased condition has, on several 
occasions, given a clue to the discovery of the function of an 
organ. Nothing was known regarding the function of the sjileen 
until the pathologist observed that an increase m the number of 
white corpuscles in the blood is commonly associated with an 
enlargement of this organ Hincc arose the now accepted doc- 
trme tliat the spleen is concerned In the growth of blood cor- 
puscles The key to our knowledge of the functions of certam 
jiarls of the brain has also been supplied by a study of the 
diseaseil conditions of that org.in The very singular met that 
the right side of the body is governed by the left, and not by the 
right side of the biam, was asccrtameil by observing that palsy 
of the right side of the hotly is associated with ccitam diseased 
conditions of the left side of the brain That the corpus stnatum 
IS concerned in motion, while the optic thalamus is concerned in 
sc nsation , that intellectual operations are manifested specially 
through the cerebral hemispheres, are conclusions which were 
indicated by the study of diseased conditions. Moreover, by the 
pursuit of the same line of inquiry (lie key has been given to the 
discovery of m-iny olhci facts regarding the brain functions. 
Some yeais ago M Broca made the remarkable observation that, 
when a certain portion in the front part of the left side of the 
br.im becomes disorganised by disease, the person loses the 
power of expressing Ins thoughts by words, cither spoketi or 
written He can comprehend what is said to him, his organs of 
articulate speech are not paralysed, and he retains hls power of 
writing, for he c.an copy woids when told to do so, but when he 
is asked to give expression to his thoughts by speaking or by 
writing, or even lotcii his name, he is helpless With a palsy 
of a portion of liis brain, he h is lost his power of finding words 
— he has lost his memory for words , and mark you, although he 
loses his power of finding words, his intelligent perception of 
what passes around hun and of wlmt is said to him is not lost 
It IS true that this condition of aphasia, as it is termed, has been 
found to exist when various pai ts of tlic brain have been diseased j 
for example, it has been found to coexist with a diseased state of 
the posterior imltad of the anterior part of the cerebrum This 
fact renders it very difficult as yet to assign a precise locahty to the 
faculty of speech. It is not, however, my intention to discuss 
this question, for my object is merely to show how the study of 
disease has given a clue to the physiologist Broca’s observation 
led to the thought that, after all, the dreams of the phrenologists 
would be realised, in so far as tliey supposed that the vanous 
mental operations are made manifest through certain definite 
lerruones of the brain 

It has until lately been supposed that the convolutions of the 
cerebrum are entirely concerned in purely mtellectual operations, 
but this idea is now at an end It is now evident, from recent 
researches, that in the cerebral convolutions — that is, in the part 
of the brain which was believed to minister to intellectual maui- 
festations — there are nerve centres for the production of voion- 
tary muscular movements in vanous parts of the body. It has 
always been taught that the convolutions of the brain, unlike 
Mrves in general, cannot be stimulated by means of electricity. 
This, although true as regards the brains of pigeons, fowls, and 
perhaps other birds, has been shown by Fntsch and Hitztg to 
be untrue m regards mammals. These observers removed the 
upper portion ot the skull m the dog, and stimulated smiJl portions 
of the exposed surface of the cerebnim by means of weak jpil- 
vanic currents, and they found that when they stimulated certain 
definite portions of the surface of the convolutions in t^ anterior 
part of the cerebrum, movements are produced in certain definite 
groups of muscles on the opposite side of the body. By this new 
method of explormg the functions of the convolutioM of the 
brain, these Investigators showed that in certain cerebral convo- 
lutions, there are centres for the nerves presiding over the mwciet 



iShept. 25, 1873] 


NATURE 


457 


of Ae »edt, lie extensor and adductor muscles of the forearm, 
for the flexor and rotator muscles of the arm, the muscles of the 
foot, and those of the face. They, moreover, removed the por- 
tion of the convolution on the left side of the cerebium, which 
they had ascertamcd to Ijc the centre for the movements of the 
right forchmb, and they found that after the injury thus inflicted, 
the animal had only an imperfect control over the movements of 
the part of the limb in question. Recently, Dr Hu^hlings 
Jackson, from the observation of various diseased conditions in 
which peculiar movements occur in distinct groups of muscles, 
has adduced evidence m support of the conclusion that m the 
cerebral convolutions arc locaJcsed the centres for the production 
of various muscular movements Within the last few months 
these observations have been greatly extended by the elaborate 
experiments of my able colleague m King’s College, Prof 
Pemer. 

Adopting the method of Pritsch and Hilsig — but instead of 
using galvanic he has employed Faradic electricity, with which, 
strange to say, the investigators just mentioned obtained no very 
definite results — he has explored the brain in the fish, frog, dog, 
cat, rabbit, and gumea-pig, and lately m the monkey The re- 
sults of this investigation are of great importance He has ex- 
plored the convolutions of the cerebrum far more fully than the 
German experimenters, and has investigated the cerebellum, 
corpora’ qiiadrigemina, and several other portions of the brain 
not touched upon by them 'I here is, perhaps, no part of the 
brain whose function has been more obscure than the cere 
bellum. Dr. Ferrier has discovered that this ganglion is a great 
centre for the movements of the muscles of the eyeballs lie 
has also very carefully mapped out in the dog, ca*, &c , the 
various centres in the convolutions of the cerebrum, which are con- 
cerned in the production of movements m the muscles of the 
eyelids, face, mouth, tongue, ear, neck, fore and hind feet, and 
tail He confirms the doctrine that the corpus striatum is con- 
cerned in motion, while the optic thalamus is probably con- 
cerned in sensation, as are also the hippocampus major and its 
neighbouring convolutions. He has also found that in the case 
of the higher brain of the monkey there is what is not found in 
the dog or cat — to wit, a portion in the front part of the brim, 
whose stimulation produces no muscular movement. What may 
be the function of this part, whether or not it specially ministers 
to intellectual operations, remains to be seen These researches 
of Iritsch, Hitzig, Jackson, and Fenier, mark the commence 
ment 01 a new era m our knowledge of brain function Of all 
the studies m comparative physiology there will be none more 
mtercstuig, and few so important, as those in which the various 
centres will be mapped out m the brains throughout the verte 
brate series. A new, but this time a true, system of phrenology 
will be foundal upon them , by this, however, I do not mean 
that It will be possible to tell a man’s faculties by the configura- 
tion of his skull, but that the various mental faculties will be 
assigned to definite terntones of the brain, as Gall an<l .Spurz. 
heim long ago maintained, although their geography of the 
brain was erroneous 

I have alluded to this subject, not only because it afifords 
illustration of the service which a study of diseased conditions 
has rendered to physiology, but also because these investigations 
constitute the most important work which has been accomplished 
in physiology for a very considerable lime past 
Revival of Physmlogf\in Englam 

We may, I think, term this the renaissance period of English 
physiology. It seems strange that the country of Harvey, John 
Hunter, Charles Bell, Marshall Hall, and John Reid, sliould 
not always have been in the front rank as regards physiology 
The neglect of physics must be admitted as a cause of this , it is 
also to be attributed to the, until a few years ago, almost entire 
absence of experimental leaching , but it would be unjust not lo 
atlMbiite It m great measure to the limited appliances iwssesscd 
by our physiologists It is to be remembered that ph] ' 

could not be successfully cultivated without proper laboi , 

with a supply of expensive apparatus. Without endowments 
from public or private resources, how can such insttimions be 
prop^ly fitted np afld maintained by men who can*, for the 
‘0 physiological research 


earnest efforts are being made to give a thoroughly practical 
aspect to the tuition of our science, and nolwitlisiandmg the 
imperfect results which must necessarily ensue in the absence of 
suitable endowment, we can nevertheless point lo the fact that 
Ihe effect of these efforts has been lo awaken a love for physio- 
logical research in the mind of many a student, and the results 
of this awakening arc already apparent m the archives of Royal 
boaeties, in the “Journal of Anatomy and Physiology,” and 
elsewhere But physiological research is most expensive and 
lalionons, and it is, moreover, iinrcmunerative 'Ihe labours 
of the physiologist are entirely philanthropic , alt Ins iPsfaiches 
do nothing but contnimte to Ihe increase of human happiness by 
the prevention of disease, and the amelioration of suffering , and 
1 would venture lo suggest to those who are jiossessed of wealth 
and of a desire to aoply it for the benefit of society, that in view 
of the wholly unselfish and philanthropic character of plivsioT- 
gical labours, they could not do better than follow the adm'rable 
example set by Miss Brnckenbury in endowing a philological 
laboratory in connection with Owens College, in Manchester 
Ihe endowment of a dozen such laboratories throughout the 
country would immensely aid in the development of physiological 
rtseaich amongst us. 

We anticipate great benefit to the community not only A m 
111 adv.tnce of physiology, but from a diffusum of a knowledge 
of Its le.ading facts amongst the people This is now being car- 
pi d out m our schools on a scale which is annually increasing 
riianks to the efforts of Huxley, the principles of physiology are 
now presented m a singularly palatable form to the mmds of the 
joang The instruction communitnltd does not consist of tech- 
nical terms and numbers, but in the elucidation of the principal 
emits which hapjaen within our bodies, together with nn expla- 
nation of the treatment which they must receive m order to be 
maintained m health Considering how much may be sccom- 
jilislied by these bodies of ours if they be properly attended to 
and rightly used, it seems to be a must desirable thing that the 
possessor of Ihe body should know something about Us mecha- 
nism, not only because such knowledge aflords him much mate- 
rial for suggestive thought — not only because it is excellent mental 
training to endeavour to understand the why and the wheiefore 
of the bodily actions, but also because he may greatly profit from 
a knowledge of the conditions of health A thorough adoption 

of hygienic measures- 10 other words, of measures which are 
ntet'sary to j rescive individuals m the highest state of health— 
lauiiot be hoped for until a knowledge of fund.iniental physio- 
lo.;itil principles finds Us way into every family fins country 
h i. taken the lead in the attempt to diffuse a sivund knowledge 
of physiological facts and principles among the people, and we 
m\v fairly anticiiiatc that this will contribute not a little to 
enalile her to mamt.ain her high rank amongst nations , for every 
step which IS calculated to improve the physiological slate of 
tilt individual must inevitably cniitiibute to make the nation suc- 
cessful in the general struggle for existence 

DEPARTMENT Ot AN rllRorOI Ot.Y 

Ofi NiNG Address by nii' Presidrnt, John Beddoe, F R S. 

The position of Anthropology in the liritisii Association, as a 
peiiiianent department of the Section of Biology, being now fully 
assured, and its relations to the allied and contributory sciences 
1 oguining to be well understood and acknowledged, I have not 
thought it necessary, in opening the busincss-of the department, 
to follow the examples of my predecessors, Prof. Turner and 
Colonel Lane Fox The former of these gentlemen, at our 
Edinburgh Meeting, devoted his opening addiess to the defini- 
tion, history, and boundaries of our science , the latter, at 
Brighton, in the elaborate essay which many ot you must have 
lis eiied to, not only discussed us rclatious *" *■..( 

gave ail illustrative survey of a gicat portu 
scvcnl of its problems. 

Bat while, on the one hind, I feel myself incompetent ti 
follow these precedents v^iih success, on the other hand I 

iKouragcd to take a different line by the cr i--*'.-" » - 


held and of 


sideration that if, 


part, only turn to physiological research in moments snatchtd 
from the busy toil of a profusion so laborious os that of medicine 
In defiance d these difficulties we are now strivinc to hold our 
pl^ m the physiological world. A new system w physiological 
tuition » nmldly extending ovrer the country. In the london 
nImo 1 % in Edinburgh, CambiMge^ Mamdiester, and elsewhere, 


I as we are fond of saying m this department, " the proper 
I Miidy of mankind is man if, that is, anthropo ogy ought to 
I interest everybody, then assuredly the anthropology of York- 
shire ought to interest a Yorkshire audience, 
i Lar« as the county is, and sh.arply marked oft into districts 
by striking diversities of geological structure, of cUmate and of 
surface, there is an approach to umty m its political and ethno- 
logical history which could scarcely have bren looked for. 
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Neverthelei* we murt bear in mind the threefold division of by the French, who have their roads, vtllai, and nuhtary estab* 
the shire— not that into ndmgs, but that pointed out by nature, lishments, and even considerable communities in some of the 
We have, first, the western third, the region of carboniferous towns, but who constitute but a very small percentage of the 
limestone and millstone-gnt, of narrow valleys and cold rainy population, and whose traces would almost disappear in a few 
moorlands , secondly, the great plain of York, the region, generations, could the communication with the mothepcountry 
roughly speaking, of the Trias, monotonously fertile, and be cut off 

havmg no natural defence except its numerous nvers, which If, however, any traces of the blood of the lordly Romans 
indeed have sometimes served rather as a gateway to the invader themselves, or of that more numerous and heterogeneous mass 
than as a bulwark against him , to this plain Holderness and of people whom they introduced as legionaries, auxiliaries, or 
the Vale of I’lckcring may be regarded as eastern adjuncts, colonists, are yet recognisableanyw here in this county, it may pio- 
Thirdly, we have the devated region of the east, in the two very bnbly be in the city of Y 01k, or m the neighbourhood of Cattenck. 
dissimilar divisions of the moorlands and the wolds , these are The si/e and splendour of ancient Eburacum, its occupation at 
the most important parts of Yorkshire to the prehistoric vaiums times as a sort of military capital by the Empeior Sevenis 
arcbmologist j but to the modern ethnologist they are com- and others, its continued existence through the Anglian and 
paratively of little interest Anglo-Danish periods, and its subsequent comparative freedom 

The relics of the palocolithic period, so abundant in the souUi from such great calamities * 01 vicissitudes as are apt to cause 
of England, are, I believe, almost wholly wanting in Yorkshire, gieat and sudden changes of population, iiiiglit almost induce us 
where archaiology begins with the neolithic i^e, and owes Us to expect to find such vestiges. If Greek and Gothic blood still 
foundations to Canon Greenwell of Durham, Mr. Mortimer of assert themselves 111 the featuies and figures of the people of 
Driffield, Mr Atkinson of Danby, and their predecessors in the Ailes, if Spanish ch.iracteristits are still recognisable m Bruges, 
exploration of the barrows of Cleveland and the Wolds, whose why not Italian ones m York ? It may be so , but I must con- 
results figure largely in the “Crania Britannica” of Davis and fess that 1 luve not seen them, or have failed to recognise them. 
Thurnam, — themselves, by the w.ay, both natives of the city of Cattenck, the site of ancient Cataracloinum, I have not visited 
York. Of the Anglian conquest of \orkshuc we know very little. 

The earliest inhabitants we can distinctly recognise were the except that it w.-is accomplished griJiially by successive efforts, 
builders of certain long barrows, such as that of Scamridge m that the little district of 1* Imcl, in the neighbourhood of Leeds, 
Cleveland There Is still, I belieie, some difference of opinion continued Hritisli for a while, and that Caiiioban, which is almost 
among the anthropolomsts of East Yorkshire (where, by the tcrtainly ( raven, is spoken of by a Welsh writer as British after 
way, ui the town of llull, the science flourishes under the all the rest of the country had ceased to be so —a statement pro- 
auspices of a local Anthropological Society)— still, I say, some liable enough 111 itself, and apparently coiroliuratcd by the sur- 
dmerence of opinion as to whether the long-barrow folk were vival of a krger number of Keltic words in the dialect of Craven 
racially diverse from those who succeeded them and who buried than in the sjxiecli of other parts of \ ork shire 
their dead in round barrows But Canon Greenwell at least ad- Certain regulations and expressions in the Northumbrian 
heres to Thurnam’s doctrine, and holds that Yoikshire, or part laws, among others the less value of a cliurl’s life as compared 
of It, was occupied at the period m question, perhaps 3,000 with that ot a thane, have been thought to indicate that the 
years ago, by a people of moderate or rather short stature, with propoition of the British population that remained attached to 
remarkably long and narrow heads, who were ignorant of metal- the soil, under Anglian lorJs, was larger m the north thin m 
lurgy, who buried tlieir dead under long ovoid barrows, with san- some other parts of England The premisses are, however, 
guimiryrites.and who labour undcrstrongly.founded suspicions of insufficient to suppoit the concliision , and, on the other has^ 
camnballism. we are told positively by Bede that Ethelfnth Fleisawr drove out 

Of the subsequent period, generally known as the bronze age, the British inhabitants of extensive districts The singular 
the remains in yorksliirc, as elsewhere, are vastly more plentiful, discoveries of Boyd Dawkins and his coadjutors in the Settle 
The Wolds especially, and the Cleveland hills, abound with Cave, where elaborate ornaments ani enamels of Romano- 
round barrows, m winch either burnt or unbumt bodies have British type arc found in conjimctiun with indications of a 
been interred, accompanied sometimes with weapons or orna- squalid and miserable mode of life long endured, attest clearly 
ments of bronze, and still more oltcn with flint arrowheads the calamities of the natives about that period (the early part of 
Where bones are found, the skull presents what Barnard Davis the seventh century), and show that even the remote dales of 
considers the typical British form ,t e it is generally rather short Craven, the least Anglian pait of Yorkshire, afforded no secure 
and broad, of considerable cajiacity and development, with fea- refuge to the Bntoiis of the plains, the unfortunate heirs of 
tures harsh and bony Tlie bodily frame ts usually tall and Roman civilisation and Roman weakness. The evidence yielded 
stalwart, the stature often exceeding 6 ft , as in the well-known by local names does not diflcr much from that of the same kind 
instance of the noble savage of Oristhorpe, whose skeleton is in other parts of England It proves that enow of Welshmen 
preserved m the Scarborough Museum. survived to transmit tlieir names of the principal natural 

Though certain facts, such as the known use of iron in Britain features (as Ouse, Derwent, Wlmrfc, Dun, Roseberrry, Pen-y- 
before Caesar’s lime, and its extreme rarity in these bariows, and gent), and of certain towns and villages (as York, Cattenck, 
some little difference lu proportion between the skulls just de- Beverley, and llkley), but not enow to hinder the speedy adop- 
Bcnbed and the type most common among our modern British tion of the new l.aiiguage, the re-naming of many settlements, and 
Kelts, do certainly leave room for doubt, I have hltle hesitation the formation of more new ones with Anglian names. Thesubse- 
IB refemng these round barrows to the Bngantes and ransii," quent Danish invasion slightly complicated this matter; but I think 
the known occupants oi Yorkshire before the Roman conquest. il is safe to s,ay that the chinges m Yorkshiie were, more nearly 
Both what I will term provisionally the pure long-barrow and umveisal than m counties like Devonshire, where we know that the 
tha pure round-barrow types of cranium are represented among descendants of the Welsh constitute the m.ajonty If the names 
our modern countrymen. But the former is extremely tare, of the rivers Swale ami Hull be rcsilly 'I eutomc, as Greta un- 
while the latter is not uncommon. It is probable enough that doubtcdly is, the fact is significant , for no stream of equal 
the older type may, in amalgamating with the newer and more mamntude with the Swale, in the south of h,ngland, has lost its 
powerful one, have bequeathed to the Kelts of our own time the Keltic appellation. 

rather elongated form which prevails among them. Whether We do not know much of the Anglian type, as distinguished 
this same older type was really Iberian is a pomt of great inte- from the Scandinavian one which ultimately overlaid it almost 
rest, not yet ripe for determination everywhere to a grealei or less depth. 1 he craiual foim, if one 

Another moot point 18 the extent to which the population of may judge of it by the skulls found m the ancient cemetery of 
modern England is derived from the colonists introduced under Lamel-Hill near York, was not remarkably fine* certainly not 
the Roman occupation. It is my own impression that the extent, supenor to the ancient British type as known to us, to which, 
or rather the intensity of such colonisation has been over-esU- moreover, it was rather mfcrior in capactly There is some re- 
mated by my friend Mr Thomas Wnght and his disaples. I semblance between these Lamel-Ilill crania and the Belair or 
take It that, in this respect, the Roman occupation of Biitoin Burgundian type of Switzeiland, while the bion or Helvetian 
was somewhere between our own occupations of India and of type of that country beirs some likeness to our own Keltic 
South Africa, or perhaps still more nearly like that of Algeria form 

* It has been corOectured that tha Fsrisn were Fnuans, but I think il * Vnleu indeed York was tha "municipal town" occupied by Csdwslia 
very uahkely. and besieged by his Anglian adversaries. 
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The group of tumuli called the Danes’ Graves, lyiiw neat 
Dnffiel^ and described by Canon Greenwell in the Are/uco- 
hguat journal, have yielded contents which are a puzzle for 
anthropologists. Their date is subsequent to the mtroductien of 
the use of iron Their tenants were evidently not Christians j 
but they belonged to a settled population. The mode of inter- 
ment resembles nothing Scandinavian , and the form of the 
crania is narrower than is usu.al, at least in modern times, in 
Norway and Denmark It is hazardous to conjectuic anything 
about them , but I should lie more disposed to refer them to an 
early Anglian or F nsian settlement than to a Danish one 

We come now to the D.anish invasions and conquest, which, 
as well as the Norman one that followed, was of more ethnolo- 
gical importance in Yorkshire than in most othei parts of Fng- 
Innd. The political history of Dcna, from the ninth ccntuiy to 
the eleventh, the great number of .Scandinavian local names (not 
greater, however, 111 Yorkshire than m Lmeolnshire), and the 
peculiarities of the local dialect, indicate that Danes and Nor- 
wegians arrived and si tiled, fiom time to lime, inconsiderable 
numbers But in estimating these numbers \vc must make allow- 
ance for their energy and audacity, as well as for the very near 
kinship between the Danes and the Norlhiimbri.in Angles, 
winch, though It did not prevent sanguinary slnigglcs lietwctn 
them at first and great lUstnulion of life, must have made amal- 
gamation easy, and ltd tlie natives leadily to adopt some of the 
characteristics of the invaders 

Whatever the Danish element m Yoikshire was, it was 
common to Lmeolnshire and Nottinghamshire, and to the north- 
eastern part of Norfolk , and it was comparatively weak in 
Northumberland and even in Durham lu Yorkshire itself, it 
was irregularly distributed, the local names m hy, toft, and 
thvMitt, and the like being scattered in a more or less patchy 
manner, as may be seen on Mr. Taylor’s map They are very 
prevalent m Cleveland, as has been shown by Mr Atkinson 
Again, the long list of the landowners of the county under Ed- 
ward the Confessor, given m Domesday Book, contains a 
mixture of Anglian with Scandinavian names, the latter not 
everywhere preponderating Here, again, Cleveland comes out 
very Danish. I am inclined to believe that the Anglian popu- 
lation was, in the first fury of the invasion, to some extent 
pushed westwards into the hiU-country of the West Riding, 
though even here distinctly Danish names, such as bowerby, 
are quite common. Beverley and Holdemess perhaps remained 
mainly Anglian. 

The Norman conquest fell upon Yorkshire, and parts of 
Lancashire and Durham, with unexampled severity It would 
seem that the statement of William of Malmesbury that the land 
lay waste for many years through the length of sixty miles, was 
hardly, if at all exaggerated. The thoroughness and the fatal 
effects of this fiightiul devastation were due, no doubt, partly to 
the character of William, who, having once conceived the 
design, carrried it out with as much completeness and regu- 
larity as ferocity, and partly to the nature of the country, the 
most populous portion of which was level and devoid of natural 
fastnesses or refuge, but also, m some degree, to the fact (hat the 
Northumbrians had arrived at a stage of material civUisation at 
which such a mode of warfare would be much mote formidable 
than while they were'in a more barbarous condition, always preparcxl 
for fire and sword, and living, as it Were, from hand to month 
Long ages afterwards the Scots told Froissart’s informants 
that they could afford to despise the incursions of the English, 
who could do them little harm beyond burning tlicir house-., 
which they could soon build up again with sticks and tuif , but 
tlie unhappy Northumbrians were already beyond that stage 

In all Yorkshire, including parts of Lancashire, Westmore- 
land, and Cumberland, Domesday numbers only about 500 free- 
men, and not lo,cxx> men altogether. This great destruction, or 
rather loss of population (for it was due in some measure to the 
free or forced emigration to Scotland of the vanquished), did not 
necessanly imply ethnological change. Let us examine the evi- 
dence of Domesday on this pomt It agrees with that of 
William of Malmesbury, that the void created by devastation 
remained a void, either entirely or to a great extent. Whole 
parishes and districts are returned as “ waste ” . In one instance 
116 freemen (sockmaniii) are recorded to have helcl land m King 
Edward’s time, of whom not one remained , in another, of 108 
sokemen only 7 remained. But foreigners did settle 111 the 
^tmty to some extent, either as military retainers of the new 1 
Not^n lords, as their tenants, or as burgesses in the city of 
York, where 145 ftaDcig«me (Frenchmen) are recorded as inha- 
mting houses. { 


Of the number maintained by way of garrisons by the new 
nobility, one can form no estimate , but considering the im- 
ixivenshed and helpless condition of the sure wing natives, 
such gamsons would probably not be laigc But fiom 
the enumeration of mesne tenants, or middlemen, some 
inferences may perhaps he drawn. On six great estates, 
comprising the larger part of Eastern and Central Voikshire, 
sixty eight of these tenants are mentioned by name, besides 
II indites, or men-at-arms Only 1 1 of the 68 bear names 
undoubtedly English, and none of them have l.mge holdings, 
as is the case with some of those bearing Norman names 
On the lands of Drogo de Bevrere, about Holdemess, several 
of the new settlers were apparently Flemings 

Ihe western part of the county, however, or the g'rcatei part 
of It, had been granted to two lords who pin sued a more 
g< ru ruus policy Al.in, count of Bretagne, the foumler of Rich- 
mond, had twenty-thiee tenants, besides twelve milites, men-at- 
arms with very small holdings Of the twenty three, nine were 
F.nglishmeii, in sever.al instances holding as ilcpenelents the whole 
or part of what had been their own freeholds 'Ihe Breton 
ballads and traditions seem to favour the supposition that Count 
Aim’s Briton followers mostly rttuincd liome , and Count 
llersart de l.a Villcmaiqutc, Ihe well known Breton arcli.eologist, 
Infiiimed me that his .inccstois returned to Bretagne from V’ork- 
slme 111 the twelfth century On the whole, I do not think it 
jirobablt that the Breton colony was nmneroiis enough to leave 
distinct and ixirmanent xcWige-s , but if any such there arc, they 
may be looked foi in the modern inhabitants of Richmond and 
fiilling 

lllicrt dcl,acy, again, had a great domain, including most part 
of the wapentakes of .Morley, Agbrigg, bkyiaek, and btaincross, 
extending, that is, far to the north .iiid south of om present plaee 
of meeting Biadford, bythe way, was then hardly so important 
.uid wealthy as at the present d.ay A thane named Gamel hail 
held It at the time of Edward the Confessor, when it w.as valued 
at 4/ yearly , but at the time) of the- survey it was w.aste, ami 
wiiith nothing 

Sixty seven mesne tenants under Ilbert de Lacy are mentioned, 
of wliom no less th.an foity-one bore English nimes, and only 
Hvciity-six foreign ones It is probable, tlieieforc, that in this 
important part of the county the ethnological change wrought by 
(he Conquest was not greater, if sogicat as m England generally, 
but that in the centre, east, and north-east it was of some 
moment, and th.at the bc.andmavian element of population suf* 
fere-l ind lost more than the Anglian, 

1 1 might be a matter of some interest to a minute ethnologist 
01 uitiquarian to trace out fully tlie local history after the Con- 
quest from an ethnological pomt of view, investigating particu- 
hrly the manner and source of the repeopling of the gieat plain 
of York 

After this had been completed, no further change of cthno- 
loqieil importance took place timing several cciitunes. The 
1- lemings and F risians, who, m considerable numbers, settled at 
various times m Leeds, Halifax, and Wakefield, whether drawn 
hither by the course and opportunities of trade, or driven by the 
peisecutions of I'hilip H and the Roman Catholics, brought in 
no new element, and readily amalgamated with the kindred race 
tliiw found here 

The more recent immigrations into the West Riding and 
Cleveland from all parts of Britain, and even from the Continent, 
have interest of other kinds Vast as they have been, they have 
not yet obscured m any great degree the local types, physical or 
moral, which atill predominate almost everywhere, Aough tend- 
ing of course to assimilate themselves to those of the mixed 
(lopalatioa of England in general. 

In describing these types I prefer to use the words of Prof 
Phillips, who, in his " Rivers )of Yorkshire,” has drawn them m 
true and vivid colours. He speaks of three natural groups 

“ Fust Tall, large-bone^ muscular persons ; vis^e long, 
angular; complexion fair or Bond , eyes blue or grey ; hairlmht, 
brown or reddish. Such persons m all parts of the county form 
a con^deraUe part of the population In the North Riding, 
from the eastern coast to the western mountains, they are 
plentiful. 

bceond. Person robust , visage oval, full and rounded j no« 
often slightly aquiline , complexion somewhat embrowned, flond ; 
eyes brown or grey , hair brown or reddish In the W«t Ri^g, 
ospeciaUy in the elevated districts, very powerful men have these 
(diaractecs. . „ 

“Third. Person of lower stature and smaller propotttona ; 
visage short, rounded, complexion embrowned ; eyes very dark, 
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elongated , hair very daih. Individuals having these charo^rs 
occur ui the lower grounds of Yorkshire, as in the valley of 'the 
Aire below Lreeds, m the vale of the Derwent, and the level 
renons south of York " , 

I have chosen to quote from I’rofessor Phillips rather thao to 
gnve descriptions of my own, both because his acquaintance with 
the facts is more extensive than mine, and because I desire to pay 
my small tribute to the genius and insight of the author of a 
work so unique and soadmiiableas his upon Yorkshiie 

He ascribes the first and second of these types mainly to a 
Scandinavian, the last to a Romano-Kntish, or possible Ibenan 
origin , and ajipears to think that the first, the tall, fair, long- 
faced breed, icsembles the Swedes, and that the second, the 
brown buily breed of the West Riding, is more Norwegian in 
character He probably selects the Swedes as the puiot or 
most tyjiical of the Scandinavian nations Por my own part, I 
am disposed to treat the fust as Norwegian more than Anglian, 
the second as Anglian rather than Norse, and Norse lather than 
British The tall fair t) i>e engrosses most of the beauty of the 
north, having often an oval face, with a fine straight profile 
nearly approaihuig the Greek, as Knox and Bninard Davis, 
two close observers, have' both remarked And It is 
mark worthy that it reappears in forec almost everywhere 
m Britain where Norse lilood abounds, m Shetland, 
Orkney, Caithness, in the upper class of the Hebrideans, 
in Cumberland, Westmoreland, and Lonsdale, almut Lin- 
coln (where Professor Phillips also noted it) and the Vale of 
Trent, and about the towns of Waterford and Wexfoid fhe 
second type, on the othei hand, much resimliles i prevailing 
form in Staffordshire, a very Anglian county A notable point 
about it is the frequency of eyes of a neutral, undecideil tint, 
between light and dark, green, blown, and gre*v, the hair lieing 
comparative!) light The third is of more doubtful and of more 
manifold origm Iberian, Britokeltic, Roman, Breton, French- 
man, may alT, or any of them, have contributed to its |irevalence 
I am inclined to think, though on lalhcr sicmiergiounds, that it is 
common m some of the districts depopulated liy the Conqueror 
Professor Phillips speaks of its smaller proportions, hut it in- 
cludes many robust men It is probably far from well repre- 
senting the Briganliati tyjie, which seems to me to have indueiiced 
the other types, but rarely to crop out all purely 

The breadth of the head is, on the average, somewhat greater 
in Yorksliire than m other paits of Britain , so we are informed 
liy the h itters. In this the natives of Yoikshirc agree with those 
of Denmark and Norway, who have lather broader hc.tds than 
those of Sweden and of I'ncsland 

I hive already spoken of the colouis of the eyes and hair 
The latter IS, on the whole, lighter mVoiksbire than m most 
parts of lingland , Imt dull rather than hiight shades prevail In 
the east, at Whitby, Bridlington, and Beverley, in Peesdale and 
Middle .\irtdale, light hair is paiticularly abund.ant , in ( raven, 
ns might have been expected, it is less so Other parts of the 
county are not so well known to me, and in this in liter 1 have 
to trust to my own observations 
As to the stature and bulk of the people, however, 1 have 
much and accurate information, through the kindness of nume- 
rous observers, some of them of repute as natiirilists These 
are Mr. Atkinson of Danby, Mr Tudor of Kirkdale, Dr Wnght 
of Melton, Dr Christy of the North Riding Asylum, Drs Kcl- 
bume King and Casson of Hull, Mr Lllcrtonof Middlesborougb, 
Mr. Wood of Richmond, Mr Kaye of Bentham, Mr, Lely of 
Grassington, Dr. Paley of Ripon, Dr Ingham of Haworth, 
Messrs. Armitage of Farnley, Dr Wood of Kirkby Overblow, 
Dr, Aveling and Mr Short of Sheffield, Mr Miller, late of 
Wakefield Prison, and a clergyman on the Wolds, whom the 
prejudice; or fears of his parishioners will not allow me to name. 

“ A Yorksliireman," complained this last gentleman, "is a diffi- 
cult animal to catch and weigh and measure ,” but a very large 
number rrf them have been subjected to these processes by my 
obliging correspondents The general result is that m theruraldis. 
tricts they are remarkably tall and stalwart, though not, ezonpt 
in parts of the west, so bravy as their apparent sue womd indi- 
cate— but that m the towns, and especially in Sheffield, they are 
rapidly d^enerating ; and 1 conclude from the Haworth r^ort 
that the same -is me case in the manufacturing villages In 
many of the rural districts the averan ranges between 5 ft. 8 in. 
and 5ft 9 in., and about Richmond and on the Bentham Fells 
IS considerably higher : while at Sheffield and even at Haworth, 
it may hardly reach 5 feet 6 mebes. The causes of this great 
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dh^eration are manifold : some of them may easily be traced; 
but eithw the will or the powek to remedy the evil 18 wanting. 

Of the moral .uid intellectual endowments of Yorkshiremen, 
It may perhaps appear presumptuous or mvidious to spei^ ; but 
the subject is too interesting to be passed by in silence, and 
1 will endeavour to treat it without cither "extenuating, or 
s elting down aught m malice ’’ In few parts of Britain does 
there exist a more clearly marked moral type To that of the 
Irish It has hardly any affinity ; but the Scotchman and the 
Soatlitni Lnglishiiiaii alike recognise the differences which dis- 
tinguish the Yorkshire chaiactcr from their own, but are not so 
apt to appreciate the numerous respective points of resemblance. 
The character IS essentially Teutonic, including the shrewdness, 
the* truthfulness without candour, the perseverance, energy, ana 
industry of the Scotch, but little of their frugality, or of th^ 
theological instinct common to the Welsh and Scotcli, or of the 
imaginative genius, or the more brilliant qualities which some- 
times light up the Scottish character 

The sound judgment, the spirit of fair-play, the love of 
comfort, order, and cleanliness, and the fondness for heavy 
feeding are shared with the Saxon Lnglishman , but some 
of them arc still more stiongly maiked m the Yoikshireman, as 
IS also the bluff independence — a very fine ijuality when it does 
not degenerate into selfish rmlencss The aptitude for music 
was remarked by (itialdus Cambrensis seven centuries ago ; and 
the taste for horseflesh seems to have descended from the 
old Norsemen, though it may have been fostered by local cir- 
cumstances The mmd like the body, is generally very vigorous 
and energetic, and extremely well adapted to commerce and 
industrial pursuits, as well as the cultivation of the exact 
sciences , but a certam defect in imaginative power must, I think, 
be admitted, and is jirobably one reason, tl i’ „h obviously not 
the only one, why Yorkshire, until quite modern times, was 
generally behindhand in politics and religion, and why the 
number of her sons who, since Cxdmon, have attained to 
high eminence in literature is not above the average of Eng- 
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ON MEDICAL STUDIES 

A S at the present time so many students have just 
assemljled at the medical schools in London ami 
the provinces to commence or continue their medical 
education, we think that notwithstanding the ladvice so 
freely given them in all directions by then friends, and 
especially bv those who deliver the introductory addressei 
at the different hospitals, there are some few points to 
which then attention cannot be too frequently directed 
First, with reqird to the range of subjects which is 
rivjinrcd by the higher examining boards, such as the 
University of T.nndon, in the earlier stages of the medical 
curriculum. Theie cannot be the least doubt, though 
several who have not p.irticip.ated in its advant.ages are 
fond of expressin' an opinion to the contrary, that the 
wider and more extended the field of study that tan lx 
grasped by a student at the outset, the more chance he 
has of ultimate success , and he who has no higlur 
u i|jct in view than that of p.assing the hast difficult of 
the njoessary examinations which give him .a licence to 
practise, inu‘-i ultiinately find himself f.ir behind in the 
1 ice In surgery, no doubt, there are a few who, without 
much scientific knowledge, have attuned gieat eminence 
as oper.itors, on account of their manual dexterity , but 
this position ought not to be the aspiration of the com 
inencmg student, as the loput.ition is generally of shoit 
iluidtioii, and is not much higher than that of a man who 
lias rowed in a winning University bo.it race. 

One gieat argument in favoiii ot a liberal riiuln.il 
education is that the mental capacities of the young men 
who commence it are very different , and if those who 
aie the most gifted have but little chance of acquiring a 
knowledge of the facts and theories of Science, as they 
stand at the time at which llicy study, they aic placed in 
a position of disadvantage for future research, .tnd find u 
.dways difficult to make up for lost tunc When all have 
to start on the exiended coui sc, which includes a know- 
ledge of physics, botany, pure physiology, and chemistiy, 
those who hive the capacity for higher work in .Science 
obtain an opportunity of developing their tendencies, and 
are often led to give up their original design of being 
medical piactitioncrs, to become specialists in their 
favouiite subjects, and an honour to Natur il and McdK.1l 
Science. This means of selecting the best men for 
scientific work would be a sufficient result m itself to 
justify the primary education of all medic.d students m 
the jiurc sciences tli.it relate indirectly to medicine , for 
It must be remembered by those who hoUi the contraiy 
opinion, that it is to its scientific supporters that the 
medical profession owes most of its dignity. If we look 
at the names of those who stand highest m the pro- 
fession at the present day, it is readily seen th.it nearly 
all have tlieir reputation based on a thorough scientific 
foundation. Tho lowering of the scientifib standard would, 
therefore, undoubtedly lower the status of the profession 
amongst society at large, and it will be generally acknow- 
ledged tljat sqch a result is aijytbmg but desirable. 

The recent thorough working out of the cause of the 
^utbrqak of typhoid fever in the west end of London this 
soj Vof. yijf, 


summer, shows how satisfactory are the results which 
follow the employment of a ngorous scientific method of 
observation How long it would have remained undis- 
covered that the impurities in the milk-supply ofa locality 
are the not unfrequent cause of an outbreak ot typhoid 
fever it is impossible to say, if the subject had not been 
entered upon and carried ttirough in a inannei which 
does greet credit to those who detected its origin, a., 
Ur. Ballard h.ad done on a foiiner occasion m Islington. 

A second point worthy of attention is the social posi- 
tion of the medical student That he gener.illy does not 
compare favouiably with the iindergraJiiatcs of Oxford 
and Cambridge is certain , but why this is the case does 
not seem to be so definitely settled. One of the great 
re.isons is that the medical education does not include 
anything but the mental training and although the mcdi- 
c.al student is like the avei.igo Univeisity under- 
graduate so far as age, piehminary education, and 
object of life are concerned, nevertheless after a curri- 
culum of thiee years or more, the Utter has made more 
piogress as a social iiidivulual The dilferent natures of 
their studies cannot be pioved to have anyllimg to do 
with the difference m the results, and neaily all may be 
traced to the systems in which each p.irlicipaics. Tha 
University undergraduate is subject to two independent in- 
iluenccs for good A lixed code of University and College 
tales icstrains him in in.tny directions, as with regard to 
his conduct and the allotment of his tune ; at the same 
time that a much more stringent, but not written code, the 
result of his necessarily intimate relations with a Urge 
number of companions of his own age, regulates the 
details of his actions continu illy, the mfimgement of which 
code removes linn fioni his must ple.tsurable‘ source of 
enjoyment during Icistiic hours .Most medical students 
miss botli of these. Ihe absence of a Ihoctonal systeiit 
and College rules in.ikes him free to h.s hcait’s content j 
and the comp native smallness, as a lulc, of the clique to 
which he belongs, helps to encouiage laiher than remove 
objectionable individual peculiarities, which would not be 
tolerated in general society. It is excessive freedom which 
IS the bane of the young medical student, and the introduc- 
tion of any system which provided a reasonable amount of 
restraint duimg the medical education would undoubtedly 
improve the social status of its undergraduates. At. 
tempts h<i\e been made, but on too small a scale to be 
really successful If the leading schools could be 
persuaded to invest money m budding suitable apart- 
ments for their pupils, and spend part of the 
profits which must necessarily accrue to them, m 
giving scholarships, open only to those who resided m 
such buddings, a system might be developed which, after 
some time, from the convincing evKlence it would give 
of its advantages, would cause all to participate in it 

Until there is much more co-operative Icclmg among the 
different schools m London, it is difficult to conceive how 
this or any other really ra.irked improvement can be effected. 
\Yhilst things stand as they do. we arc convinced that, ift 
the long run, those will enjoy the most profitable student- 
ship, and afterwaids find themselves in the most advan- 
tageous position, who put themselves under reasonable 
restraint, and endeavour to extend their circle of ac- 
^sdntance beyond the few sympathising “chums," 
who generally have but little influenpe for good, at the 
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same time that they often, by an unconscious process 
of approval and persuasion, help to exaggerate bad 
qualiues and develop worse. 


L YELL 'S " ANTIQUITY OF MAN” 

TTU Geological Evidences of the Antiquity of Man, with 
an Outline of Glacial and Post Teritaty Geology, 
and Remarks on the Origin of Spcaes, with \pictal 
reference to Man's First Appeatance on the Eaith By 
Sir Charles Lyell, Bart, M.A , F R S Fourth Edition 
Revised. Illustrated with Woodcuts. (London John 
‘Murray, 1873.) 

S INCE the first volume of “ The Principles of Geo- 
logy ” appeared — now more than forty-three years 
agfo — Sir Charles Lyell has put forth an uninterrupted 
series of new works or new editions, and we have 
now arrived at the iith edition of the “Principles,” the 
7th of the “ Elements of Geology,” and the 4th of the 
“Antiquity of Man.” A most striking feature of these 
works is, that they give the fullest and most accur.ite 
scientific details, and the most philosophical discussion of 
principles and results, without for a single page ceasing 
to be interesting to any well educated and thoughtful 
man. Perhaps no author has attained in so perfect a 
degree the art of making science popular without ever 
attempting to popularise it, or has produced a series of 
works which are equally acceptable to the experienced 
geologist and to the general reader 
The present edition of the well-known “ Antiquity of 
Man ” will fully sustam the author's high reputation, since 
it is not a mere corrected repnnt of former editions, but, 
in several important respects, a new work, embodying all 
the most recent discoveries and researches on the various 
subjects of which it treats, while several discussions of 
temporary or personal interest have been omitted. Al- 
most every chapter contains either important new facts or 
new results derived from a more careful study of old 
ones ; while some are almost wholly rewritten, as, for 
example, chap, xii., in which the most recent researches 
on the climate of the Crag period is> very fully given , and 
it would need a very acute critic to discover in these any 
lack of that lucidity of arrangement and vigour of 
tl^pugbt which have always distinguished Sir Charles 
Lyell’s writings 

The most striking additional facts lieanng directly on 
the Antiquity of Man are so well known and have been 
so often before the public, that it is unnecessary to enume- 
rate them here ; but it may be advisable to remark briefly 
upon a theoretical point of some importance on which the 
author’s views seem open to question , and there are also 
a few matters connected with the general subject which 
seem worthy of attention. 

Although Professor Gastaldi, of Tunn, after a careful 
study of the Italian Alps, has adopted Professor Ramsay’s 
view of the excavation of alpine lake basins by ice, .Sir 
C 3 iarles Lyell is still strongly opposed to that new. He 
maintains that have been produced by changes of 
level in valleys, pr^ucing depressions which have been 
preserved during the glacial epoch by being filled with 
ice, while at all other times they were either soon filled by 
cRbris, or their lower barriers were cut down as fast as 
they were fonned. He thus accounts for the fact that 


lalces only occur in any abundance in glaciated districts. 
He further maintains that the erosive power of glaciers, as 
indicated bythemuddytorrentthatalways issues from them 
has been overrated, tecause “the flour of rock” thus pro 
duced is due, not solely to the wearing down of the floor of 
the valley, but, “ to a considerable extent,” to the grinding 
up of the stones which fall upon the glacier and are en- 
gulphed in its crevasses. 

There are doubtless many difficulties m Prof. Ramsay’s 
theory, and much remains to he done to verify it, but it 
does seem to cover a larger portion of the facts than 
that nov^ opposed to it There is no evidence before us 
to show how much of the glacier mud is respectively~due 
to the two sources above referred to, but the enormous 
bulk of many of the old moraines, where they have 
not been destroyed by subsequent denudation, seems 
amply sufficient to account for the dibns which falls upon 
a glacier ; while the wide extent of glaciated surfaces, and 
the manner in which the very hardest upturned strata are 
often planed off or moutoiinfes, is equally convincing proof 
that large masses of rock have been ground down by 
glaciers. The evidence of this is very remarkable also, 
in the case of the Loess, a deposit which covers an enor- 
mous extent of country, and in some parts of the valley 
of the Rhine reaches a thickness of near j,ooo feet, and 
which Sir Charles Lyell himself considers to be undoubt- 
edly glacial mud. It is difficult to conceive how such an 
enormous amount of mud could have been formed except 
by a grinding power capable of producing most of the 
effects imputed to it by Prof. Ramsay. It is considered 
to be one of the most powerful arguments against the 
ice-crosion theory that no lakes exist in certain valley* 
which were undoubtedly filled with enormous glaciers; 
but the answer to this is, that a lake will only be produced 
when the erosion is considerably greater at one part of 
the valley than at another, and this inequality may be 
caused either by unequal hardness of the subjacent rocks 
or by the piling up of the ice to a greater thickness in 
certain spots by the convergence of several branch 
glaciers, as must have been notably the case over the site 
of Lago Maggiore, which received the icy streams de- 
scendmg from near 100 miles of the loftiest Alps. It 
must also be remembered, that at such points of con- 
vergnee the rate of motion of the glacier will be much 
more rapid than elsewhere, in order to discharge the accu- 
mulated ice-streams , and we shall thus have a double 
cause of increased gnnding in such positions. A 
difficulty of a somewhat similar nature, and which cannot 
be so easily overcome, besets the unequal-subsidence 
theory, which can hardly be made to account for the 
thousands and tens of thousands of lakes so thickly 
scattered over the lowlands of Northern Europe and 
America. 

It is somewhat remarkable that notwithstanding the 
numerous researches in post-tertiary caves and gravels in 
all parts of Europe, no human remains have been disco- 
vert which can be proved to be older than those found 
by Dr. Schmerling »more than forty years ago in the 
caverns near Lidge. After many years’ labour this gentle- 
man, a skilful anatomist and palarontologist, published, m 
1833, a detailed account of his researches, copionsly illus- 
trated It is curious to see, from 'Sir Charles Lydl’s 
account of this work, how completely its author antici- 
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pated all the more importaaf itilivof modem cave ex- I 
ploration, and how thoroughly k* had worked out that 
doctrine of the antiquity of mas whicb the great majority 
of geologists so long attempted to put down. Such 
wholly independent researches as those of Schmerhng in 
Belgium, McEnery m Devonshire, and Boucher de 
Perthes in France, made by careful and conscientious ob- 
servers, and all converging to the demonstration of one 
fact, were for many long years laughed at or ignored, 
solel^ because they clashed with preconceived opinions. 
When this occurred with the students of a science which 
had already fought and;won many hard battles against 
popular and theological prejudice, and whose whole course 
of study should have taught them how to interpret the 
evidence adduced, we are bound to deal tenderly with the 
less unjustifiable prejudices of those who have had no 
such training. 

Notwithstanding the lesson these long-ignored facts 
should have taught them, some geologists stdl exhibit a 
strange fear or hesitation in facmg the whole results of 
modem mquines on the subject. How is it that, when- 
ever any estimate is made of the lapse of time (expressed 
in years) since any human remains or works of art were 
deposited, the lowest possible estimate is almost always 
chosen > One would think that, having once got beyond 
the traditional six thousand years, the penod of man’s 
past existence would be a matter of purely scientific in- 
quiry, to be arrived at by careful estimates m a variety of 
ways. But how can we possibly arrive at the trutli by 
always taking the lowest estimate? we might just as 
reasonably always take the highest. Is there any merit 
in arriving at a false result so that the figures are small ’ 
Is it really the “safe” side so to calculate that we shall 
almost certainly be wrong ? Astronomers do not think 
those observations most likely to be correct which give 
the smallest distances and sizes of the heavenly bodies 
and It would be more dignified and more scientific if 
geologists, whenever any data exist on which to found a 
calculation, should insist on taking the mean result of 
various impartial estimates as that most likely to be the 
true one. From this point of view it may be interesting 
to give a summary of the more important attempts which 
have yet been made to determine the antiquity of human 
remains or works of art. 

From observations at the delta of the Timbre and on 
the lakes of Neufcliatel and Bienne, the bronze age in 
Europe has been determined with approximate accuracy 
to have been from 3,000 to 4,000 years ago, and the stone 
age ol the Swiss Lake dwellings at from 5,000 to 7,000 
years and an indefinite anterior period. The burnt brick 
found 60 ft. deep in the Nile alluvium indicates an anti- 
quity of about 20,000 years, taking, from a calculation by 
Mr. Horner, the estimate of 3^ in. per century as the'ratc 
of deposit of the mud. Another fragment found at 72 ft. 
deep lb estimated by M. Rosi^re to be 30,000 years old. 
Some human bones found in a lacustrine formation m 
Florida have been considered by Agassiz, after a careful 
examination of the locality, to be at least 10,000 years 
old. A human skeleton found at a depth of 16 ft. telow 
four buried forests superposed upon cacfi other, has Ixien 
calculated by Dr, Dowler to have an antiquity of 50,000 
years. 

These^ latter estimaUs may be yery uneertam, but 


we have no reason to think them improbable, from 
what we know of the great changes of physical 
geography that have undoubtedly taken place since 
man existed. Kent’s Cavern at Torquay furnishes a 
good example of these, since the whole drainage of the 
surrounding country must have been very different when 
the great thickness of cave earth was deposited by floods 
rushing through the cavern which is now situated in an 
isolated hilL We have here indications of an immense 
antiquity from various sources. The upper stalagmuic 
floor Itself marks a vast lapse of time, since it divides the 
relics of the last two or three thousand years from a 
deposit full of the bones of extinct mammalia, many of 
which, like the reindeer, mammoth, and glutton, indicate 
an arctic climate. It has been icmarked that the varying 
thicknesses of the stalagmitic floor, from 16 in. to 5 ft. and 
upwards, closely correspond to the present amount of 
drip in various parts of the cave, so that the cave itself 
with its various fissures and crevices does not appear to 
have been materially altered since the stalagmite was~ 
deposited. It is true that the ,drip may once have been 
grtater, but it may also have been less, and we do not 
know that a more copious drip would necessarily produce 
a more rapid deposit of stalagmite. But names cut into 
this stalagmite more than two centuries ago are stiU 
legible, showing that, m a spot where the dnp is now 
very copious, and where the stalagmite is 12 ft. thick, 
not more than about one-eighth of an inch, or say one* 
hundredth of a foot, has been deposited m that length 
of time (British Association Report, 1869, p. 196), This 
gives a foot m 20,000 years, or 5 ft m 100,000 years , and, 
there is no reason whatever to consider this to be too 
high an estimate to account for the triple change of 
organic remains, of climate, and of physical geography. 
But below this again there is another and much older 
layer of stalagmite, generally broken up and imbedded in 
the cave earth. This older stalagmite is very thick and 
IS much more crystalline than the upper one, so that ie 
was probably formed .at a slower rate. Yet below this 
again, in a solid breccia, very different from the cave 
earth, undoubted works of art have been found. A fair 
estimate will therefore give us, say, 100,000 years for the 
upper stalagmite, and about 250,000 for the deeper layer 
of much greater thickness, and of more crystalline texture. 
But between these we have a deposit of cave-earth which 
implies a different set of physical conditions and an altera- 
tion m the geography of the surrounding country. We 
have no means of measuring the period during which this 
continued to be formed, but it was probably very great ; 
and there was certainly some great change m physical 
conditions dunng the deposit of the lower stalagmite, 
because the fauna of the county underwent a stnkingchange 
in thefintcrval. If we add 1 50,000 years for this period, 
wc arrive at the sum of h.alf a million as representing the 
years that have probably elapsed since flints of human 
workmanship were buned m the lowest deposits of Kentfs 
Cavern. It may be objected that such an estimate is 
so loose and untrustworthy as to be altogether valueless 5 
but it may be maintained, on the other hand, that such 
estimates, if sufficiently multiplied, are of great vdue, 
since they help us to form a definite idea of what land 
of periods we are dealing with, and furnish us with a 
series of hypotheses to be corrected or suppoxtediby 
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further observation, and will at last enable us to arrive 
at the antiquity stf man within certain probable hmits of 
error. Without laying ^tress on any portion of the above 
very rude estimate, it may, I think, be averred that U is 
not palpably too high, but is just as likely to be too low ; 
and this last supposition will be rendered more probable 
when we consider the vast lapse of time implied by the 
position of some of tlic recently discovcrd palicolithic 
weapons. 

The flint tools found in the gravel at Bournemouth, m 
the Isle of Wight, and near SaJisbiiiy, at elevations of 
from 80 to too feet above the present valleys, imply, ac- 
cording to the best obsei vers, that the whole series of sur- 
rounding river \ alleys have been excavated since they 
were deposited, and that the system of drainage and posi- 
tion of the coast-line have been very greatly altered. The 
hippopotamus of the Gower Caves implies changes equally 
great, since tho peninsula of Gower now cont.ains only 
small streams, and could not possibly have had a large 
nver without very important changes m its relations to 
the adjacent country. The position of the flint weapons 
m the valley of the Somme, at Hoxne in SiifTolk, .ind m 
many other places, all combine m indicating that very 
important changes m physical geography have taken 
place since they were deposited We can hardly 

suppose that in all these different localities the changes 
were abnormally rapid, especially as in no case 
do recoids of the historic period indicate that any 
remnant of the process was then going on ; and from 
what we do know of the rate of such ch.angcs, and their 
intermittent nature, we are entitled to afiiim that the most 
extreme estim.-ites yet made of the antiquity of the men 
who fashioned and used the paLxoIithic implements is 
quite .as likely to be under as over the truth. 

There is as yfet no clear evidence that man lived 
Northern Europe before the glacial epoch, and even if he 
did so the action of the ice sheet would probably h<ave ob- 
literated all records of his existence. Every evolutionist, 
however, now believes that he must have existed far b.iek 
in the tertiary peiiod, and that tlic proof of it will be 
found, if at all, in some of the warmer regions of the old 
world.' Here is surely a problem of grand and .ibsorbmg 
interest awaiting solution at our hands Geologists aie 
not usually wanting in energy or enterprise, and they 
number m their ranks many wealthy men. It is to be 
-hoped that they will soon energetically attack the prob- 
lem ; and no more promising field of research offers itself 
than the limestone caves of Borneo, which can be explored 
with perfect safety, and at a moderate expense We can 
Hardly now expect any great additions to our knowledge 
respecting the antiquity of man in Northern and (.< ntral 
Europe, anri must go to warmer regions if we wish for 
new discoveries and startling revelations. 

A, R. Wallace 
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there is should be thrown open to as many candidates as possible. 
When, therefore, it was announced that the Fellowship woiilil 
he given for proficiency in Biology, it might have been inferred 
that the electors had this object in view Biology is held, else- 
where lhan m Oxfoid, to lie the science w-hich tieats of the laws 
goveniuig oiganuation and vital activity , in oilier words, struc- 
tuie and function in «// foiiiis of life, whelhei vegetahleoi animal. 
It was not, peihniis, an iuuc.asoiubIe iiileicncc, Iherefoie, to 
diaw from the Icmis of the notice, that it was ihc intentfou of 
the Collcgi to make Biology in its uidcst sense (he foundation 
of the esammalion, and lo allow iiidiMdiial candid.iks to exhibit, 
in aildilion, such detailed knmvleilgi- a-, (hcv nughi possess of 
Fajology, Botany, oi < yen Pal i ontology i'his would not ha\o 
aUiiliiilcd to Biology a widei meaning than, for example, Mr. 
Heibeil Speneci or theSnenie md Ai t Depailmcnt altneh to 
It Thinking it dcsnablc, however (o get some olfienl iri- 
fomiation ujion the subject, T wiote to ihr I'lesident, who, alter 
somedtUy, lejilied lli i(, in Ins opinion, as piofereme would be 
given to Bndogy, U vvoukl he useless to otfei Botany as a sjictial 
subject Jills Is not moic reasomblo than it would be to say, 
that bei iiise I'livMcs was to I e the 'uli|eit of an examination it 
would he Us. Ics. b, off.i I'leitniity 01 Heat as a speeial subject 
Blit the lernis of the Pie-'ulcnt . leplv wticiatliei aiiilnguous, .md 
1 theiefoie itntle soini fuillii r iinjuincs I loai nt, .as the result, 
Ih.nt the (.ollegi consnleicd it iiupos ible to comjnie tlie incuts 
of a cindidate who sto.xl on (he /oologuil, w ilh one who stood 
on the Botanical, side ed the g. ner.d subjeet 

I think uiyscll llie ddlicuUyis not one which should have been 
found nisu|iei.il)le , but, assuming that the ( ollege Ind sulfieient 
gioumls foi a.hKueiil oinuion, then T tlinik tlu eleelois slicjuld 
liave olleiixl their hellowship loi Biology, when what they 
u li-,.! o. SI. t„ I., , -luiiled kilowleelge of the 
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LETTERS TO THE EDITOR 
[ 77/e Edtlor dots not hold UmstlJ rtsponstblt for efmions ixpt essed 
by hts cotrapoHdmts, Ho notice is taken yj anonymtns 
eommnnicatiens.'] 

Fellowship at Magdalen College 
1 THINK the notice, in NArunK of S«)t. 25 respectmg the 
election about to take place to a Natural Science Fellowship at 


The Sphygmograph 

There appears m Nvtokf, vol. vm p, 330, a notice of a 
thesis for the Af ]> Cantab on the subject of Bright’s disease, in 
which reference is es|X'eial!y made to some Siihygmographic 
observations therein contained It n apparently from the pen of 
Mr Garrod, who is himself the author of interesting and im- 
portant rcsuirthis with the sphygmogiaph and cardiograph. 
While agreeing with a p.art of my explanation of the normal 
pulse tracing, as reg-ards the points in whith it diirers from the 
view commonly received, he tikes exception to the account 
winch I have given of the tidal or first secnnduiy wave It may 
be well to say m rejily a few woids upon the point at issue, 
since the reference to It in the thesis was very brief and inci- 
dental, and I should not wish it to be taken as a full account of 
my views as to the mcdianism of the pulse. 

Tlioexplanation of Mr Garrod himself is tliat the tidal wave 
Is an instaut.ancous wave due to the closure of the aoitic valves. 
This theory was first proposctl by M Marey to account for the 
tidal wave in many of Us forms ; but, so far as I know, it has 
not iKcn adopted by any writer on the subject in England with 
the exception of Mr. Gariod There is this difference, however, 
between them, that while M Marey holds that the dicro'ic wave 
baa nothing to do with the aortic valves, but is a renection from 
the periphery, Mr Garrod considers that it is the wave of ex- 
pan-Mon from the closure of the aortic valves, which becomes 
separated from the mstaiitancous wave as it recedes from the 
heart. Thus the faculty of originating two waves of different 
velocity, which by most writers is attributed to the first impulse 
of the beartf combined with the closure of the mitral valvei is 
by Mr. Garrod denied lo that event, but ascribed to the closure 
of the aortic valves Now i believe it to be mechanically im- 
possible for any wave to be propagated with a velocity diftrent 
from that of the waw of expansion, except the purely vibratory 
wave of sound, and Mr, Garrod appears himself to hold that a 
mere vibration produces no elevation in the tracing. The ques- 
tion, however, may easily be determined experimentally. If 
there appear in the tracing two waves which ate travelling with 
different velocities, their relative position will vary at diSereot 
distances from the heart. Let, therefore, anyone who wishes 
to*iettle the question for himself take tradngs of a good many 
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markedly tncrotic pulses, say from the femoral and also from the 
dorsalis pedis arter eii According to the view of Dr. llurdon 
Sanderson end most other writers, the inlcival between the i 
primary and tidal waves ought to he more than doubled m the 
dorsalis pedis , according to the view of Mr. Garrod, on the 
contrary, that between the tidal and dicrotic waves It will he ; 
foupd that there is no such constdciable and constant variation 
as would be lequired by either theory, although the tidal wave j 
does not maintain its relative position to closely ns does the 
dicrotic wave The kind of pulse best of all suited tor this ex j 
pcriment is fortunately * rather scarce ; it is that of a young 
person who has a granular kidney, but is free from dropsy 

The theory of Mr Garrod may appear at first sight suitable 
to one ol the forms of healthy pulse, m which the tidal wave ap- 
pears as a slight elevation preceiliiig the dicrotic wave , hut I do 
not think that it will be accepted by anyone who has watched its , 
variation in a large number of diseased pulses, and has seen n 
pats through every gradation, from a scpa-alc and distinct w ivi 
to a mere convexity in the descending curve, winch m.vy com 
mence iinincdmtcly from the top of the pnmiry upstroke. In 
the pulse ot rigul iiteiics this latter foiiu is often t.rkcn when 
the heart is quut, hut when it acts more vigorously the lid il 
wave becomes separated, owing to the dcveloiimciit of the s,i- 
callod “percussion element,” winch is leally ihe effect of .>c 
quiied vcloi ily in the sphygmograph The case winch should 
atfoid the most crucial test is perhaps Ihii veiy rire one in wliirli 
Oie aouic oiilice is closely ohsiiucied, .iml scaiccly any viK s 
rennin to iiu duce a wave by their closme The tidal w nc 
should then, accoidiiig to Mr Ganod'sll coiy, he al least gic.ail) 
dimimshod, hut, m point ol fact, it is lien mote gieatly Him 
loped than under .my other circumst mces whatever hvidimo 
to the same ctfeil may he di lived fioiii the vise of an ailihci 1 
heart with expcrinicntal elastic tubes, (or it is loinid that, under 
BUitab'o coiidilinns, the tidal w.ive may he greatly prolonged by 
a piotiaclid coiitiacLion of the hcail '1 his was lirsl shown bv 
Mr. Wahonitd in the Mtiiiial J'imn, and allhough 1 lidicvc hi' 
thcoiy lo he cm iicous as to the icliliou between the pinnaiy 
and tidal waves, yet, with regard lo the practical associations >1 
the tidal wave, my experiments have led me to conclusions 
which me quite ni agreement with Ins, namely, that tliicc thin ' 
conn ibute to the development ot the tidal wave— increase • I 
prcssuie, diminution of elasticity, and prolongation of the hc.n' s 
contraction 

Mr. Gvirod argues that the tidal wave cannot have anything 
to do witli the ineitu ot the long lever, because tt is shown m 
till reflecting sphygiiioscope, ui which that is absent, I do imt, 
however, lonsider tliat the result is due solely, and possibly imt 
even chictly, to the iiierua of the lever, but lo that of the nistiii- 
iiietit altogether, and inertia is possessed likewise by the spliyg 
nuHCope Moreover, since the latter does not record its nidici- 
tions, It would be dilticuU to ascertain whether the tidal wave 
shown by it corresponds precisely to that of the sphygmograiiliic 
tracing. Another mstrument has also been callctl a spliygmo 
scope. In which the motion of the pulse is shown by the variation 
of a gas flame In this there appears indeed the countcrpait of 
the lidal wave, hut not in the form of a single wave , mvtt.id ol 
this a senes of small waves is shown These may appear only 
as a slight quivering motion, and are evidently due to the osi il- 
lation of the elastic diaphragm upon which the pressure of the 
pulse 15 received 

Mr G.ariod maintains his own theory especially on the ground 
of observations with his cardio--.phygmograph, showing the 
commencement of the tidal wave in the radial pulse to be s\ii 
chronous with the closure of the aortic valves. But the deter- 
mination of the moment of that closure depends on the correctm sv 
of Ills interpretation of the mliiOT elevations in the cardiographu, 
tracing. T hese are numerous, and his interpretation of tliein all 
IS most ingenious, but to accept it requires an imphcit f.uth that 
the ittstrumeut itself has no part in producing any of the minor 
features of the curve Now, that curve was drawn by a lever, 
moving on a pivot, and balanced between two springs, which 
would seem a contrivance peculiarly liable to oscillate. When 
therefore it is further found that in cardiac traemgs published by 
other obser^rs, or those obtained by applying the sphygmo- 
graph directly to the heart, there is «0 close correspondence 
either m the iiuinbor or the position of the Vlevatioiis, the con- 
cUision can hardly be resisted that some of them are duo to such 
osollatKin. My own opimoa is that neither in the cmrdiographic 
W. lmpeMr.UUb» 
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nor in the radial pulse tracing can the point corresponding to the 
end of systole be precisely determined 
The whole subject is one which it is diflicult even to state in- 
telligibly without a constant reference to diagrams of tiacings, 
and therefore, for a fuller account of my views as to the tlieory 
of the pulse, parbcularly in reference to the complete explanation 
of the dicrotic wave, I must refer to a paper to he published m 
the next number of the Journal of Anatomy and Jfkysiology, 
Wlule 1 consider that the construction of the sphygmograph 
has some influence on the tracing produced, yet 1 believe that, 
by a fortunate cliancc, the result is more practically useful than 
il the pulse-wave were recorded with perfect accuracy, for 1 think 
that slight differences in it, which would then perhaps escape 
notice, are, as it were, m.-ignificd and made mamlest to the eye 
I may say in conclusion that 1 do not quite agree m the view 
that we must wait for the ptatlical application ot the spliygnjo- 
mph until physiologists aie agreed about the theory of tlie pulse, 
for, according to present appc-irances, tint consummation is 
distant indeed There is, however, among sphygmographeis an 
agreement about practical iniorcnces which is almost as notable 
as the confusion which prevails as to mechanical cause.s. It is 
possible ihctclore for a person to use the sphygmograph for 
diagnosis and jiiogiiosis who does not even attempt to under- 
stand the eaus- of the waves seen in its tracings But it must 
be allowed that the settling of lIu mfclumcal question is much 
lo be desired, and that, without it, the sphygmograph cannot 
nffoid that service, winch othcnvise it would lie capable of doing, 
lo the Solving ot all gciier il [diysiol.-'gic \I pioblems relating lo 
the vascular sy-tcin And, fiom a jiraclicnl point ol view, these 
mav j>crhai>s he regiided as among the most important in phy- 
siology, for It Is piobably thiough the agency of the vascular 
system that many of the greatest cticcts ot remedies ace pro- 
duced. A. I.» Galabin 


On the Origin of Nerve-Force 

Iv a paper on this subject, by .Mr II Gariod, in 
N vrLKj., vol. vili p 205, the author states that in cold-blooded 
anmi'ils, neive-foice must be generated by the dilfercnce between 
their own temporvtures and that of the medium by which they 
are surroumlci! Now, to take the case of a frog as a common 
examjile of a “so-called” cold-blooded animal A few days 
ago, when the thermometer was standing at 71°, I took the tern* 
perature of two frogs, one was 69“, and the othei 67® , the 
diltcrencc between thenr temperature and that of the surround- 
ing •oir was practically ml Now, on a day of this sort of tem- 
perature, It would seem that the pervious micgument of the frog 
is continually exhaling moisture, and that m consequence the 
tempeialurc falls, and would continue to fall below that of the 
surrounding air, were it not that it w as raised by the heat gene- 
lated “ by the destruetion of tissue that is continually going oh 
within the body of the animal so between these two contend- 
ing forces a state of equilibrium results, and the temperature of 
the animal and the surrounding air are the same. But, if this 
be true, it follows that the vvhide of the heat from the ammal is 
used up in keeping up its temperature, and therefore none c.vn be 
spared for convti-ion into nerve-force Therefore, n frog at rest 
on a summers day ought to have no nervous energy Now, 
suppose oui frog takes to leaping vigorously, he will develop a 
certain amount of heat, and then he ought to have a great ucal 
of nerve-forcc , but it is not found that an active ftag is more 
“nervous" than a quiescent one 

Again, the nervous irntabiliiy of a frog, though jierhaps not 
acting With the instantaneous energy with which it acts m a 
mammAl, still persists fat longer than in other vertebrates, and 
will continue much longer after the somatic death of the animal, 
when It is quite clear that the tcmjieralurc of the body and the sur- 
roondmg medium will be the same Now in this c^e thenerves 
may be so imtaied as to lose all irritability, and yet, alter a 
period of rest, thij iriitabihty will be regaiiievl, clearly, to my 
mind, showing that nervous eneigy must be generated after the 
death of the animal, when aU differences of temperature 1 »V^ 

Fhially, it must be admitted, without the aid of any hypOthe- 
sis, that the difference between the temperature of a fiw and the 
snrrotmdtng air is, at any time, vety alight , and yet this animaj 
-..U.I. .-.Il .n evtremelv "Derusteut” form of Mrve- 
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On the Pol«rfaation of Light in the Rainbow ' ■j 
As I do not remember seeing any notice, in booics on light 
and colour, about the pdavisalion of light in the rainbow, I 
think it ray duty to relate the following facts, although I can 
scarcely think the appearance has been unobserved till now. 

Three times I have tested the rainbow-light this summer, 
and each time I found it wholly polarised On the first occa- 
sion, while looking at the rainbow, I thought I would examine 
. it with a tourmaline, which I kept in my pocket I looked 
at the bow, through the tourmaline, and saw the bow , but 
OB rotating the tourmaline the Ixiw alternately tlisappcaied and 
reappeared at every quarter turn while the light from a stack 
of chimneys which stood within the bow remained apparently 
unchanged bromthis I inferred that the light of the lainbow 
was wholly polansed, while the other light m its neighhour- 

I have observed the vanishing and rcappcaiing of the light 
of the rainbow on rotating the tourmaline on two occasions 
since that I h.ave waited for these additionsil occasions to 
make sure of the fact, as 1 was called away from the first oh 
servation ; and w hen 1 could go hack the rainbow had vanished 
The date of the Second and third times are August aS and 
September 4, 1873 

Leicester, Sept S Geo Finiay 

[The polarisation of the light of the rainbow was observed 
by Biot in 1811, and by Brewster in i8ia. (See “Brewster’s 
Optics,” art 185 ) With respect to nunliows by lelleclion, 
lliere are two kinds — (t) that observed by X Z V., in winch 
the light comes to the e>c from the water This is not thought 

worthy of special mention by Brewster (2) That In which the 
light of the sun reflected from water strikes the shower and 
forms a bow not concentric with the common bow (See 
"Brewster’s Optics,” art. 186 ) It is very easy to see that 
these two kinds of bow form p.arts of the same cone whose 
axis IS at the same altitude ns the sun, but m the opposite 
asimuth — C, M ] 

Autumnal Typhoid Epidemics 
These appear to be two types of these,— first, the malignant 
and dangerous, which breaks out in isolated spots and is usuaily 
traceable cither directly or indirectly to some sms of sewerage , 
and a second or milder form, which extends over far larger areas, 
is much more general, and apparently unconnected with sewage 
exhalations or liquid contaminations. Some observations f have 
lately made suggest an explanation of the origin of thie'latter 
form We have had just a moist and rather warm summer, 
followed by an unusually wet autumn Turnips, swedes, beets, 
mangolds, cabbages, potatoes, peas, &c., put forth luxurious 
foliage, and much of this, especially the lower leaves of turnips, 
swedes, and cabbages, have been rotted by the recent rams— so 
much so, that many a country lane that should have exhaled 
tweet bilmy odours has beenjthe abode of most unromantic 
stink. This 11 especially the case in the flat market garden 
anas that he by the side of the Thames, and in these the most 
especially where cabbages are cultivated I have no doubt that 
the partridge shooters of 1873, who have largely availed them- 
selves of the cover of tumip-fields, will confirm my observation 
of their oflTensive odour. 

Modem agriculture is, in England, chiefly developing and 
extendlEg.iB the direction of root crops for cattle feeding, and 
the fonge of these is very liable to oflensive decomposition 
tinder the conditions above named. When the autumn is hot 
and dry, their outer leaves, and also those of kitchen vegetables, 
drop off and retain to the soil in a dry, crisp, and modorous 
conaition. 

That the moist decomposition of such vegetable matter should 
supply nourishment to duesse germs analogous to those which 
are fed by sewage, and that tht exhalations of the decomposing 
vegetables shoi4d spread them after the manner of sewage ex- 
hsTotioiis, is obrioumy probable 

If I am right, the ^dely extended and milder forms of autumn 
epidemics should be most prevalent in such years as the present, 
and should prevail more especially m market-garden and cattle- 
feeding districts:' 

So & as my own means of observation extend, this appears to 
be the case, tmt as these are too limited to justify any positive 
condosioii, I throw out the above as a merely suggestive ex- 
planation, demanding further confirmation, which some df the 
readers of Nature may be able to wroly. 

Woodside, SepU 8 W, Kattiiu WOibUUa 


Venomous CaterpiUara 

er in Nature respecting _ 

3 offer a few reniaiks from personal c 

The rough hairy caterpillars have a bad reputation everywhere 
As a boy, the nurses told me if one got tight round my fingqr, tt 
(and of course I understood the finger) would have to be cut off. 
In Switzerland they are regarded by the common people ss 
poisonous, though, ns far as 1 know, •without foundation. 

In Portugal there is a most remarkable gregarious species, 
known as the “ proceasion caterpillar,” from the great numbers 
that may be seen advancing in a body This kind has undoubt- 
edly the power of causing very considerable irntation to a 
tender skin. A specimen once crawled up the arm of my little 
girl, then one year old, leaving the skin-surface red and in- 
flaroed along its track , and there was a tradition at Lisbon of 
a child that had fallen Into a mass of these larvae, and subse- 
quently died from the consequent inflammation 

In Brazil there is a species m the neighbourhood of Rio that, 
with re»rd to the formidable nature of its external clothing, is 
a veritable porcupine. It corresponds remarkably with the de- 
scription of the Burmese specimen, both in size and colour. 
The hairs, in a state of repose, are, however, but slightly erect, 
and It IS only when irritated or alarmed that it raises their * 


testimony , but as our experimental ardour did not induce us to 
grasp the creature, the consequences were never serious The 
largest hairs must be nearly an inch long, and the points of all 
have a lighter appearance, as though singcil. It was Interesting 
to watch their elevation by the animat on the approach of the 
finger, os though by some electric attraction The stinging sen- 
sation is analogous to that caused by a nettle I am inclined to 
think that m this case the cause was likewise analogous It is, 
however, possible that the,hnirs are brittle, or armed with articu- 
lated branches. 

With reference to the power of detaching hairs possessed by 
tome caterpillars, a remarkable instance came under my notice 
m Tignca (Brazil). It was observed in the larva of a beautiful 
block and white butterfly with conspicuous yellow tail The de- 
termining principle of its existence appeared to be rathei economy 
than defence Consequently the hairs with which its body was 
covered were utilised m the construction of its cocoon. For this 
purpose It was first clearly ncccssaiy to shed them , after which 
they were dexterously crossed and lecrossed over the creature’s 
body ensconced under the shadow of some convenient leaf In 
this process, if thread was used at all, it was with the greatest 
economy. 

As It was evident that such hairs must be well adapted to their 
purpose, I examined them under a good microscope, when I 
found them armed with short barbs on all sides, especially 
towards the extremities. The spines were tolerably thick, givmg 
under the lens much the appearance of a spng of jumper. 

Beme, Switzerland C. EDEN 

In reference to the article on venomous caterpillars in 
Nature of the 14th mat., 1 beg to offer you, if the subject is 
not closed, my own very unpleasant experience 

On the 19th of June last, as I was sittmg in my drawing- 
room near an open window, looking on the garden, I suddenly 
felt an itching sensation m my throat and arm, and on examining 
my dress I found a large brown long-haired caterpillar. In a 
few moments my skin, on the parts affected, was covered with a 
strong eruption attended with intense heat Thinking it im- 
possible that the insect could have produced this inflammation, 
I sent for a doctor. After exomming the skin he assured me he 
Could see no other cause, and that the eruption resulted from the 
hairs of the caterpillar remaining m the skin. 

He ordered me some simple applications, telling me that a 
few hours would bnng relief. In this he was totally mistaken 
The inflammation mcreased to the extent of producing general 
fever ; I passed a sleepless night, and the next day it continued 
unabated. After that it very gradually subsided, but the traces 
of the eruption were visible ten days afterwards 

The insect could not, I imagine, have bitten me, as I felt 
nothing at the moment. 

I have frequently been bitten by tropical insects, but in no 
one instance have I suffered so severely, or been so disfigured. 
The scmadon reminded me somewhat of the prickly heat, only 
It was tafinitely more intolerable. 

Theie was no predispoifiag cause, as I was at the time in good 
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health, and had no tendency to fever, although the temperature 
was remarkably high for the month of Jane 
» I have not seen a similar accident during my fifteen years* 
residence in France, but I presume they are not unfrequeot 
here, or there would be no reason for the vulgar French ex- 
pression “ Mauvaise comme une chenille. ” A. Gili-anpir 
7, Rue St. Claire, Passy, Paris ^ . 


The Qlacial Period 

Prof. Tynball has several times called attention to a point I 
in regard to the height of the snow-line, which seems to be 
steadily overlooked by those who speculate on the causes of the 
great prevalence of snow during the glacial epoch It is of 
course well known that the height of the snow-hne at any place 
is determmed mainly by two things, viz , the depth of smiiual 
snow-fall, and the temperature of the place. If the amount of 
snow falling over the whole earth is to be incieased, the evapoia- 
tion must also be increased (“ Heat as a Mode of Motion,” 
pp. 206-7 New York, 1866 ) This would also raise the tem- 
perature, but the snow-lme might nevertheless descend We 
have a case of exactly this kind m the Himalayas On the warm 
southern side of these mountains the snow-line is, nevertheless, 
3,000 ft. lower than on the northern side, where the temperature 
u very much colder 1 his is evidently due to a difference in the 
amount of annual precipitatioil Assume that the sun was 
at one time much warmer than now, and that since then it has 
been steadily cooling , and I believe you have the key to the 
solution of the questions asked by J H Rohrs, as well as to 
such questions as the widespread occunence of tropical vegeta- 
tion during the past ages, 

Iowa City, U.& Frank L Niphfr 


RECENT RESEARCHES ON THE LOCALISA- 
TION OF THE CEREBRAL FUNCTIONS 

T he fifth part of Dr. Brown-Sdquard’s new “ Archives 
of Scientific and Practical Mcdictne ” contains an 
excellent report by Dr, Neftel, “ on some of the recent j 
researches in neuropathology ” embracing a digest of I 
several important modern methods, recently introduced, 
for the purpose of analysing the functions of the different 
parts or the cerebral hemispheres, together with a suc- 
cinct account of the results arrived at by their employ- 
ment. An abstract of this report forms the substance of 
the present notice. 

The researches of Longet, Magendie, Matteucci, and 
others have led to the assumption by most physiologists, 
that the cerebral hemispheres, especially their cortical 
substance, are destitute of sensibility, being the seats of 
origin of higher mental phenomena only. The experi- 
ments from which these conclusions were arrived at, con- 
sisted in the irritation of the hemispheres in living 
animals by mechanical, chemical, and electrical means ; 
and 10 none were they succeeded by muscular contrac- 
tions. As if to put the question beyond a doubt, Flourens 
removed the entire hemispheres without disturbing the 
muscular mechanism. 

But the tendency of modem observation is in a diffe- 
rent direction ; the new researches have been made inde- 
pendently by several investigators, with entirely different 
methods, nevertheless the results are the same, contrary 
to that of the earlier workers ; the evidence going to prove 
that the cortical substance of the cerebral hemispheres is 
in close relation with ceruin muscular groups, forming 
the “ psychomotor centres ” of Gudden. 

Fritsch and Hitiig commenced these researches, the 
latter having observed that galvanic excitation of the 
hemispheres m the living man produced contraction of 
the eye-muscles. This aberrant result suggested further 
experiments. They irritated the cerebral hemispheres m 
a dog with an extremely weak current, and found that 
rnovements of certain groups of muscles followed the ex- 
citation of definite spots on the anterior convex portion of 
the brain, always upon the side opposite to that which was 
acted on ; whilst the same excitation of portions of the 


hemispheres situated more postenorily, produced no 
effect. Thus they found the centre for the extensor and 
adductor muscles of the anterior extremity at the external 
end of the pre-frontal convolution j and somewhat 
hind it the centre for the flexor and rotating muscles of the 
same extremity. The irritation of these centres by 
metallic closing of a very weak galvanic current produces 
a single contraction, whilst the interrupted current pro- 
duces tonic and gradually disappearing contractions of 
these muscles, followed by epileptiform movements. The 
anode has much more influence in producing these results 
than the cathode, so much so, that with a current of 
minimal intensity contractions can only be produced by 
the anode. 

When Fritz and Hitzig removed in dogs the centre for 
the anterior extremity, this latter did not become entirely 
paralysed, the animal could use it, but imperfectly, and 
seemed quite unconscious of the condition of the limb, 
which could be placed into any position without attractmg 
its attention. 

Nothnagel employs a new method for the determina- 
tion of the functions of the brain. His observations are 
made mostly on rabbits. An incision is made m the 
scalp, the skull is perforated with a needle. Through the 
can^ thus formed in the bone a very small drop of a con- 
centrated solution of chromic acid is injected by means of 
a hypodermic syringe with a very slender nozzle. The 
scalp wound is then united by suture, and the animal does 
not seem to be affected, except with regard to the func- 
tional derangement incidental to the lesion. Generally 
they survive the operation two or three weeks, and die 
from causes which Nothnagel cannot explain, no consti- 
tutional symptoms being developed. However, when the 
chromic acid is injected into the lateral cerebral ventricles 
death is the immediate result. On post-mortem exami- 
nation, where the chromic acid was injected a minute cir- 
cumscribed place appears, of a green colour, resistant and 
bard. 

In methods employed previous to this, many causes 
acted to impair the vmue of the results arrived at ; there 
was considerable hajmorrhage, refrigeration of the brain 
surface; and modification of the intra-cranial pressure, in 
addition to which the animal died very shortly. These 
are obviated by the new means just described ; many fresh 
facts have therefore been brought to light In one of his 
experiments Nothnagel made a chromic acid lesion on the 
surface of the cerebral cortex, which penetrated very 
slightly into its substance, in a spot corresponding exactly 
to the outer end of the post-frontal convoluUon. The 
animal appeared healthy, but it was found on careful ob- 
servation that It had loA the muscular sense in the an- 
terior extremity, on the opposite side to the cerebral lesion, 
It being possible to put, and retain for some time, the 
affected paw in strained positions. This condition passed 
off before death, which seems to indicate that the terminal 
station or the real centre for the muscular sens# exists 
elsewhere, and that after a time other ways to it become 
developed. , 

Nothnagel found, further, a circumscribed locahty in 
the cerebral cortex, the lesion of which produces a partial 
and transient hemiplegia of the opposite extremity. 
This spot IS in front of that for the muscular sense, and 
deeper than it. In no other portions of the cerebral cor- 
teiL except those above mentioned, have the chromic acid 
lesions been followed by paralytic symptoms. 

Gudden has introduced another method by which the 
function of the different parts of the cerebrum may be 
studied. He finds that newly-born animals, as rabbits, 
will undergo a very great amount of muUlation witlMUt 
interfering seriously with the nuuittve functions, so that 
portions, of the brain may be removed, and the ammai 
wOl grow to fuU size, with no pecuhanties excepung ttosc 
rflfi tiging from the absence of the parts removed. The 
s^htsoifibility, rapid coaguUtion of the blood, and thfl 
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quick growth, are all in favour of operations. The fol- 
lowing are the results of his experiments on the cerebral 
hemispheres: — "Very convincing facts are obtained by 
removing the cerebral hemispheres m new-born animals, 
.and allowing them to grow up. The result is idiotismus 
There is also reason to locate the organic condiiions of 
voluntary movements in the cortical substance of the 
brain, but there is no reason to accept the corpus striatum 
ds a motor g.mglion. The hemiplegion following the 
deslruction ot the nucleus lenticularis can be satisfactorily 
explained by the rupture of fibres passing through the 
intenial capsule. 15 ut admitting the cerebial cortex as 
tl^e organ fer voluntary movements, theie is no necessity 
to have another motor ganglion Indeed, Gudden’s ev- 
perimcnts on new-born rabb.ts, by removing portions of 
the hemispheres, have demonstrated that the organ of 
voluntaiy motion is located in the frontal part of the 
cerebral cortex." 

Dr. Ferriei, whose results are referred to in another 
column, IS working in a similar fitld of obscivation, with 
the view of elucidating the relations between certain con- 
volution centres, and definite sets of muscles at the 
periphery, 


FRENCH ASSOCIAllON FOR THE ADVANCh- 
MENT 01 ' SCIfNCF 

T he second meeting of the French Assocmtion for the 
Advancement of Science was held at Lsons from the 
2i5tto the 38th of August, under the Presidency of Prof. 
Quatrefages. This Association bids fair to become as 
popular in France as the Biitish Associafim in this 
country The work done in the 'ortions which I visited, 
those of Anthropology and (neology, w.ss, to sav the very 
least, as valuable as that done by our ow n sections. Among 
the papers brough t before the former, the pleistocene stai ion 
of SofutriS excited considerable inierest, and was sulrse- 
qu^nily visited by the section 1 he site has been used by 
man for habitaiion and buri,il, as late as the Merovingian 
times, in which it was a cemetery, .tnd the strata are to a 
copsiderable extent temanN. 1 he association of remains 
on, that spot cf vaiyirg age, Pal.colithic, Neohthk, and 
Frankish, seems to throw a doubt on the precise date of 
the human skeletons, buried at full length, and generally 
believed to be of the same age as the associated imple- 
ments of reindeer, and bones of mammoih. Dr Gosse 
also read a paper on the reindeer-cave of Veyriers, 
Switzerland, and exhibited carved implements of reindeer 
antler^ usually called “ batons de coinmandement," which 
are ot the same form as the airow-slraighteners of the 
Eskimos. Here, as m the caves of Belgium exploit'd by 
, Dupont, they presented but one perforation The 
deliatcs were very anim.itcd, and drew out many valuable 
remarks from the eminent anthropologist. Dr. Paul 
Bhoca, 

In the, Geological section, papers w'ere contributed by 
the powe de Saporta, MM. Dummtier, Beboux, and 
Others, ancl in the debates Prof. Carl Vogt of Geneva took 
a prominent part. MM. Falsan and Ch.antre exhibited 
and described an elaborate map ofbhe glacial phenomena 
of the middle basin of the Rhone, drawn on a large scale. 
They traced the glaqiers of the Alps, and of the Jura, 
as far to the west as the Sdone, and as far to the south as 
Valence , and they proved that there were two epochs of 
glaciation, the one during which the area m question was 
covered by a great icc-sheet, conveying Alpine blocks over 
the Jura into the valley of the Sdonc and middle basin of 
the Rhone, and the otqer during which the gLiciers were 
isolated, and local moraines accumulated m the river 
valleys. These two periods correspond with those which 
have been noted in (Ireat Britain apd Ireland, by Prof. 
Ramsay, Hpll, and others. The map presented a com- 
bmation of artistic skill, with careful work in the field, , 
which is very rarely nut with. 


In the evening three popular lectures were given to the 
public, one of which, bv M, Janssen, on the Constitution of 
the Sun, was admirably illustrated. 

The times of meeting of the sections differ from ours, 
the programme of the day being, first, a morninn' sitting 
from 8 30, or 9 to u A vr — th /lUtii-r , and, an afternoon 
sitting from 3 to 5 i' vi — then clinner ; and sometimes an 
evening silting coinntfPc,ing at eight, when there were no 
lecturis going on The stc'ions weie 15 in number, and 
comprised Agiicultiire and Medicine, as well as those 
upiescnted in the Br'ti-h .Association Ihcre were ex- 
cursions down the Rhone, and to (joneva , a grand/</e 
given by one of the inori Hants, and a niagnihcent enlcr- 
tainmont given by the Ciiy of Lynns in the lown Hall 

In writing this short nntieo the extreme courtesy and 
consideration of the Frtnch .Vssori.ition to the stringers 
should not be omitted 'Ituir hosp’talitv to the only 
Engli-li guest pioscnt was too grort to llow from arv 
person il motive, ,ind cv idonllv w.is intcndid .nsam.aik 
of respect to the lirituh .'\.-.sociatU'n \V. B D 


THh Mhl'LOHOIOi.IC \L (.ONGRESS AT 
r/ENN t 

'■put. Meteorological Congicss whicli mot at Aheiina 
duiirig the pist month woilcid very haul ,imid m 11 y 
difficu'tie-., and we believe will have good results 1 tm 
Congress *. It born S' pt 2 to Scpl td I he piotocols and 
ippendircs are in the press, and will apnenr I'fliciaily in 
I' rent h .ind German, wh.le Mi K 11 Scott has under- 
taken an I'2ngli‘h tr.m l.ition, which will appic.ar as soon 
as possible. The (ollowiiig is a Int if the ddtp.it . 
from the various coiirtncs Antonio Agiular, Spam, 
H Buys Ballot, Ncthcilimls, C.iil Biulins, (,ermiro , 
Alexander Buchan, <»rt.U Briton and Ireland, I 1 '. 
Campbell, China ; (.lov tantoni, Itily, .Vnsttde Coiim- 
bary, I'uikey ; v. t /clechowsky, .Viistiiv, F Doergiits, 
Germany; Prof Eboriui)er, B.iviiia, liadekso di 
bilveira, Portugal , .M Gloe'cner, Bilgmm , Julius ll.inrt, 
Austria, Hotimeyer, Denmaik , Carl Jelmtk, Austri 1 , 
Josef Lorenr, Ausitu , Ikimich Mohn, Norway , Robert 
Muller, Auslii.in-IIun'gaiy , .Albeit Myer, Uniied St.ites , 
Georg Neiiin.ayer, Germany, L. Plantamour, Switzm- 
l.and , Ernst (Aue'elet, Belgium , R Rubetison, Sweden , 
Guido Schen/I, Hungary, Juliu' Sdimidt, Greece; II 
Schoder, Geitnany, Robert II Scott, (ire.at Britain and 
Ireland , Carl Sohiuke, Germany , II. Wild, Russia , F 
Winnecke, Germany , A /.iinar.i, Austria. The following 
is the programme ol subjects discussed — 

I. Itiitrumeiils - 1 What is the construction of the 
barometer most suitable for sia'ioiis of the second 
order? Is the use of aneroids at such stations advis- 
able? 2. What mode) of exposure of thermometers for 
the observation of air tempcralure is the best and most 
spitabic for general adoption > 3. What is the best con- 

struction for maximum and minimum thermometers? 4 
What instruments should be used for determining intensity 
of radiation, and in what way can the comparison of 
the results obt.uned be secured? j. What 'is the 
best apparatus for observing earth temperatures ? 
At what depths ought they to be made, m order that 
the desired agreement may be attained? 6, What 
instruments should be used for ascertaining the state 
of moisture ol the atmosphere Does the psychro- 
meter suffice for this purpose ? Can the hair hygro- 
meter be made applicable, and with what limitaiions? 
7. In what way can .111 agi cement in the signs (or the 
directions of the wind be atuinco ? Is the deduction of 
the mean direction of the wind acco<diiig to Lambert’s 
formula desirable ? Is it desirable or not to in- 
clude very light winds (force o) in constructing wind 
roses for the direction of the wind ? 8. What scale is 

to^ used for the force of wind where it has to be 
estimated without the aid of an instrument ? 9, Is the 
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introduction of simple ceunting instruments for ascertain- 
ing the rate of the wind desirable ? What units should 
be fixed upon as a basis for observing the rate of the 
wind? lo. What is the most suitable form, size, and 
position for rain-gauges At what time of day should 
the measurement of rainfall be made, i r Should days 
of rain and snow-fall be separated from each other, or be 
counted as the same ? la. Is it desirable in recording 
the airount of bad to separate the falls of sleet (graupel) 
from those of .hail proper? 13 In reckoning thunder- 
storms, are the storms only to be recorded, or the days in 
which they occurred? How 1$ sheet-lightiung to be 
regarded ? 14. What apparatus is to be recommended 
for measuring evaporation ? What is the most suitable 
exposure for the vaponmeter? 15 How should the 
amount of cloud be estimated and recorded? Is it 
desirable to introduce for clouds, hydrometeors, and 
for other extraordinary phenomena, a nomenclature 
which shall be independent of local language, and 
thercfoie universally intelligible? 16. Moreover, should 
other elements which are reckoned meteorological, /' e'- 
atmospheric electricity, ozone, &c , be included in the 
circle of normal observations, and what are the most 
suitable instruments for observing them. 17 For meteo- 
rological measurements should the sarre units of measure 
(units of length, degree, time, &c ), be introducad into all 
countries ? or is it sufficient to establish fixed rules for the 
reduction of the measurements used m different countries 

II Taking ami cakulation of (he obsit'i'atKms 
Could corresponding times of observation be established 
at all meteorological stations. 19. According to what rules, 
periods of time, &c , are the mean values of the vari< us 
meteorological observations to be calculated ? Is it 
expedient to begin the meteorological year with the month 
of J anuary, or with the month of December ? 20. In what 
way, and for what periods of time are the normal values 
of the several meteorological elements to be deduced ? 

III. Weather tilegrams.~i\. Does the interchange of 
weather telegrams appear so useful that a wider circulation 
and more complete organisation should be given to it ? 

IV. Maritime Meteorology.— ii. In what way would 
maritime meteorology be best introduced into the system 
of general meteorology ? 

V. Organisation —2'^. Is it desirable that in each 
country one or more central stations for the superinten- 
dence, collection, and publication cf meteorological ob- 
servations, should be established ? 24. In reference to 
the verification of instruments .and the inspection of 
meteorological stations, can any adequate general rules 
be laid down ? And is it advisable to introduce geaeral in- 
structions for taking and calculating meteorological obser- 
vations ? 2$. In what way can the agreement of the stan- 
dard instruments of the various central establishments be 
best secured ? 

VI. PubluatioH of Observations. — 26. Is it desirable 

and practicable to publish the meteorological observations 
of a limited number of stations in each country in a uni- 
form manner and within a reasonably short time after the 
observations have been made ? 27. How is the inter- 

change of meteorological publications of various mstitu- 
tions and countries to be organised most simply, speedily, 
and certainly ? 

VII. The Carrying Out of the Decisions of the Congress. 
—28. What measures should be adopted for the accom- 
plishment of the decisions and purposes of the Meteoro- 
logical Congress? For this purpose, is the establish- 
ment of a permanent committee and the arrangement of 
further meteorological Congresses necessary ? 

BIRMINGHAM NATURAL HiSfORY Am 
MICROSCOPICAL SOCIETY 
A BOUT twenty members of this society, including 
several ladies, proceeded to Tcignmouth in the 
beginning of Septemoer, in fulfilment of the proposed 


marine excursion, and took up their quarters according to 
agreement at the Queen’s Hotel The yacht Ruby had 
beep chartered for the occasion, and proved a most sea- 
worthy and serviceable craft. Dredging operations com- 
menced on Monday, .Sept, t, and were continutd daily 
throughout the week, m depths varying from 5^ to 20 
fathoms. The atmospheric, surface, and bottom temptr.i- 
tureswere taken at each sounding, the maximum and 
minimum results being as follows . — 

Atmospheric temperature, Maximum 66'’ Minimum 64“ 
Surface „ „ „ 61® „ 5 SI® 

Bottom „ „ „ 604” „ 58" 

The averages were • atmospheric, 6si°, surface, 59]®, 
bottom, 58 j®. A M iller-Casella thermometi r w is uscil. 
On the whole the results of the dredging were very sati - 
factory. The weather was fine, but cloudy, wi'h occasional 
ram, and somitimes a little too calm for the work 
About 30 hauls of the dredge were made, and specimens 
of many of the marine invertebrate animals in the neigh- 
bourhood secured. The tangles attached to the bag of 
the dredge sometimes came up literally swarming wnh 
echmoderms. By far the most notewoithy capture was 
Comatula tosaeea, the feather-star, two individuals of 
which were taken in the larval pedunculate condition 
attachdl near the base of a frond of Laminaria, which 
w.as tom off by the dredge * The specimens measuieU 
about one-third of an men each in length. Five young 
Comatul.e m a fiec condition, the largest about an 
inch across, were also taken A subsequent haul on 
the following day brought up from the same locality 
three adults The me*mbcrs of the .Society had the 
unusually rare opportunity of seeing under the mirro- 
scope the young feaihcr-stai s in the living state Thi y 
were but little thicker th. n sewing-silk, of graceful, erecr, 
hly-like form, and very lively, bending and waving on the 
peduncle ; the arms vigorously contracting in an inwaid 
direction. Drawings of ihc l.irval Comatul.e in the' living 
state were made to scale by Mr Wills, with the camera 
lueida, and the specimens mounted by him for exhibition 
to the Society. A full description will be communicated 
to the Society in a report of the excursion During the 
evenings the members had the opportunity of examining 
under the microscope the pedicell.in.e of the star-fishes 
and sea-urchins, and the whip and bird’s head processes 
of certain of the polyzoa, also the structure of Botryl’iis 
and other tunicatcs, tlie larval forms of Crustacea, &c , 
objects always interesting, but specially so to a society 
carrying on its work m an inl.ind neighbourhood fir 
removed from the sea. In the course of the week very 
enjoyable excursions were made by some of the membi rs 
down the River Dart to Berry-Pomcroy Castle, Lustleigh, 
Becky Falls, Moreton Hampstead, Chaglord, Exeter, Tor- 
quay, &c. On the whole, the excursion has proved a nit it 
successful experiment, quite fulfilling the expectations uf 
those who projected it, and it is to be hoped may be su. - 
cceded by others in a wider field The members leccived 
much kind attention from the Rev R. Cresswcll, Mr. W. 
G Ornicrod, Rev. R. C Douglas, Mr Adams, and other 
gentlemen. Most of the party returned to Btrmingh.am 
by train on Monday, having had a most dehghtiiil 
excursion.— -The members of the society who remained m 
Devonshire after the marine excursion had a grt.it 
treat on the following Friday, when they were escorted 
through the famous cavern by W. Pengelly, F.R.S., who 
cotirfeously explained to them the mode of conducting 
the explorations, the contents of the flora, and their rela- 
tion to geological time. Mr Pengelly also showed them 
at hiB own bouse tl e collection of bones, teeth, &c , of 
mw, and the extinct bear, hyaina, dog, and other animals, 
and the flint implements «f earlier and later manufacture 
found therewith in the cavern. 
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THE COMMON FROC 

I. 

AT is » Frog ? At first, almost all persons mil think, on 
’ ' meeting -with this quesuon, that they can answer it readily 
and easily. Second thoughts, however, will show to most that 
such IS m no means the case 

Indeed many a man of education and culture will find himielf 
, entirely at a loss, if suddenly called upon for a reply to what is 
in fact a problem by no means easy of solution 

” The Frog is a small saltatory Reptile " will probably be the 
im\y of the majority. But ts it a Reptile ? At any rate it begins 
life (in Its Tadpole stage) like <r ' 

By the great Cuvier, however, as by very many naturalists 
since, it has been regarded as a Reptile and classed with Lizirds, 


be considered one of the most .onomaloui of animats 
Many persons are accustomed to make much of the distinctive 
peculiarities of the human frame. In fact, however, Man’s 
bodily structure is far less exceptional in the animal senes, is far 
less peculiar and isolated than that which is common to Frogs 
and Toads. 

The number and nature of both the closer and the more remote 
allies of the Frog j its distribution both as to space .and as to 
time 5 Its relationships whether of analogy or affinity * to very 
different animals , its bony frame-work , its muscles and nerves , 
Its brain and sense-organs , Iti respiratory and eacrelory struc- 
tures ! Its various changes from the egg to maturity, together 
with peculiarities of habit in allied forms ; are all matters which 
will well repay a little attentive considerauon 
Indeed U is probable that no other existing animal is more 
replete with scientific interest of the highest kind, than is the 
Frog. 

About it are gathered biological + questions which beir upon 
the origin of siiecie-., an i u,.on the cmise aivl modt ,1 or 
game developiiiuit, as wJl ,is other -pecuhli.e luo.dcn.s to 
which answers are ns yet lar to -cek 

If It 18 a fait that ail the vinou, sprues of aimnals liave arisen 
through ordinary gtn.ia i n one fro n aiiolhci by a proctss of 
development, the Ufa history of die Fiog may with reison be 
espected to have some bearing upon such a process, since 
every Frog begins ns tree existence with the organisation of a 
I'isb, and afitr undergoing a remarkible ‘'Metamorphosis,” 
attains the tonditlon ol in a i-lircathing quadruped, .^pable of 
ea*y and mind lenestiial lotiiiiiolion 

flieic IS a iimitir with ic-pect to which the z.sologist can 
liufilly void regarding iha lio'a iisi wtth .nvy The creatures 
nnyiit I'tsi liy tin Uttei m ij be rare or inh iliilanls •>! staliuii- 
dilliLuit o' nete-ss, liu ai .my t Ic they are inc.ipsble of lliKh’ or 
coiieta'iiiciit, an.i specinieiis ot some kind or other generally 
present themselvts m ideniy 

On the other hand not only docs the townsman of a tluckly- 
Jieoplcd land like our own, often meet with fewer animats in his 
TOuhtry walks tiian he antuipatrd, but the explorer of tropical 
lands and virgin foiesis has Irequently to endure disappointment 

from Uie coniiast between tlic richness ol a known local launa 
a^ (he little to be actuady seen of the animal population ol the 

hrog* and Toads, however, arc often enough seen bith at 
home and abroad, and when perceived generally fall a far more 
ready prey to (lie collector than d , the swifi-ninnuig Livard, and 
small Beasts whieh are the commontst grnund-aniinals met with 
besides. The group is also rich m species as well as in mdi- 
Viduali, and it is spread over the far greater part of the habitable 
globe. Nevertheles frogs and loads have few adourers even 
amonpt professed zoologists, and meet with no little neglect 
While the term “ Onrlholojist ” t is familiar to everyone and 
the title “Erpetologlst”! is so to aU naturalists, the name 
“JBatrachologist"|| has not yet been conferred on or assumed 
by any one worker m Science 
* Analogous relationship refers to the us 
lionship ol affinity refers cither 10 such a n 
an idea aihnity rep'iaing on suiiiianties of I 

t B ological questions are questions referring to lirma beings “ Bioloi 
Uinv the science which treats of all Iivng t'luigi, including both pams 


lonship as that ol kmdred or 


Economically, Frogs are of little esteem in Eimland save 
occasionally for bait and su the staple food of certam tare and 
interesting animals preserved in our menageries. Our American 
cousins iiSeed have given one more evidence of their French 
sympathies by the introduction of the Frog into their cutsme, 
and, as suits that land of the longest iivcrs and the larggst lakes, 
It is no less a creature than the gigantic Bull-frog which figures 
in the nuHii of Transatlantic gourmets 
If zoologists and economists have neglected the Frog, the 
same assertion can by no means be made with respect to ^ysio- 
logists. 

The Frog is the never-failing resource for the physiological 
experimenter It would be long indeed to tell the suflIerinM of 
much enduring frogs in the cause of Science ! What Frogs 
can do without their heads ? What their legs can do without 
their bodies ? Wh-ut their arms can do without eillier head or 
trunk ? What is the effect of the lemoval of Iheir braini ? How 
they can manage without their lycs and without their ears? 
What effects result from all kinds of local iiriiations, from chok- 
Ings, from poisonings, from mutilations the most varied ’ 'I'heae 
are the questions again and again addressed to the little animal 
which perhaps more than any other deserves the title of “the 
Martyr of Science ” 

To return to our qut 
'lo answer tins. It wi _ 

tain prclimm.-iry acquaintance with lire frog absolutely 


I a bird, and ASynp, 



Secondly, to study those creatures which are most like it, 
and are, therefore, as sve shall directly see, its “class fellows,” 
living and fossil. 

Thirdly, to investigate Its anatomy so far as to be able to In- 
stitute fruitful comparisons between its organisation and that of 
all other creatures belonging to the same great primary group of 
animals to which it pertains 

Fourthly, to sum up the results in a series of successively 
Wiwf And wider comparisf>ni, and by the hght thence derived to 
answer as fully as the present state of bcience aUows the question 
first asked. ^ 

We ahall then bt able to answer that que.tion, because we shall 
I have ascertained how various parts of this creature form one 
I whole as a system of mutually related structures ; and 

Bow this whole and its parts arc related to the entire senes of 
animal ei^encep from the monad up to man. Then, and then 
only shMl we be able to say what a frt® is. 

In the first place it is necessary to acquire a general notion of 
the way in which animals are distinguished and segregated into 
groups, as well as the general system of arrangement of those 
poups and the mode of bestow ng namjs which has bten adopted 
by zoologists in common with liotanists. 

When we have acquired an adequate general notion of zoolo- 
gical classification we shall be able to see with what creatures 
admitted to be, in vanoul degrees, allied. 

! The whole mass of animals of all kinds from man down to 
j tho lowest ammalcula) is spoken of by the (aneiful ter* i%* 
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ehm, Tbns w« h«ve th« anitntl kingdom In contrast with and 
in distinction from the vegetable and mineral kingdoms. 

This great whole, the animal kingdom, is subdivided into 
seven great croups or sub-kingdoms, to one or other of which 
every animal known to us belongs 
hach of these sub-kingdoms (Uke every more subordinate zoo- 
logical group) IS characterised and defined by certain points of 
structure possessed by the animals which compose it and which 
serve to distinguish them, 

Thus, if we take u^ an earthworm we see that its body is com- 
posed of a scries of simUar segments or rings placed one behind 
the other, and we know that it belongs to that ^eat sub-kingdom 
of ringed animals termed Aunulosa 
If we examme a thousand-legs or a wood-louse we see that 
here again the body is evidently composed of a scries of rings or 
segments, to most of which jointed legs are attached A suc- 
cessive survey of a iohster, a scorpion, a bee, a beetle, or a 
butterfly will reveal to us that all these creatures, however diffe 
rent in other respects, all belong to the same ringed type, » t , 
that they are a'l members of the sub-kingdom Annulosa, which 



contains all such animals, all insects, togethei with spiders, 
earthworms, and leeches. 

Another great sub-kingdom called Mollusca contains all snails, 
slugs, cuttle-fishes, and creatures of the oyster and scallop class, 
•Such ammab have not the body composed of a series of similar 
srgments, but are united by characters less obvious indeed, but 
as distinctive 

A third sub-kingdom called MoUustoida is made up of the 
Sea-squirts, or Ascidians (sometimes called Tttnicates) and lamp- 
shells, tog^her with minute animals living in water in compound 
•ggingatlons, like the Flustra (or Sea-matl so common on our 
coasts, the surface of which is pitted with mmute depressions, in 
each of which a minute animal had m life its abode — as doves m 
a dove-cot, if we imagine each fastened in its cell by natural 
growth. 

A fourth sub-kingdom, Annulmda, is composed of such 
animals as star-fiiflies and sea-urchius, together^with internal 
parasites (tape worms, &c.) and their ailiei 

The fifth sub-kingdom u named Coclmttrata, and contains all 
sea-anemones, Jelly-fishes, Portuguese men-of-war, polypi, and 
coral anlnuds, theie bong the Hum creatares whidi hare fonied 
eattteeaj 


which stretched for so many hundred miles on the earth’s 
surface. 

Thesuth sub-kingdom, fhotowa, comprises the Sponges, the 
Infusoria, and all the lower forms of animal life. 

Now the whole of these s« sub-kingdoms maybe contrasted 
with the last and seventh, which bears the name Virhbrata, 
from which they all differ in several important patliculais, and 
therefore they are often spoken of by the common and con- 
venient term Inveittbraia 

When we examme a fish (such as a sole, a herring, or a 
mackerel), one of the first thmgs likely to b: noticed by us on 
dividing it, is a solid structure— tl'e backbone — extending from 
the heiS to the tad, and coaled externally by the flesh. 

This backbone is soon seen to be made up of a number of 
pieces jointed together Each piece is called m natural 
lilstory a vtrtJim, and every animal m which such a 
structure is found, is called, on that account, a Vertebrate 

Now every kind of beast and reptile agrees w ith these fishes 
m the possession of the vertebrate backbone, as well as in a 
variety of other important characters, whith constitute the 
definition of the sub-kingdom Vei h brahi 

Thus fn the development of the egg of every Vertebrata (such 
< V as in that of the fowl), the first indication of the future 
animal, is the appeal ance on part of its surface of a mmute 
tongiludiual furrow called the ftimtitvt gtoovo. Next the 
margins of this groove ascend to meet together above, thus 
cnclosmg a canal, the lining of which becomes thickened and 
transformed into no less important a structure than the brain 
and spinal marrow 

Concomitantly with the development of this canal, there is 
found, immediately beneath it, a little gelatinous tod encloiMd 
m a membraneous envelope, and called the iwiochord, or ihorJa 
Joisahs. It is this structure which is subsequently developed 
and becomes the backbone. 

Another sm^ar condition is mvanably presented m the 
development of every vertebrate, whether the sUuctures formed 
arc transitory or permanent 

1 his condition is the appearance of a certain senes ot open- 
ings formed at the side of the neck, and which, in fiMes, 
remain permanent as the gill openmgs. These opemngs are 
termed vucoral M/ts, and lead from the exterior into the throat. 
I he solid pillars (or intervals) between tlie clefts are called 
.iwrrn/ atcfus, and m creatures (e.g fishes) which develop gills 
upon them, branchial at ikes 

In all vertebrates again (unlike insects or spideri) there aie 
never more than four lunbs, and these are supported by bones, 
or cartilages, which are clothed externally with flesh, and are not 
moved by muscles placed loithin the hard parts, as is the ease 
with lobsters, insects, and all their allies. 

The heart in all vertebrates, consists of at least two distinct 
cavities, and sends forth blood Into a system of arteries, thence 
It IS brought back again to the heart by other vessels termed 
the veins On its way back to the heart, however, some of the 
veins carry blood to be redistributed in the liver, forming what 
IS called the portal circulation. 

In all the points above enumerated, the Frog (as vre shall 
shortly see) fully agrees with beasts, birds, reptiles, and fishes, 
and thus shows that it differs from the immense majority of 
animals — the Invertebiata — and pertains unmUtakeably to the 
seventh sub-kingdom of animids — the Vertebrata. 

Now every sub-kingdom of animals is further divided into a 
greater or lesser number of subordinate (though still large) groups, 
termed slasses. Each class it again subdivided into a certain 
number of smaller and more subordinate groups, each of whicli 
is termed an order. Each order is made up of famdies, each 
family being of coutM, smaller, and mote subordioate thw an 
order. Every family consists again of still more subordinate 
groups, eatfli of which Is termed a genus. And every genus 
compr^ one or more sptetes. 

In soology, every animal bears a name eompo^ of tw 
words. The first of these is a substantive, and denote t^ 
genus to wbteh ujy given belongs* The second word 

is an odjeotive-or a word used in an adjective sense-^d 
denotes which species of the genus that given anunal is. Thus 
! the Chimpanzee is called Troglodytes mger, it Is the species 
Niger of A* genus Troglodytes, which genus contains also 
another spegict, namely, the Gonlla. 

St. GBOROt Mtvart 

(TV it (oHtinutd.) 
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It would be well if our men of science were to be found more 
frequently distributing prizes and taking an interest m the 
schools in which, thanks to the wisdom and energy of Mr. 
Cole, so many thousands of our people are learning science In 
this Prof. Williamson has just set a good example by distributing 
the prizes at the Keightley School of .Science and Art on 
Thursday last. Prof Williamson, at the end of his speech, 
remarked that " We in tins country give a peculiar position to 
Science in relation to material affairs. If we find a coal-seam 
we look upon it as wasteful not to work it and make the most of 
it, but what he said wa», that to leave the clear heads and true 
hearts of our countrymen left useless was a greater waste, be- 
cause he believed that they were infinitely more valuable than 
any coal-seam that ever was discovered.” 

An anonymous donor has placcct a large sum in the hands of 
the Committee of the Birmingham and Midland Institute, for 
the foundation of a Lectureship on the Laws of Ilealili, and also 
for a prize fund m connection with the class Di Corlield has 
been offered the post foi this year, has atcepfed it, and will 
deliver an inaugurallccture in the Town Hall, Birmingham, on 
Thursday, October % at 8 v M., on “Sanitary Progress " Tlie 
cou«e will begin on Tuesday, October 14, at 8 p \i , an.l be 
continued on succeeding Tuesdays until some time in April. It 
Is intended more especially for the working classes, and both 
men and women will be admitted. 


The programme of the Birmingham and Midland Institute 
for Session 1873-4 ‘s a very full one, and, to judge from what is 
set down, is well organised in its departments, and doing a 
thoroughly good educational work among all classes of the popu- 
lous and important district m the midst of which it is established. 
At a merely nommal fee it places valuable scientific instruction 
within the teach of the poorest artisan. 

Sir Samvel and Lady Baker left Alexandria for London on 
Tuesday. 

We would draw our readers' attention to a letter fiom Pro- 
fessor Thiselton Dyer, m this week’s number, nn the Oxford 
Fellowships in Science about to be competed for ,We hope 
that, at any rate, the matter of Heseareh wd! be lakcn into 
consideraUoo , 


Next year’s meeting of (he American Association for th< 
Advancement of Science will be held at Hartford, Conn., and 
the officers elect are i-Presideiit, Dr. John L, Le Conte, ol 
Philadelphia; Vice-President, Prof. C. S Lyman, of New 
Haven; Gen. Sec , Dr. A C Ilamhn, of Bangor: Treasurer 
Mr. W.S.Vaux, of Philadelphia. ' 

The Italian Association for the Advancement of Science 
naeets on the soih inst 

TM* business of the Social Science Congress opened at 
Norwich yesterday, with a meeting of the Council, after which 
there was a special service in the Cathedral, ,tnd m the 
ewmlng the inaugural address was delivered by the Pteri- 
dent. To-day the exhibition of sanitary and educational appro- 
ratus and appliances at the DrUl HaU, kindly lent for th* 
occasion, wiU be opened with an address by the High Sheriff •£ 
Norwich. The address of the President of the Council Mr 
G. W. Hastings, wiU follow, after which the depaMmtnts’ wuf 
meet m their respective rooms, and In the evening a will 
be given by the local Executive Committee in St. Andrew** 
HaU. On FtMay morning Mr. Joseph Brown, QC will 
deliver his address as president of the Department of Jurispru- 
dence and Amendment of the Law ; and after tlie meetings of the- 
ndfiaq departments for the reading and discussion of papeis. a- 
worlrii^ men’s meetingin St. Andrew’s HaU, at which the Mayor 
wOl preside, wiU condade the btulneis of the day. On Satuiday 




an address on education will be delivered by Prof. W. B. 
Hodgson, LL,D , and after the rising of the departments the 
President of the Congress will distribute the certificates and 
prizes to the successful candidates at the last Cambridge middle- 
class examination. The address of Capt. Douglas Galton, C B , 
F R.S., president of the Health Department, will be given on 
Monday morning The departments will meet as usual m their 
respective rooms, and m the evening a grand concert will be 
given in St Andrew’s Hall. Mr. Thomas Brassey, M.P , will 
deliver his address on Economy and Trade on Tuesday, and 
after the business of the departments a will be given in St. 
Andrew’s Hall by the Mayor, and the concluding meeting, pre- 
ceded by a meeting of the Council, wiU be held on the W^nes- 
day In connection with the Congress there will be a conference 
on female education, and in the Exhioition short addresses will 
be delivered daily m the afternoon on the subject of the articles 
exhibited in the various classes. F.xcursions to various places, 
it is understood, are being arr.angcd. 

The Diana, screw steamer, m which Mr. B L Smith left 
Dundee in May last on a voyage of discovery to the Polar Seas, 
by the Spitzbeigen route, arrived in Dundee on Saturday last. 
The Daily News sums up the voy.ige of tlic Diana as follows !~ 
A suctessron of gales was experienced —the weather on almost 
all occasions when the ship w.as m the open sea being such that, 
although she was provided with complete apparatus for sound- 
ingj^ _<le<p-sea tempe-ratures, Ac , not nearly what was intended 
has been accomplished Dwing to the unfavourable nature of 
the ice, little m the way of cxjiloration has been possible. The 
time had, however, been very fully occupied in dredging, trawl- 
ing, photographing, surveying, and making as complete and 
perfect collections as circumstances permitted of the flora of 
Spuzbetgen. Specimens of rare birds have been secured, and 
collections made, probably the first of any value. The collec- 
tions of marine plants and animals are likely to prove especially 
mterestmg, and it has been discovered, among other things, 
that some parts of those sc.as hitherto reported as almost desti- 
tute of fish, abound m cod of excellent quality. In the way of 
geology everything possible was done in the parU unexplored 
by the Swedes, and numerous specimens of fossils have been 
brought back from the hitherto unvisited parU of the coast of 
the north-east land. From the appearance of open water seen 
m this expedition beyond Cape Platen, and also reported by the 
Swedes as cxisung— ascertained during their sleigh journey— it 
seems to be by no means certain that the route farther north- 
wards which the Diana on leaving England hoped to reach does 
not exist, and the question still remains open, were it possible to 
reach this early in the season, whether a means of reaching a 
higher latitude to the north-east of Spitsbergen is not available. 
Mr. Smith has ascertained that the North Cape is situated on 
an island separated by a sound from the main land, and to this 
extent a knotty point has been determined. The expedition 
never got beyond Si», whUe Mr. Smith m his expedition of 187 1 
got to 81-24'’. He states that the Diana behaved admirably, 
but he did not realise his anticipations which would be achieved 
by the substitution of steam for sailing power. 

Wi TH reference to our announcement'of the forthcomlng'.work 
by Mr. Boyd Dawkins on Cave Hunting, — the new line of Inquiry 
which has added so much to our knowledge of ancient man,— vre 
may now state the work will comprise the physical history of 
caves and their relation to the general physical geography of the 
autriot, as well as the hUtory of their eontenu ; and will treat of 
the men who ,have inhabit^ the caves of France, Spain, and 
Bntain, during the histone, pre-historic, and pleistocene ages. 
The subject bristles with problems ethnological, azchseoluglcal, 
and geographical, and demands a careful criticism that will 
s^ the certain from the uncertain. The evidence will be 
given from which it may be concluded t^t the ^Eskimos lived as 




NAIURE 


Oct, 2, rSyjJ 


473 


ftr to the sou'h as the Pyrenees m the palaeolithic ’age, anJ 
that the Basque or Iberlc population ranged as far north as the 
Brlthh Isles 

TlfE “ Astronomical Observations taken during the years 
1870— 7*,atUiepnvaleobservatoryol Mr. Joseph Gurney Barclay, 
Leyton, Esses,” by Mr. C G. Talmage, contains well-arranged 
tables of double star observations, f.illowed by copious notes 
on the observations, and occultations, and phenomena ol 
Jupiter’s satellites Mr Ban lay thinks it so advisable to 
reduce and piiiit obseivaMons at short luteivals, that he has 
determined, wisely we think, to adopt the plan without wai'iiig 
for n number to form a large volume 

Amiino Messia Sini'h, Kliler and to’s annouiitemcnts of 
forthcouiing wniUs, we observe the fi llowmg — A Iran lation 
of Prof “ ffermum’s h lements of Physiology,” by Dr Aithur 
Oamgee , and ” A Text Hook of Pnthologic.-! Anatomy,” by 
John Wyllii., M U, lecturer on Geiirial Pathology at the 
School of iMc-dicnie, S.iig.ons’ Hall, hdinbuigh. 

Among Mr Robert Ilardwiike’s autumn announcements we 
notice the following scuiitific hooks— “ Man and Apes ” .m 
Expontioaof Siriiciurd Res.mbluues and Dillcieiiccs hi a'lm; 
upim qiiCslioiis ol till Illy lod oiipi, hy S' tiro ge Mivm, 
b R S '1 Ins work will be j.iibli hed siomltancoa .ly m \..i' .1. x 
and Encl'iml “ Wa.te I'loducisand UmUrclopcd Suli.lmn, ' 
a synopsi, ol ]u gic.s iluiiiig 'he h.l ipiulci of a cciituiy .n 
linnic and alnool, by I’ L Siinnumds, the ediioi oi the 
"Journal ol A])pln.il Science ” “ Where ihcic’i. a \\ ill there s 

a Way t or, Scurnce m the Cott.si'C,” by James Cash , bung an 
accomu 01 ihe hboiirs and lives ol sous noiih cmintiy liotiiii.ts 
mlimuble Me " The Brnsh Ilepviea,” with dcseiiplious by 
Dr, Carrington, anl drawings by J h. Sown by. this will be 
issued m twtlvc inomhly parts " Uooker's Synopsis bilicum,” 
a new edition brought up to the present time by J G Biker, 
Roy.tl Ilerliarium, Kew “ On Mounting Microscopic Obiects,” 
by Thoiiias Davits .V new edition, imicli enkirgcd, by John 
Matthews, M I) , I' R M S. Tins last named work is iienly 
ready for publicstion 

The library of the Manchester Athenatum was destroycl by 
fire on Sept 24 The damage, estimated at 10,000/ , is s.xid to 
be wholly covered by insurance. 

We have received the programme of the Eilinburgh Vete- 
tinary College Wc hope that, under the supei intendence of the 
new Principal, Prof bearnlty, this iniponant institution will 
become more prosiKtous than U has cvei been, and that the 
principles ol the veteiiiiary art will he taught m a thoroughly 
scientific way. That this is likdy to lie the case may be seen 
from the following list of professors — Dr Balfoui, F R S, 
Dr. Murie, Mr Dewar, F R S E , Ui Young, and Mr. Wally. 

The following are some of the most important recent additions 
to the Brighton Aquarium —2 Octopus {O. xvlgans) , i Group 
ol Barnacles {Lefas 1/tUu ) ; 30 Sea horses [Ihpfocampus ranm- 
loms); 5 African Crocodiles, 2 Allig.ator Terrapins (Lhdvaia 
serpentttuC) , I Ed.ble Turtle {Chdonm midas ) , i Sturgeon (Aci- 
penser siurto). 

The additions to the Zoological Society’s Gardens during the 
past week include a Brown Capuchin {Ccl>us from 

Guiana, and two Bonnet Monkeys (Pfacacus raduttut) from 
India, presented by Lord Louth; two Crested Ground Para 
keets ( CalopttUd utmt Mlandut) from Australia, presented by 
Miss L. E. Lyon, and two hatched , four Alpacas (Lama pann), 
two Llamas {Lama peruana) from Peru, a Vicuna {Lama 
vKu^na) from South America; a Cuvier’s GataWd •{Cazclta 
cuvieri) from Muscat ( a Sultry Hermipode {Ortyxeles umjfrem) 
from West Africa ; a Southern Mynah {Aendotheres pudtral- 
from S. Indlui deposited ; a Philantomba,’ Antelope 
CephaUphus maxwelh)beyca Sierra Leone, received in exchange. 


MOLECULAR EVOLUTION 

At quite uncertain times an'l pkaecs 
The atoms left their liesvcnly path. 

And by lortintoiis emlirsces 
Engendered all that being ha*h. 

And though they seem to rlmg together 
And form “ assocntions ” here, 

Yet, late or VMin, ihey hurst their lltber. 
And thiDugh the depths ol space caieer. 

So we, w'lm sat, oppre-sid wiih Science, 

As Biilish Asses, wise and grave. 

Are now iraiislormed In herce Red i ions, 
Ab round our prey we ramp an'l rave 

Thus by a swill mi tiinorpbosis, 

Wisdom turns wu, an 1 Science joke ; 

Nonsense is incense to our noses, 

For when R* d 1 ions speak tliey smoke. 

Had, Nonsense ' dry tmrs'; of Re 1 Lions, ’ 
From thee the wi-c flitir wivlum learn. 

From Ihce liny cull lliose t iilhs u( sci, nc', 
\\ h'l h iiitii thu^ 4 am 'lie liiiti 


W bill SI'S- Ills h ill ihi p'lMiitiil 1 I 

lo uake ihr un/iss 01 1 rutii liy s oi i> > 

DlsS' Ivo, thou ton, too oh t s' '1st' ' 

Mc'lt into nonsense lor a seison, 

Tin 11 in some higher lorm con tense 

Soon, nh ' too soon, the chilly morning 
'Inis flow of soul will crystallise. 

And those who nonsrnse now are “corning 
May learn too lale where wisd im lies 

,/■> 

Js 


THE nKllT^H ASSOCIATION 

W E are glad to say that the attendance at the Bra 1 - 
ford Meeting was considerably larger tnan w.is at 
(list stated. The total number of persons who attende i 
the meeting is 1,983, and the total amount received, 
2,iot/. 

Ihe following is a list of the grants of money 
appiojinated to scientihc purposes by the General 
Lmninittec — 

Mathemahts an I P/iysui 
Cayley, Prof — Malbcinaiical lables 
Ciyley, Prof — Printing Mathemaivcal Tables 
Ulaisher, Mr J. — Eflicacy of Lightning Conductura 
(renewed) 

Btlloui Stewart, Prof — Mauritius Observatory 
Balfour Stewart, Prot, — M.igiic ism of Iron 
Brooke, Mr C.— British Rc -fall 
tiliisher, Mr J — Luminou leteors 
I ait. Prof — ‘Thermo- Elect! „ty (renewed) 

Williamson, Prof A. W. — Testing biemens’ Pyro- 
meter (renewed) 

CAenmtry 

Brown, Prot Crura.— High temperature of Bodies 
(partly renewed) 

Williamson, Prof. A. W — Records of the Progress 
of Chemistry 

(Hailstone, Dr. — ^Chemical Constitution ami Optical 
Properties ftf F„ssential Oils 
.Xrmstiong, Dr.— Isonueric Crcsols and their Doti- 

vabves 

earned forward jfySo o o 
• •' tsoaiUn arida niitnx ” 
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Brought forward .... . £l^ < 

Gtologv 

Herachel, Prof — Thermal Conducting Power of 
Rocks 10 < 

Phillips, Prof — Lsbyrinthodonts of the Coal Mea- 

Brvce, Pr. — Collection of Fossils in the North- 

West of Scotland 10 i 

Wiltshire, Rev. T — Investigation of Fossil Corals 2$ i 

Willett, Mr II.— The Sub-Wcalden Exploration 25 ( 

I.yell, Sir C —Kent’s Cavern Exploration 150 i 

llarkness. Prof —Mapping Positions of Erratic 

Rocks and Boulders 10 1 

Woodward, Mr II —Record of Ceologitid and 

Pala-ontological literature loo - 

Lubbock, Sir J — Exidoration of Victoria Cave 50 < 

Dtology 

Lane-Fox, Col A — Forms of Instruction for 

Travellers {2$/. renewed) 50 < 

Stainton, Mr — Rt cord of the Progress of Xoology 100 1 

Jeffreys Mr Gwyn — Dredging off the Coasts of 

Yorkshire 30 1 

McKendrick, Dr — Physiological Action of Light 20 i 

Brunton, Dr — The Nature of Intestinal .'secrition 20 
F'oster, Dr M — Methods of Breeding the Embryos 
of Delicate Marine Organisations 30 

^Statistics and Bconomu Science 


Mechanics 

I'rotide, Mr. W — Instruments lor Measuring the 
bpecd of Sliips and Currents (renewed) 


£i.S 4 S o o 

SFCTION \L PROCEEDINGS 
SECTION A.— Math»maiics 
Report of the luminous Meteor Committee 0/ thf BrUtsk Asco- 
eiation on Observations of Shooting-stars in 1872 - 75 . 

Shootii'g-etars and large fireballs have appeared during the 
past year 111 more than usual varieties. Large meteors have pre- 
sented themselves m considerable numbers, and ordinary shoot- 
ing-stars ui a more striking manner os reganls the explanation of 
their oiigin than has often been the case in former years. Of 
all these kinds of shooting-stars, both large meteors and 
meteoric showers, much accurate information has reached 
tlie committee , but the extent of the knowledge acipaired 
on all hands, has at the same time advanced so raindlv, 
that a smaller amount of attention has this year been dl- 
noted towards the discussion of the individual descriptions, 
than the committee have hitherto besiowed upon them, and 
a more complete reduction of the separate observations will 
accordingly be attempted when the opportunities of the com- 
mittee afiow of their closer examination 
Those meteors, however, which have been observed simultane* 
ously at mo e tlian one observing station have been selected from 
the collection for traoscnptioD in suitable columns m this 
report, and a hst of laige meteors is added, among which some 
have occurred that have without doubt been noticed, and 
may have attiacted attention in other directions, than has 
hitherto come to the knowledge of the committee Two of 
the laired fire-balls eecn ui Great Britain were aerolitic, or 
burst nuth the sound of a violent explosion on November 3 
and February 3 last llie first passed over the ceniru 

part of ScoUancl, and the second burst over Manchester 
and its neighbourhood at half past five, and at 10 o’clock respec- 
tively on llie evintags of those days Aerolitic meteors and 
aeroii cs have also been noticed in the scientific journals of otber 
countries, which have given rise to expennieiits on the compo- 
sition of aerolitic suostances, both chemical and mkro- 
soopical, the coic'usions of which continue to extend the 
range of our speenktions regarding the origin of thcM 
botuei. Thus the existence of carbon and hydrogen m 
the atmorohere from which the lanest iron meteonte yet 
icund (a few years since upon the shores of Greenland] was 


expelled, confirms the discoveries of Grahame and Froiessor 
Mallet, in America, of the existence of the same gases in other 
meteonc irons. Dr. Wohler has thus detected the oxides of 
carbon as gases in the vast meteonc iron of Oyifak found m 
Greenland, and brought to Stockholm daring the lost few years 
by Prof Nordenskiold, and the same gas was found by Frof. 
Laurence Smith in the siderite which fell recently in the United 
States. A connection between comets and meteorites appears to 
be indicated by these discoveries, in the spectra of some of 
which gases containing carbon appear to have been certidttly 
recognised by Dr Huggins 

The past year was distinguished by the occurrence of a 
most remarkable star shower on the night of November 27 last, 
to the expected appearance of which astronomers were looking 
forward with especial attention from the unexplained absence of 
the double comet of Biela (to which it belongs) from its accus- 
tomed returns in the last three of its periodical revolutions. The 
probability of the comet’s path being marked by a meteonc stream 
into which the earth might plunge on or about Nov 27 every year 
u as already become a certainty, by the obsei vation of such a 
mcicuric stream on Nov 30, 1S67 On that night M. Zezloll 
of Bergamo, observed a distinct star-shower, according to 
Schiaparelli, no doubt of whose belonging to the missing comet 
could be entertained Although the exact date of the shower 
could not be accurately foretold with certainty from the want 
of recent observations of the comet, yet every probability of 
Us liemg seen was favourable to its reappearance last year, and 
those who awaited it, as well as many unexpected watcheis of 
meteor-showers, were surprised by the brilliant spectacle which 
It suddenly presented At the first approach of darkness on the 
evening of Wednesday the 27th of November last, the cloudy 
state of the sky unfortunately deprived observers m the south of 
F ngland from witnessing the sight, but in Scotland, and north of 
the Midland Counties of England many uninterrupted views of 
It were obtained On the European continent and m the United 
States of America, as well as id the East Indies, at the Mauritius 
and m Brazil observers were equally fortunate m recording Its ap- 
pearance, and few great star-showers have hitherto been more 
satisfactorily observed, or indeed more abundantly described. 
In an astronomical point of view the agreement of the time and 
other circumstances of its appearance with the supposed path of 
the lost comet is so exact as to prove that tlie calculations made 
by astronomers of that comet’s orbit cannot be affected by any 
errors of a large sensible amount, and a proof almost certam u 
thus obtained that the disappearance of the comet is owmg to no 
unexplaineil disturbances of its path ; but that like some former 
comets of variable brightness, it has nut improbably faded for a 
time out of view, and that at a future time a reasonable expecta- 
tion may be entertamed of rc-discovenog it pursuing its original 
path m repeated visits to the earth’s neighbourhood, and to the 
field of telescopic observation 

Only partial views of the ordinary periodical meteor showers 
of December, January, and Apnl last were obtauied, of which 
some descriptions are contained m the Report. 

Reductions of the scattered meteor observations on ordinanr 
nights of the year are an important subject of the Committees 
mquiries, which have been kept in view m their operations of the 
past year Captain Tupman having obligingly placed a hst of 
nearly 6,000 such observations (made by hmiseu) at their dis- 
posal, the greater part of which he has reduced to their most 
conspicuous radiant points, the present purpose of the Committee 
IS most effectually obtained by the publication of the valuable 
meteor list which has thus unexpectedly come into their posses- 
sion j and a graphic projection of the radiant points has been 
prepared, which will be printed as an illustration of the copious 
mformation tliat will be gathered by observers from the contents 
of Captain Tupman’s list Tlie catalogue will be distributed this 
year to observers interested in the research ; and to enable suit- 
able lithographic charts to be added to it, it is hoped that the 
members of tlie Bntish Association will assist the Committee 
with such libernl communications of their observations as they 
have hitherto abundantly supplied. 

JVtft on a Ahainrai limit to the Sharpness of the Spectral Litus, 
by Lord Rayleigh, F,R.S. 

In the explanation usually given of the broadening of the 
fixed lines witli increased pressure, it appears to be assumed that 
their finite width depends on the disturbeace produoed by the 
mutual influence of the coUid^ molecules. I dedre to point 
out that even if each individuu ntpleeule were allowed to exeeate 
its vibrattons with perfect i^|(ttla(ity, the rmltiiv ttpestlM Um 





NATURE 


Aii 


would Btdl have a finite width, in consequence of the motion 
of the molecules in the hue of sight. If there is uny 
truth at all in the kinetic theory of gases, the molecules of 
sodium, or whatever the substance may be, aie moving m all 
directions indiffereiilly, and with velocitus whose magnitudes 
cluster about a certain mean The law of distribution of velo- 
cities IS probably the same as that with which we are familiar in 
the theory of errors, according to which the number of moleciilts 
stfected with a given velocity increases, the nearer tlrat velocity 
is to the mean 

By the principles of this theory of gases the meansquaie of the 
velocity of the molecules can be deduced fiom the known pres- 
sure and mass. If v denote the velocity whose square is equal 
to the mean, it is found that for air at the free/ing-pomt, v — 485 
metres per second 

At the temperature of Hanie, the velocity may be about three 
tunes greater. For the purposes of a rough esiimate it will be 
accurate enough to take the mean velocity of the inokciiles at 
1,500 metres per second, and that of light at 300,000,000 
metres per second The wave-length of the I'ght emitted by a 
molecule moving with the mean velocity fiom the eye will therefore 
bo greater by about fiie millionths than if the molecule were 
at rest The double of this will be a moderate estimate of the 
width of the spcctial line, as determined by the cause under con- 
sideration We may conclude that however laie the gas, and 
however perfect our instrument may be, a fixed line cannot be 
reduced to within iiai rower limits than about a hundrcxlth part of 
the interval between the sodium lines I must leave it tospectro- 
scopists more practised and skilful iliaii myself to say whether 
this result is in agreement with the appearance of the spectrum. 


SECTION n —Chemistry 

The report of tlie Committee appointed to examine the 
Methods 0/ malm^ Gold Asmj/s and ilaliHj; the A'csiitis /h,ri.t>/, 
WM read by Mr. \V C. Roiierts 

The report stated that although the amount of alloy in gold 
could be ascertained to within a maximum error of o 01 per cent , 
or one ten thousandth part, yet there was an amount of diller- 
ence between the results obtained by different assayers aliich 
required an explanation The committee considered that the 
diilerencc betiic'en dificrent assayers was too great to be ac- 
counted for by the ordinary causes of error in analysis, and they 
had therefore come to the conclusion that the nominally assayed 
gold must have contained some impurity which had escaiied the 
assaying process. The committee liad precipitated eighty ounces 
of gold from no less than a hundred g.dloiis of chloride of gold, 
and they suggested that the gold thus obtained might be used 
as a standard with which the gold assayed by different assayers 
might be compared. 


Mr A. Vernon Hai court, F R S , and Mr F. W Fisoii, 
F C.S., explained a Coft/tiiiMD d’/oeist Jor J-unJytn^ Coal Ga> 
and oblatmn^ SuMiut and Ammonium Sulphate. 

Mr. Vernon Harcourt said that the usual method of freeing 
coal gas from sulphuretted hydrogen was by p.as!iing it thiougli 
lune. But oxide of iron was also employed in place of the lime, 
the advantage possessed by the oxide txung that whilst the lime, 
after it had served its purpose, was useless and difficult to get rid 
of, the oxide of iron could be used repeatedly for the same purpose 
The chemical changes involved were, that when the gas bad 
passed through the oxide the latter was changed into sulphide of 
iron , when the sulphide was exposed to the air, the sulphur 
separated and the oxide was rc-forroed, thus enabling the oxide 
to be a^m used. This was called a continuous process, because 
the oxide could be continuously used. But the process was not 
quite continuous, for after the oxide had been used some thuty 
times, it became so clogged with sulphur as to be useless. The 
advantage of the process he w.as about to describe was that the 
oxide could be used over and over ad injimturn , and, besides, 
the ammonia was secured m a marketable form. The present 
method of freeing gas from ammonia by “ scrubbing,” or passing 
It through a large receiver containing a small quantity of water 
spread over a large surface, hod one or two delects, ft did not 
ammmila in a good form, and it probably diminished 
the uluminating power of the gas, for olefiiuiC gas was soluble m 
water. The new process was api^icable wherever oxide of iron 
be used in the purifying process. The difference fiom 
™ OW process was that the oadte during revivification was 
tuoMteaed with a iohitlpitof terlcMlIlhate (per sulphate of itonh 


and a portion of the oxide was removed from time to time, and 
treated as follows --It was first extracted with water by tlio me 
of i well-known arrangement The soluble salts wcie sulphate 
of .aininonia — formed in the purification by the reaction of .sm- 
monn upon ferric sulphate — and, in smaller qiiaiitiliLs, -.ulpho- 
tiaiiidc, hypo-sulphitc, and prob.ably sulphate of ammonia 
1 his extract was mixeil with .a small excess of sulphuric acid , 
and yielded when concentrated by evaporation, crystals of ani- 
momum sulphate The rem.imder of the substance was then 
boded with dilute sulphuric acid, which dissolved the oxide and 
left a lesidue of sulphiii The actual process of extraction by 
acid eonsisteel ill treating the substance successively with (l) a 
soluti'iii of feme sulphate containing some free sulphuric acid ; 
(2) null a more dilute solution of ferric sulphate to which 
siilpluiiic acid hail been added ; (3 and 4) with more dilute 
solulii 113 of ferric sulphate— all these liquids being the product 
ol a lormer extraction — and (5) with water The liquid resulting 
from the first of the tiealments enumerated above wa.s a strong 
siiliilion of feme sulphate, which was used as alieady mentioned, 
by bung mixeel with thi diirgc of oxide before it was replaced 
111 Ike piiriher. The residue of the fin d washing consisted 
almost entirely of sulpliiir, ind rcqmied only to be dried. It 
would be evident that all the oxide which bad been fieed from 
siilp'i de of ammom.i and sulphur by this treatment passed into 
the condition of feme sulphite, and 111 tins condition it was 
repined in the purifier ifieie it again became oxide by the 
action upon it of the ammonii 111 the gas, whnh it completely 
removed, fixing it as sulpli ite. This system had been biought 
into Use as amanuf.ictunng process, ind had been found to be, as 
lai a. could be judged, a complete success. 

Ml Fison c'xplained at length the apparatus by which the pro- 
cc's w.is carried mlo effect. 

Mr f. Sptller, F.C S , gave a short communication on Arlt- 
lichi’ yf.n^nettle, the object of which was, first, to pioint out an 
eri 11 in the statement of a chemical reaction occurring in seveial 
standaid works of reference , and, in the second place, to indi- 
cate the formation of crystallised magnetic oxide of iron (mag- 
iietile) in the ordinary jiroecss of manufacturing aniline from 
intro litn/.ol by the leducing action of metallic iron Reference 
was made to “ Reimann’s Aniline .iiid its Uenvatives," and to 
V/agner’s “Chemical Technology,” where the action of iron upon 
nitrii'ieiirol in the presence of acid (Becliamp’s process) is stated 
to giie feme oxide, or a “ hydrated oxide of iron ” The author 
poiiUul to th# fact that the ordinary residual product in this 
opetniou was Idack, and could be so tar punhed by washing and 
elulnitmn from the excess of iron, usually remaining m ad- 
mixture, as to give a fine black pigment, which appeared under 
the microscope as minute oetohedra, and was strongly magnetic. 
Chemisal analysis showed this to consist almost entirely of mag. 
nelie oxide of iron, with such impurities as were inherent to the 
piocess, or previously existed m the cast iron. The physical 
properties Of this form of oxide were further described, and its 
analogy to the native varieties of magnetic ore (Comish and 
Daniieiiiora) shown. 

Mr. W. C. Roberts exhibited some specimens of artificial 
horn Sliver which he had formed by mixing strong solutions of 
aher nitrate and common salt. 


Prof bchafarick, of Prague, read a paper On the ConsiUutioit of 
Sdha/ts, in which he developed his views as to the manner m 
which certain members of tins class of bodies might be graphically 
rt'presenled. — Prof Crum Brown, whilst complimenting the 
author on the importance of the step taken, pointed out that we 
should guard against confusing graphic formulje, as applied to 
mmeials, with those applied to organic substances, because they 
do not represent the same kind of knowledge. Structural for- 
mul.t, in organic substances represented reactions, and not merely 
composition ; in the cats of minerals we had as yet no method 
of following their reactions. 


Prof. Crum Brown then read a paper On the Action of Sul- 
phide of dIfetAyi on Uromacetic Acid, He said bromacctic acid 
dissohcd readily m sulphide of methyl The Roliition soon be- 
came warm and separated into two lay era, the lower of which 
solidified into a white crystalline mass. The ciystals were easily 
purified hf urashinir with absolute alcoh-'I, in which they were 

.t--,.. 7“., » u-o gjyen a result for this 

ipound of one molecule of 
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simply « modification of Wallace’s ^as-bumer. The improve- 
ment consisted in a simple mechanism whereby the air and gas 
could be shut off by one movement. 


SLCTION C-OkOl.OGY 

iiVDiidJfe/oiton the Dtscmeiy 0/ Fasuls tn lertatn remote pat ts 
0/ the Notl/i-w\lerH Highlands, by W. Jolly. 

IJuring the past year search has lieen made at various uomts 
along the great limestone strike of the North-western Highlands, 
but, with the exception of the Ilumess basin, from which the 
fossils already collected have been alone obtained, none have 
been found at any new locality. It is most desirable that con- 
tinued search should lie made for fossils, and to determine if the 
fossiliferous Dumers limestone be the same is that m the line of 
strike from Enbol to .Skye 

Report OH harthquakes in Scotland, by Dr J. bryce, F G S. 

Last year a report on this subject was re id at Brighton, 
stating that there had been but little to record during the year 
then reported on ; but whilst the Association was sitting a shock 
occurred m the Comrie district, an account of which is given m 
the report now presented The earthquake occurred on Aug 8 

1872, at from 8m to lom. past 4 o'clock in the afternoon The 
suctCSSiNC phases, according to almost all the observers, were — 
a noise or sound, loud, heavy, and iiiinbliiig, .i shock with a 
shaking and lattling ol objects , and a wave like motion of the 
ground. The undulations appear to have come fiom the W 
or N W , according to some observers, fiom the opposite 
direction , but these probably did not distinguish between the 
first impulse and the recoil 

The extent of country throughjvhieh the shock was felt is 
greater than th.it of any which has occurred since this m- 
quiiy was undei taken ’1 he limits arc nisi keel bj Sliihng and 
Blair Logic on the S E , anel by .St hillans on I och E.nrn, siid 
Glen lajdnock on the N W The shock was feebler at then 
limits than in the country between, as about llie Biulgeof Allan, 
Dunblane, &c. Ihe brc.idth of the distiirlied aic.i docs not 
appear to have extended moie than two orthiee miles from the 
Allan Water, the shock seems to h.ivc cm.uuted neat Comrie. 
The geological formations ol the district are very various m 
character, and it docs not ajipear that any connection can be 
tracctl between the nature ol the rock forming the surface and 
the seventy of the shock 

Another shock, which occurred at 9 55 r nf. on April 16, 

1873, IS briefly described This was 111 the South of beotland, 
in the pamhes of Tyrone, Glencaim, and others adjacent. Ac- 
cording to one observer, there was another shock m this district 
at 3.46 A il on the following morning 

Report of the Committee for L xploriiig the Settle Cave, by 
■W. Boyd Dawkins, F K.S 

This cave is of great interest, and is being explored by a local 
committee, aided by a grant from the British Association. In 
the newest layers there is evidence of human oeeujiation during 
the histone period , but in the older cave eaith, which contains 
the remains of extinct mammalia, no trace of man has yet been 
discovered. The exact age of the cave earth is a matter of disi- 
pute. Mr. Tiddeman, from the physical evidence alone, re- 
gards It as pre-glacisl, or rather as older tinii the great ice- 
sheet of that district. Mr. Dawkins, whilst doubting the 
physical evidence afforded by the cave alone, 1$ inclined to 
regard the fauna as pre-glacial, and he lemaiks- — “It is 
obvious that the hyainas, bears, mammoths, and other creatures 
found In the pleistocene stratum could not have occupied Ae dis- 
trict when It was covered by ice ; and had they lived soon after 
the retreat of the ice-sheet, their reniams would occur m the 
river-gravels, from which they are absent throughout a 
large area to the north of a line drawn between Chester and 
York, whilst they odcur abundantly in the first glacial river de- 
posits south of that line On the other hand, they belong to a 
fauna, that overran Europe, and must have occupied this vety 
region, before the glacial penod. It may, therefore, reasonably 
be concluded that they occupied the cave m pre-glacial tunes, 
and that the stratum in whico their remains he huned, was pro- 
tected from the grinding of the ice-sheet, which desm^ed nearly 
all the surface accumulations m the iiver-valleys, by the walls 
and roof of rock, whtch^has smee, to a great extent, weathered 
away.” 



[ This committee was appointed at the Brighton meeting to 
collect and tabulate information upon the distribution of erratio 
blocks throughout England and Wales Good work has already 
I been done m Scotland by a committee formed for a stmUw , 
purpose. It is evident that some steps should at once be taken 
to record the existence of remarkable blocks, and if possible to 
take some steps to ensure their jireservation 

The report, which is necessarily chiefly preliminary, describes 
the distribution of boulders aiound Ch.irnwood Forest, and 
refers to the existence of Charnwood Forest boulders in .Shrop- 
sliire It also contains a notice, by Mr Pengeily, of a large 
granite boulder below the raised beach in Barnstaple Bay. An 
account is given of the place adopted by the Geological Section 
of the Birmingham Natuial History .Society foi mapping the 
boulders of tlicir distiict, a plan so effective that we reproduce 
the p.iragraphieferring to it in the hojiesthat oiliei districts may 
follow the good example here set “ '1 he ( Irtliiance map of the 
neighbourhood of llitminghain has, in the fir>^t place, been 
divided by ruled lines with squares of one inch wide, each 
-quare enclosing a leprcseutalion of one square mile of country. 
Lnl.irgeel imps, on the scale of six inches to the mile, were 
jirepared from this On these enlarged majis the boulders are 
to be marked by circles, the number of concentric circles repre- 
‘ciiting the dnmeter ofone bouldei mfeet P or collcctmg speci- 
mens of ihe rocks of which the boulders are composM, bags 
were made .md nurabeicd, corresponding to each square on the 
map aVl the sa.ne time notes were to be made of .iiiy specimce 
that was of unusn.al interest Finally it was proposed to repre- 
sent, on i duplicate map, the number of boulders and the 
chaiactcrof the rocks by discs of colour, so that a graphic repre- 
sentation of the boulders as to position, numbers, and kind of 
rock, would be given, and the source of ,iiiy class 0/ boulder*, as 
granite e g , conld be readily traced It was fuithcr proposed to 
make a rough relief map of the district, so as to jiidge in what 
way the configuration of the couiitiy had allccted the distribution 

On the Whin StH of Noilhiimlmhuid, by W. Topky, F.G S., 
and G A. Ltboui , F G Sj . ' 

'1 his paper, the result of work by the authors during the pro- 
gress of the Geologic il burvey, was laid before the section by 
permission of the Dircc'or-Lieiieral of the Survey 

The bixsalnc rocks of the North of England occur in two 
forms, either ns dykti cutting veitically through the rocks, or as 
Avfr lying amongst them. I’lie intrusive character of the dykes 
IS undisputed, hut there is much uncertainty prevailing as to the 
character of the beds of basalt The authors endeavoured to 
show that It too is intrusive, and has been forced m a melted 
slate through the locks long after their deposition and partial 
consolidation 

The Whin Sill is best known in Teesdale and alongthe face of 
the great I’ennme escarpment. This district was only briefly 
alluded to, partly because it has already been often described, 
especially by Professors Sedgwick and Phillips, but also because 
the intrusive character of the rock is less evident there than in 
N orthumbe rlaiul. 

An account of the literature of the subject was then given, and 
a MS section of the Nortlmroberland coast, made m 1823, by !slr 
Walter C. Trevelyan, Bart., was exhibited Although the Wbm 
bill of more southern districts had been mention^ by earlier 
writers it was not till the publication of Sir Walter Trevelyan's 
paper in the Wernerian Transactions for 1823, that attention 
was drawn to the intrusive character of the rock. 

The Winn Sitl is a true basalt, and does not differ m appejir- 
ance or composition from the whin dykes of the district. In 
Teesdale it is very uniform m its position amongst the sedimentaty 
strata , for this reason, and because it generally alters but slightly, 
if at all, the rocks above. Prof Phillips, and most geologists who 
have given most attention to the Teesdale distnct, beMve the 
whin to be of the same date as the beds amongst which lit 
lies. 

The object of the paper was to show that through Northum- 
berland the Whin bill is not so constant in position, tiiat it fre- 
quently very greatly alters the beds above it as well as those 
below, and that, in numerous mstances, it can be shown to cut 
through the strata in a manner that would be impossible with a 
contemporaneous bed. It also varies m position to an extent of 
more than 1000 feet, and often comes up, not in true beds, but 
in bosses, 

Nothing can be certsinly known u to the ate of ttds Whin 
SUL That it is lifter than Ote beds with which kiemoelitetf il 
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certain, but many coubtderatinn? lead to the tnrcrence that^it may 
not be later than the latter part of the carboniferous period. 


SECTION D— Biology. 

DEPARTMENT OF ANATOMY AND PHYSIOLOGY. 

T/ie Loealtsahon of the Fumimis tn the Stain, by Professor 

All arc ogreecl that it h wuh the brain that we feci, and think 
and will, but wluther there are certain parts of the biam devoted 
to paitiuilar manifestations is a subject on which we h.ave only 
imperfect sjiecul.itions or data too inKulTicient for the form- 
ation of a scientific opinion '1 lit general view is that the brain 
as a whole subsetves mental operations, and that there aie no 
parts specially devoted to any particular fuiitlions. Tins h.is 
licen recently cxiircsstd by so high an .uitliorily as I’roltssor 
bequard. The idea lists cbiefly on the numerous facts of dis- 
ease with which \vc arc acquainted 'Ihcie nie cases wbcic 
extensive Pacts of brain are destioyed by disease, orieiiiovtd 
after a fracture, apparently with no result as regards the miml of 
the individual Along with these fills vve have otlieis wluth 
are very eurious, and wbieli hardly seem to .agiec with this doc- 
trine. One of these is that when a certain )nrt of the bi.aiii is 
disettscd, in Ajih.isia, the iiidividu.tl is unable to expievs himself 
in words Olliei curious pbciinmeiia have lieeii well dcseiibed 
by Pr Itiighling? Jackson, vir , that ciitain tumours oi patho- 
logical lesions 111 paitiriilar parts of the bi a in give rise, by the 
irtilalion whteb lliey keep up, to cpileptifoim convulsions of the 
whole of one side, 01 of the aim or leg 01 the muscles of the 
face, and from studying the way in which tin vt convulsions 
show themselves lie was able to localise very accurately tlie seat 
of the Usion 

The great difficulty lu the study of the function of the brain 
has been in the want of a proper method. 'When we study the 
function of a nerve, we make our exirerimcnts in two ways. In 
the first place, we irritate Ihe nerve by scratching or by elec- 
tricity, or by chemical action, and observe the effect , and m the 
second place, we cut the nerve, and observe what is lost In 
regard to the bram and nervous system, the method has been 
almost entirely, until recenily, the method of section. It has 
been stated by physiologists that it is impossible to excite the 
brain into action by any stimulus lhat may be applied to it, even 
that of an electric current , they have, thcieforc, adopted the 
method of destroying paits of the brain. This method is liable 
to many fallacies The brain is such a complex organ that to 
destroy one pait is necessanly to destroy many other parts, and 
the phenomena are so complex that one cannot attribute their 
lots to the failure only of the paits which the physiologists have 
attempted to destroy 

About three yeais ago, two Cjerman physiologists, I’ntsch and 
Uitzig, by passing galvanic currents thiough parts of the biains 
of dugs, obtained various movements of the limbs, such as ad- 
duction, flexion, and extension. They thus discovered an impor- 
tant method of research, but they did not pursue their experi- 
meuts to the extent that the^ might have done, and peihaps did 
not exactly appreciate the significance of the facts at winch they 
had arrived 

I was led to the expeiimenU which I shall have to explain by 
the effects of epilepsy and of chorea, winch have been explained 
to depend upon initation of parts of the brain. I endeavoured 
to imitate the effects of disease on the lower animals, and deter- 
mined to adopt the plan of stimulating the parts of the brain by 
electricity, after the manner described hy hritsch and Hitzig 

I operated on nearly a hundred animals of all classes— fish, 
frogs, fowli, pigeons, rats, guinea pigs, rabbits, cats, dogs, 
iackalls, and monkeys. The plan was to remove the skull, and 
keep Uje animal in a state of comparative Insensibility by chloro- 
lotm. So little was the operation felt that I have known a 
monkey, with one side of the skull removed, awake out of the 
State induced by the chloroform, and proceed to catch fleas or 
eat bread and butter. When the animal was exhausted I some- 
times gave it a little refreshment, which it took m the midst of 
the experiments. 

First, as to the experiments on cats, I found that On applying 
the electrode to a portion of the supenor external convcdutlDn 
the animal lifted Us shoulder and paw (on the opposite side to 
that stimulated) as if about to walk forward ; stimulating other 
parts of the same convolution^ it brought the paw suddenn back, 
or put oat its foot as if to grasp something, or brought forward 
^ 1(^4 leg os if abotsi; to wtgk, or held*t>«^ itslhoiid w if 


astonished, or turned it on one side os ii looking at something, 
according to the particular part stimulated. The actions pro- 
duced by stimulating the various parts of the middle external 
convolution were a drawing up of the side of the face, a back- 
ward movement of the whiskers, a turrang of the head, and a 
contraction of the pupil respectively. A similar treatment of 
the lower external convolution produced certain movements of 
the angles of the mouth , the animal opened the mouth widely, 
moved its tongue, and uttered loud cries, or mewed in a lively 
way, sometimes starting up and lashing its tail as if in a furious 
rage Ihe stimulation of ope jiart of this convolution caused 
the animal to scicw up its nostrils on the same side , and, curi- 
oinly enough. It IS that part which gives off a nerve to the nostril 
of the same side 

Kisults much of the same [character were produced by the 
stimulation of the corresponding or homologous parts of Ihe 
rat, the rabbit, and the monkey. Acting upon the anterior 
pail of the ascending frontal convolution the monkey was 
made to put forward its hand as if about to grasp 
StmuiUlion of other portions acted upon the biceps, and 
priMiuetd a flexing of the fore aim, or upon the zygomatic 
mustles The part lhat appeared to be connected with the 
opening 'of the mouth and the movement of the tongue was 
hoinohrgous with the part affected in man in ca'es of aphasia 
.Siimulation of the middle temporo-sphenoidal convolution pro- 
duced 110 results , but the lowir Icmporo-sphcnoiclal, when acted 
upon, caused the nronkey to shut its nostrils. No result was 
obtained m connection with the occipital lobes 

'Ihcse experiments have an important bearing upon the diag- 
no-is 111 certain kinds of ctrehjal disc.asi, and the exact localisa- 
tion of the parts affected I was able to produce epileptic 
convulsions of all kinds in the animals experimented upon, as 
well as phenomena rcstmblm'g those of chorea or St. Vitus’s 
d.xiicc The experiments are also important anatomically, as in- 
dicatn i' points of great significance in reference to the hcmology 
of the hiam lu lowei animals and m man, and likewise served to 
expl 1 11 some curious forms of expression common to man and 
the towel animals. The common tendency, when any strong 
evertiiiii is made with the right hand, to retract the angle of the 
mouth 'iiid open Ihe mouth on the same side, had iiecn slated by 
(then, mtiis Natur-i;tschuht,, to be due to the homology be- 
tween the upper limbs and the upper jaw , the true explanation 
being dial the movements of the fist and of the mouth are m 
such close relation to each other that when one is [made to act 
povvi ifully the ImpreBsion diffuses iVelf to the neighbouring part 
of the biam and the two act together, 

'Ihe c vjienroents httvc likewise a physiological significance. 
Theie IS leason to believe that when the different parts of the 
brain ate stimulated, ideas are excited in the animals experi- 
mented upon, but It Is difficult to say w hat the ideas arc. There 
IS, no doubt, a close relation between certain muscular move- 
ments and certain uleaswbich may piove capableof explanation. 
This IS supported by the phenomena of epileptic insanity The 
most mipoitanl guide on the psychological aspect of the question 
IS the disease known as Aphasia The part of the brain which 
is the ^eal ot (he memory of words is that which governs the 
movrnicnts of Ihe mouth and the tongue. In Aphnida the 
disease is generally on the left side of the brain, in the poetenov 
part of the inferior frontal convolution, and it is generally 
associated with paralysis of the right hand, and the reasoa might 
be supposed to be that the part of the brain .affected is nearly 
lelatid to the part governing the movements of the right hand. 

It IS essential to remember that the movements of the moulh 
arc governed bi laterally from each hemisphere. The bram is 
symmetrical, and I hold it to be a mistake to suppose that Ihe 
faculty of speech is localised on the left side of the brain The 
reason why an individual loses his speech when the left side of 
the brain » diseased is simply this Most persons are right- 
handed, and therefore left-biamed, the left side of the brain 
governing the right side of the body Men naturally seize a 
thing with the ri^t bond, they naturally therefore use rather the 
left side of the brain than the right, and when there is disease, 
there the individual feels like one who has suddenly lost the use 
of his right arm, 

I may, finally, briefly allude to the results of stiraulaHng the 
different, ganglia. Stimnlatifin of the coipora striata cauws the 
limbs to be flexed: the optic thalami produces no result the 
corpora qaedrieemma produce, when the anterior tubercles are 
acted upon, anlittense dilatation of the papil, and a tendency to 
draw back tliSt Jt«d and extend the limba as m opisthotonos 5 
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wliile the stimulation of the posterior tubercles leads to the pro* 
dnction of all kinds of noises. By stimulating the cerebellum 
various movements of the eye-balls are produced. 

In the discussion which ensued Dr. Geo. Harley alluded to 
the effect of mental emotion on the bodily functions, and the 
possibihty of producing disease by simply acting on the nervous 
system. Referring to phrenology, he said it was one thing to 
locahse function in the interior of the brain, and quite another 
to specify functions by manipulating the external cranium , and 
he quoted a sayinjg of Flourens with refeienct to phrenology • 
“ Les hommes qui la jiratiquent sont des charlatans, et Ics 
hommes qui la croient sont Jts imbeciles.” 

Dr Carpenter remarked that the gieat woilc of the bram is 
done in the cortical substance, and in Di FerrierV experiments 
the first effect of the stimulus is upon that pailicular substance, 
producing an mtcnsificatioii of Uie circulation through it , being 
in that respect different from the ordinary slimulal 1011 of a nerve 
which acts upon the fibrous substance of the medullary matter of 
the bram lie had long since expiessed his disbelief in phreno- 
logy, which iiiainlamed that the animal functions \i ere placed at 
the back of the head, and the inteliectual at the front Dr. 
Ferrier's experiments tended to show that the real seat of 
the intellectual functions was in the posterior part of the 

Dr. Brunton, however, alluded to the faculty of will and of 
self-restraint as distinguishing man from the lower animals, and 
said that this was piobahly situated in the oroViaw pait of the 
brain. It « as noticeable that ciiminals, who were deficient in 
that faculty, possessed only a small portion of biam m front of 
the head 

Prof Burdon Sanderson said that the stimulus in Di. Ferrier’s 
experiments was, contrary to Dr Carpenter's suppositum, exactly 
like the ordinary excitation of a nerve, and that the effect was 
produced in an extremely short space of time. 

Ml* M lluiun^': £xjienmtnts on Aho^tniSis, by Dr. Burdon- 
Sanderson. 

Under the title of a “ Contribution to the Question of 
Abiogenesis,” Prof. Huumga haj very recently published 
(Pftugcr’s Archiv. vol mi p 549') a senes of e\pei uncut s wluch 
deserve notice as constituting a new and carclully worked out 
attempt to support the doctrine of spontaneous gi neration 

Prof Huumga begins his paper with the woids Mu/Ut nuns- 
centur quit jam tutdae, using them as an txjirc'Siunof the recur- 
ring nature of this c|uestion lie then proceeds to say th.it he was 
induced to undertake his intjuiry by the publication of the well- 
known woik of Dr. Bastian (whom he compliments as having 
awakened the exhausted inteicst of physiologists in the su <ject), 
his special object being to repeat the niueh discussed turnip- 
cheese experiment 

Everyone knows what Dr lUsluin’s obscivation is. It is 
simply thu, viz. that if a glass ilask is charged with a slightly 
alkaline infusion of turnip of sp g 1015, to which a trace of 
cheese lias been added, and is then subjetted to ebulliiiun for ten 
minutes and closed liermetically while boiling, and Imally kept 
at fermentation temperature, Bacteria develop in it m tlie course 
of a few days This experiment has been rcjicatcd by Hui/inga 
with great cait, and the accuracy of Dr Basti.iirs ■.iiicnicnt of 
fact confiimed by him m every paiticular, yet iiotwiihstanduig 
thu he thinks the evidence afforded by these results m support 
of the doctrine so inadecjuate, that he, desiring to find such 
evidence, has thought U necessary to repe.it the experiment 
under what he regards as conditions of greater exaetmide. 

Huizinga’s objections to Baslian’s experiment arc l»o First, 
that when a flask is boiled and closed hermetieally m ebullition, 
Its contents are almost eiiiirely deprived oi air, and (2) that cheese 
IS a substance of mixed and unceriam composiiion To obviate 
the first of these objection^ he closes Ins flasks, alter ten minutes 
boiling, not by hermetically sealing them, but by jilacing over 
the mouth of each, while m ebullition, a jxuous j oieelaiii plate 
which has just been removed from the flame of a Bunsen’s lamp. 
The hot porcelain plate is made to adhttc to the edge or hp of 
the flask by a laye-r of aqihalt w ith which the edge has been 
previously covered. The jiurpoie of this air.uigimtnt is to 
allow air to enter the flask, at tlie same time that all germinal 
matter is excluded. It is not neeeseary to discuss whether this 

To obviate the second objection he alters the composUton of 
the liquid used . he lubstUutcs fur eiieese, jiejituiu, and lor 
tuimp iofustQB, a soiytUon contaioing in a litre c'f distilled 


Grape sugar . . '25 grammes 

Potassium nitrate ,, 

Magnesium sulphate ....... 2 ,, 

Calcium phosphate 0'4 ,, 

The phosphate is prepared by precipitating a solution of cal- 
cium chloride with ordinary sodium phosphate, taking care tluit 
the chloride is m excess 1 he precipitate of neutral pltosp^e 
so olifiaiiicil IS washed and then added to the saline solution tn 
the pi opoitioii given On boiling it is converted into soluble 
acid phosphate, and insoluble basic salt, of which the latter it 
removed by mfiUiation Consequently the jiroportion of phos- 
phate in solution is less than that above indicated. 

'1 o the filtrate, peptone is added m the proportion of 0'4 per 

The peptone is obtained by digesting egg-albumen at the tem- 
perature of the body in artificial gastric juice made by adding 
the jiroper qunntily of glycerin extract of ptpsm to water acidu- 
lated with hydrochloric acid The hquid so obtained is first 
lendcrcd alkaline by the addition of liquor sod.e, then shghtly 
acidulated with ncctie acid and boded 'J’he syntomn thus 
I>iccipil,itcd IS sepaiited by infiltration from the clear , liquid, 
winch IS then ev.ipoi.ated to a syrup and poured in a thin stream 
into s' long alcohol, with eoiistanl .igitation. '1 lie preapitated 
pejitone is scpaiated after some hours and washed with alcohol, 
and icdissoivcd m a small quinlily of water The solution is 
ag.ain piceipitated by pouiing it into ilcohol m the same way as 
hefoii, and the iirccipitite washed .inddiied 

I'lasks Having been Imlf filleilwith the liquid thus prepared 
(111 1,000, 2 each of nitie and Epsom salts, a liacc of phospliate 
of lime, 25 pans of gtape sugar, .iiid 4 parts of peptoni), each is 
boiled fill ten minutes, closed while boiling, with the eai then ware 
plate as above dcsciihed, and jdated as soon as it is cool in the 
waim chamber at 30’ ( T he experiment so made “gave, without 
.uiy exception, a positive result in every case After two or 
three days the fluid was crowded with actively moving Bacterium 

I'hc leaders of Natuki aic aware that in June last I published 
a rciietilion of Dr Bastiaii’s experiineiUs with a vaiiatioil not of 
the Injuid but of the mode of heating (seeNAlURl , voh viiu, p, 
Iji). Instead of boiling tin, flas’is for ten mmutes^over tho 
open flame- and eloiiiig ilicm 111 ebullition, I boiled them, closed 
tliein hermetically, and then jilactd them in a digester in which 
they were subjected to ebullition under a piessurc of two inches 
or more of incicur) 'Ihc lesull was negative There was no 
development ol llaeb in 

Since the puhlic.ilion of my experiments Huizinga’s have 
appealed His result, ugvrded as a prool of spontaneous genera- 
tion IS cle.itly not stipeiior to B.xstiaii’s The substitution of a 
soluble iniincdute pin.eiplc for .in lusoluhle mixed product like 
cheese, and the use of a definite soUitimi of sugar and salts 
are not ni.itciial improvements '1 he question is not whether 
the germinal matter of Baeteiia is present, Viut whether it is 
destroyed by the jiroccss of heating Consequently what Is 
necessary is not to alter the liquid but to make the conditions of 
the expcnnieiit as regards tempcrntuic as exact as possible In 
this lespect Huizinga’s cvpcnniciit is a confirmation of Bastian’s 

1 have recently lepcstctl it with the same modifications as 
legaids temperature as those employed in my repetition of ths 
tumip-chccse expenmeuts 1 lu result has been the same. In 
all other respects 1 hav e IfoUowed the method described by bun 

1 have jireparcd the solution of salts, grape sugar, and peptone 
in exact accoidancc with Ins directions. To obviate his objection 
nS to the absence of an, I have mtroduced the liquid, not mtO 
flasks, but into strong glass lubes closed hermetically at each eild 
and only half filled with liquid, the remainder of the tube con*, 
taming nur at the oidmary tension Each of these lubes, after 
having been subjected to the tcmjierature of ebullition under two 
inches of mercury for half an hour, has been kept since Septem- 
ber 10 at the icmperaturc of fermentation {32° C ). Up to 
the present lime, no change whatever has taken plate in the 

As a control expenment I opened one of the tubes immediately 
after buihng, and introduced a drop of distilled water. It beCUne 
opalescent in twenty-four hours. . 

In conclusion let me observe that I still inaintaui my resolution 
to take no side whatever in this controversy, I do not hdid. 
that spontaneous generation is impossible. 1 do not tCgsrd 
heterogenists os scientific hcntict. All I say b, that tip„ to tllo 
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preiebt moment I am not aware ot any proof that thejr are 
right. 

On tAt Electrical Pheyiomena which necwipanv the Con. 
tractiom of the leaf of Dtotuta ntumfula, by Dr Burdon- 
Sandcison 

It is well known that in those structures in the higher animals 
which are endowed with the property of contracting when stimu- 
lated — viz. , nerve and mukcle — this property is associated with 
the existence of voltaic currents which have definite directions 
in the tissue These currents have been the subject of very 
careful observation by phys'ologisls 1 hey require delicate in- 
struments for their investigation, but the phenomena dependent 
on them admit of the application of the most exact measure- 
ments. The constant current which can be shown to exist in a 
muscle is called the normal current. The most impoitant fact with 
reference to it is that it exists only so long as the muscle is alive, 
and that it ceases during the moment that the muscle is thrown 
into action Other charactenstics of the muscle currents were 
referred to, which we have not space to mention 

In certain plants said to possess the property of imtahdity, 
contraction of certain organs on irritation occur which strikingly 
suggest a correspondence of function between them and the 
motor o^ns of animalb Among the most remarkable are 
those of Drosera anil some other plants belonging to the same 
natural order, particularly the well-known Venus’ Flytnap 
{Dtontea musctpula) The Sensitive Plant, the Common Monkey 
Flower, the Rock Cistus, afford other examples 

Strange as it may seem the question whether these contractile 
movements are accompanied with the same electnca' changes as 
those which occur 111 the contraction of muscle and m the 
functional excitation of nerve h.as never yet been investigated by 
vegetable physiologists Mr. Darwin, who for many years has 
devoted much attention to the animal-like functions of Dionrea 
and Drosera, kindly furnished plants for the purpose of the 
necessary experiments, which have been made by Dr. Sanderson 
in the laboratory of University College, London The result 
bos been that the anticipations he had formed have been con- 
firmed as to the existence of voltaic currents in these p.irts, and 
particularly in the leaf of Dioniea By a most remarkable series 
of experiments (which will be published subsequently) made with 
the aid of Sir W Thompson's galvanometer, he has shown that 
these currents are subject, in all respects in which they have been . 
as yet investigated, to (be same laws as those of muscle and ^ 
nerve. I 


Oh Physiological Researches on the N’tUutc of Cholera, by Dr. 
Bmnton 

Without entering info the question of the nature of cholera 
poison, the writer regarded it as probable that its effects might 
be counteracted m the same way as those of other poisons— by 
appropriate antidotes He supposed that if a poison could be 
found having a similar action to that of cholera, an antidote to 
the former might prove a remedy for the latter The condition 
of Ciholera collapse has been attributed by Parkes and Johnson 
to contraction of the vessels m the lungs, and their theory is 
emerally adopted. The writer froiind that muscann— an alkaloid 
derived from a species of poisonous mushroom— caused contrac- 
tion of the vessels of the lungs and some of the symptoms which 
are counteracted by atropia It therefore seems prolmble that 
atropia might be useful in cholera, and m fact an American 


vessels, is useless as a remedy in cholera, as well as the absence 
ol distension of the right side of the heart in cholera patients 
during life, shows that Parkes and Johnson’s theory is imperfect, 
soad uat one of the most important conditions in cholera is 
active dilatation of the large veins m the interior of the body. 
The condition might be lelieved by digitalis. The effect of this 
piriten was at once observed in cholera. The rice water stools 
& cholera were stated to have exactly the same composition as 
the fluid secreted after the division of the intestinal nerves in 
Iforean’s experiment, and the profuse secretion fronathe intes- 
jines in cholera was therefore attributed to paralysis of some of 
the intestinal nerves. Injection of Epsom salts into the intes- 
ttnes also produced a profuse secretion, though this might be due 
to irritation and not to paralysis of the nerves. This Ti not les* 
- Htied in the least by atropia, and it seems therefore probable 
afropla will not prove a perfect remedy for cholera. Dr. 
nMon M stilt endeavouring to find a remedy which will arrest 
|^*ecretioii. 


On the Movements of the Glands 0/ Drosera, 
Bennett, F L S. 

The peculiar movement of the gkinds which c 


rr the m 


botanists The observations were all m 

the commonest species, Drotern rotundtfoha 

It should be eotml in the first place that the glands of Drosera 
are m no sense hairs, » e cellular expansions of the epiilcrnus 
of the leaf They have been shown bv Groenland and Tritcnl 
to be an integral part of the leaf itself, penetrated by a fibre- 
vascular bundle with spiral threads (m other words by a vein or 
nerve of the leal) from one end to the other, and even furnwhed 
with stomata on their surface They termin.ste m a pellucid 
knob within which is found their peculiar viscid secretion 
Under a low magnifying power this secretion maybe seen col- 
Iccted about the knobs, and stretching m thm glutinous strings 
from one to another. The secretion has prolrahly an attraction 
for (lies and other small insects, as, if the plant is examined m 
its native hogs scarcely a leaf will be found in which an insect 
IS not imprisoned, and one leaf will very often show as many 
as three or four The experiment was made of placing a very 
small insect, a species of Thrips, on a leaf at that time quite 
unencumbered beneath a low power of the microscope Im- 
mediately on coming into contact with the viscid secretion 
It made vigorous efforts to escape, hut these efforts onlv seemed 
to entangle if all the more deeply. The contact of the insect ap- 
peared to excite a stronger flow of the secretion, which soon en- 
veloped the hodyofthe animal in a dense almost transparent slime, 
firmlv glueing down the wings, and rendering escape hopeless. 
It still, however, continued ils struggles, a motion of the legs 
being still clearly perceptible after the lapse of three hours 
During all this time the insect was sinking lower and lower down 
among the glands towards the surface of the leaf, but only a 
slight thange had taken pl.ace in the position of the glands 
themselves, which had shghtlv converged so as to imprison it 
more completely. But after the stniegles of the prisoner had 
ceased, a remarkable change took place in the leaf Almost the 
whole of the glands on its surface and its margin, even those re- 
moved from the boily of the insect by a distance of at least 
double Us own length, liegnn to bend over, and point the knobs 
at their extremities towards it, though it was not observed that 
this was accompanieil by any increased flow of the secretion from 
them The exiieriment was made in the evening ; and hy the 
next morning almost every gland of the leaf was pointing to- 
wards the ohiect in the centre, forming a dense mass over it. 
'1 he sides of the leaf had also shghtlv curved forwards so as to 
render the leaf itself more concave The nearly allied Venus’s 
Fly-trap, nr Dioncra mii.ei/'ula of the United States, which im- 
prisons flies bv a much more sudden motion of the sides 
of the leaf, collapsing when irnlated on the upper surface, 
Is said to digest and absolutely consume the insects thus en- 
trapped What becomes eventually of the prisoners of the sun- 
dew, mvexpenments have not been carnetl suffu-iently far to ascer- 
tain It will be seen that the most singular feature in the pheno- 
mena heie deicnljcd is that the motion of the greater number of 
ihe'glands did not begin till after the Insect had become compara- 
tively motionless , and therefore it is very difficult to attnbute it 
to the excitement caused Iry the struggles on any "contractile 
tissue" at the base of the glands, an explanation which has been 
offered for the sudden and rapid motions of the stamens of 
Berbens or the leaves of Mimosa. It is also quite certain that 
the tmpmgtng of raindrops on the 'urface of the leaf causes no 
similar motion, a peculiarity similar to that which Darwin 
has observed in the case of the motions of tendrils and 
of climbing stems. In order to determine what share 
in these motions of the glands was due to the org.smc nature of 
the substance imprisoned, and to its power of motion, the fol- 
lowing experiments were also made — A small piece of raw 
meat was placed on another leaf similar to the first No imme- 
diate change was observable, and no increa.sed flow pt the se- 
cretion ; but after the lapse of a few hours a perceptible me ina- 
Hon of the more distant glands towards the object took place- 
■nie next morning the piece of meat was found, like the fly, 
sunk dosm on to the surface of the leaf, with almost the whole 
of the glands conveiwing towards it and almve it m just the same 
manner. The changes here were therefore perfectly of the same 
kind as in the case of the fly, though apparently sonmwhat 
slower. After tlie lapse of twenty-four hours the piece of meat 
appeared deCfidc^ lighter In colour : but an accident preronted 
toe process of digestion being further traced. On ot ler leaves 
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were pliced a minute piece of wood and a iraall piece of worsted s 
and in neither of these caac* was the least change perceptible 
after the lapse of a considerable time in the position of the 
object, nor in that of any of the glan la, either those m contact 
with it or the more remote one* It would appear, therefore, 
that the organised structure of the fly and of the piece of raw 
meat hatl some power of exciting this motion which is not 
possessed by matter of a different descnptiou. 


SCIENTIFIC SERI ATS 

Pn^S'enlorf's Antta'’H d<r Phynh und Clitmie, IVTo 6 1873 — 
This number commences with a paper by M •'ecbcilt, on the 
motion of sound 111 bent and branching tubes Ue fiii-K, among 
other things, that the gradual tiendiiig of a bibi his Intle effect 
on the size of wave length, but if a tube be suddenly lient to an 
angle, the sound motion is considerably nffict-d , P would seem 
that the motion of the air particles dul not suddenly alter in 
direction with the tube —A senes of experiments on the electro- 
motive and th' rmo-elcctric for es of some metsllic allovs, 
on contact with copper, n detaileil by M Siindell The 
alloys examined were bismutb-tiii, bi -ninth aiitimonv (m 
vsnous proport on*), and 0Jerm.an silver , the method em- 
ployed in the case of electromotive force being that of hdlund, 
! used on the fact, (hat a galvantc nirren*, pa sing through an 
ilectromotor, produce- in it, prnp.ir'ionally to its electromotive 
f irce, an absorption or production of heat, asconbng as the tur- 
reiit IS m the 'imc direction as that of the electiomo'or, or con- 
trary to It The ahiys, like the pure metals, have the same 
order in electri motive as m thermo cKatnc seui s . and it appe.its 
that the proportion of I hermo-eles trie to cleitromotive force i- 
constant, and (tpial to lint for the combma'ions iron-oo|))>er, 
null copper bismuth ( omparative experiments on various 
jiyrometric methods— atr thcrnuimcter, expansion of «olid biyb “s, 
calorimeter, His ociation of a compo ind, and eleclm al re ist- 
rnce, lead M Wunhold to a iireferencefor the last (orbumiens ), 
as the most reliable The calorimeter, propirly used, also gives 
/ ood results — M Lorenz, of (.'openliagen, fiimi-hes a m w de- 
termination of the el'clncal resistance of mercuiy, in absolute 
measure He attriliutes the discoidance m piceioiis reculis lo 
the emtilovminl of indined rtreece'i, of 7'iiiuMe stnngth, and 
he adop's an mg nmua method m which a toiid'Tit electro 
inoiivi* force tmlhoiif current, is applie 1 The icsnli of five 

mercury unit eijuil to o 9337 to'** ah olute noils — Of the re- 
maining paprrs we may note one liy Kohlrausch on the electio- 
1 heaiii al e lutvalent o^ silver, and iiitncraIo„icat nuics on wolfram, 
and on a new mineral, ardeiiite 


objec'ions raised by the Italian observer to the cyclonic thearjf 
on the ground of the appearance of prominences where there 
are no spots M h'ayc considered that the pores, which are 
vertical cvclones, are the cause of the circulation of th* wlw 
hvdrogeii, and hence of the prominences. He also replied to some 
objections relating to the direction of the circular motion in 
cyclonic spots — New risearch'-a on the analysis ami the theoty 
of the pulse m normal and abnormal states, by M Bpmitaud, 
The author announced the discovery of a secondary beat m the 
pulse, which he asciiliel to a conti action and expansion of the 
aitcncs themselves —On cholcruic dejections as agents 111 the 
ppipagation of cholera by M Ch Pellarin — On the changes of 
form cxlidHted by Lomrt IV , 1873, by MNL Kayet and Amlre, 
-On tile movement ol m c'aslic wire one end ot which has a 
vilicatory motion, bj M h Mercardiei — (hn the products of 
the oxidation ot metenric iron- and a comparison of them with 
the trrrestnal magnetites, by M Stan. Mcuiiier, — Process for the 
prepsrai 1011 of a new aniline red, by M h, henicre 1 he new 
col lur Is prepared by mfing on acetate of aniline with ammo- 
mical cupric hy Irate, and tiu 11 satiiratnig with sulohunc acid. 
On comeiitration amiiionnc siiliihate is dejiosited, ani the 

Sept aj — M Heitrand m the chair —On tlie chainnan taking 
Ills seat, be at once piocecdeil to announce the deaths ot M. 
Cosle, of the Seen 11 of Anatomy and Zoology, and ol M 
Nviaton, of the Set non of Me'icine and Surgery, and to cx- 
piess III a 'cw nimls the stirrow • 1 the Academy al the grievou- 
I iss It h id lliiis snsUmed At the emit lusion of the cluiraiau’s 
icin irks ,M le llaion I airev al once proposed that, to mirk us 
sense of the double loss, tlie Academy shouM not ht.ir any 
papers al the mteting, and lint ihc correspondence opty should 
ippeir m the Cow/Z/i Kituliis The following papers weieac- 
inidingly pruned — I hermic iese,ireliis on the contleiisalioii of 
gases by solids— omimiiafinn aiisoi otion of hydiogtu by pla- 
tiniiin blick by M P A h ivie I 1 ft on obseivalion* on the 
winged form .if flic P/nPina,i liidaf/it iii connection with the 
piopigaiion ol til' insect, by M Max Cornu — On ihe proper 
time (nr the anplicatum of the siilimetsinn treatment to vines 
lanitid by I'hvlloxi 1.1 by M 1 Fnucon -On the proportion of 
i.ii (ionic anfiydii le ni aiinospticnc an, and on its variation With 
ilitf.illilndc bjM P I'ruchot The .oillior finds lhal theouantity 
of ihis g.as dimmishes is theallitu le mcrcusis — Unc'iralliue, by 
M (,'ommaiUc — Noti <m a meteonif wulh .1 phosphoresconl 
tram seen on die iiiglil of c, |itiiiiiiei 187J, by M Cnapelas. 
-111. scemd paitoi M Meuti.licr’s Hole on ihe mowmetu of 
sn elastic wire, one end ol which is endued with a vibia'ory 
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Royal Moriicultural Society — Orneral Me. img, Aug 20 
— W A land-ay, Si..rcUry, m the i Intr - Hie Key M J 
Berkeley said Kersim's secilUng gooseberry, a fine v.a.icly which 
gaineil a fir,t-d,iss csriiticit. at the la-1 meeting, tuiii-d out to 
be not a gaclcii seedling l>it .me originally ukeii buin a common 
hedge m the 'ici,ti') mrlioo 1 ol P.i .borough T "s was not a 
sol'tary iiist iiue ol .a lin- ariay ol fruit being foinl in such 
jilace*— the K< ss Pool oipl. h i-io ; been disc.veir.l m a pUma- 
tion at Nottingham Mr Be. k, lev Oien allude! to a disease of 
the crocus veiy destri ctive to iht clmb.diis, and whuh also 
artacke<l the salfnm crocus anl the narsissiis , it wai hrst 
described by Montague under the name of Tiuoh He concluded 
by remarking that vegetables treated with sewage were apt to be 
much deleriorated in fl ivour. 

Sept 3 —General Meeting— Hr Kellock in the chair — Ad- 
veit ng again to the Subject of Tacon in the GLdiolu-, the Rev, 
M J Urrketcy was bichned to atinbute it t'j “ sunstroke ” — A 
bunch of gripe* was exhibited from the parent plant of the 
Hampton Court vme, it da-ed from 1761 — A fungus {I^Htmus 
letndeus) wa* sent by Sir Gilbert Scott, from the toot of a church 
at Croydon. 

Pam* 

Academy of Sciences, Sept. 15.— M Bertrand in the 
chair —The following papers were read :— An answer to Father 
'Ijiochim’s last nou, by M, Faye Ttto aiiibor replied to the 
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FOREIGN ORDERS OF MERIT 

N a recent number of Naiure(vo 1 viii. p 292) we 
intimated that honours had been conferred upon 
a large number of British men of science by the 
Emperor of Brazil and the King of Sweden. Some of 
the gentlemen to whom these Foreign Orders have been 
offered have, however, thought it right to refuse acceptance 
of them, mainly from loyalty to Her Majesty’s stringent 
regulations respecting Foreign Orders, as issued by the 
Secretary of State for Foreign Affairs. A correspondent, 
who has himself refused to accept the Foreign Orders 
alluded to in our note, has favoured us with a copy of 
these regulations, and as many people are ignorant of 
their nature, or are even unaware that any such regula- 
tions exist, we shall be doing a service by giving them 
publicity in our columns. These “ Regulations respecting 
Foreign Orders” are dated Foreign Office, May 10, 1855, 
and are as follows . — 

“ I. No subject of Her Majesty shall accept a Foreign 
Order from the Sovereign of any foreign country, or wear 
the Insignia thereof, without having previously obtained 
Her Majesty’s permission to that effect, signified by a 
Warrant under her Royal Sign-Manual. 

“ 2. Such permission shall not be granted to any subject 
of Her Majesty, unless the Foreign Order shall have been 
conferred in consequence of active and distinguished ser- 
vice before the enemy, either at sea or m the field ; or 
unless he shall have been actually and entirely employed, 
beyond Her Majesty’s dominions, in the service of the 
Foreign Sovereign by whom the Order is conferred. 

“ 3. The intention of a Foreign Sovereign to confer 
upon a British subject the insignia of an Order must be 
notified to Her Maiesty’s Principal Secretary of State for 
Foreign Affairs, either through the British Minister accre- 
dited to the Court of such Foreign Sovereign, or through 
his Minister accredited at the Court of Her Majesty. 

“ 4. If the service for which it is proposed to confer 
the Order has been performed during war, the notifica- 
tion required by the preceding clause must be made not 
later than two years after the exchange of the ratifications 
of a Treaty of Peace. 

“ If the service has been performed in time of peace, the 
notification must be made within two years after the date 
of such service. 

5. After such notification shall have been received. 
Her Majesty’s Principal Secretary of State for Foreign 
Affairs shall, if the case comes within the conditions pre- 
scribed by the present regulations, and arises from naval 
or military services before the enemy, refer it to Her 
Majesty’s Pnncipal Secretary of Sute for the War De- 
partment, previously to taking Her Majesty’s pleasure 
thereupon, in order to ascertain whether there be any 
. ol^tion to Her Majesty’s permission being granted. 

“A similar reference shall also be made to the Com- 
mander-in- Chief if the application relates to an officer in 
the Army, or to the Lords of the Admu:alty if it relates to 
an officer in the Navy. 

' »*6. When Her Majesty'S principal Secretary of State for 
Foreign Affairs shall have taken the Queen’s pleasure on 
any s\ich application, and shall have 'obtained Her 
Majesty’s permission for the person in whose favour it 
has been made to accept the Foreign Order, and wear the 
Instenin thereof, he shall signify the same to Her Ma- 
jettjrs Principal Secretary of State for the Home Depart- 
men^ in order that he may cause the warrant requirM by 
CiatiM t to he prepared for the Royal Sign-ManuaL 
No. ae6— Vou vui ^ 

J'*-. - ■ 


“ When such warrant shall have been signed by the 
Queen, a notification thereof shall be mserted m the 
Gasette, stating the service for which the Foreign Order 
has been conferred. 

“7. The warrant signifying Her Majesty’s permission 
may, at the request and at the expense of the person who 
has obtained it, be registered m the College of Arms 

“ 8 Every such warrant as aforesaid shall contain a 
clause providing that Her Majesty’s licence and permis- 
sion does not authorise the assumption of any style, 
appellation, tank, precedence, or privilege appertaining to 
a knight bachelor of Her Majesty’s realms 

“9 When a British subject has received the Royal 
permission to accept a Foreign Order, he will at any 
future time be allowed to accept the decoration of a 
higher class of the same order, to which he may have 
become eligible by increase of rank in the Foreign Ser- 
vice, or m the service of his own country ; or any other 
distinctive mark of honour strictly consequent upon the 
acceptance of the original Order, and common to every 
person upon whom such Order is conferred. 

“ 10. The preceding clause shall not be taken to apply 
to decorations of the Guelphic Order, which were bestowed 
on British subjects by Her Majesty's predecessors King 
George IV. and King William IV., on whose heads the 
crowns of Great Britain and of Hanover were united. 

“ Decorations so bestowed cannot properly be consi- 
dered as rewards granted by a Foreign Sovereign for 
services rendered according to the purport of Clause 2 of 
these Regulations. They must be rather considered as 
personal favours bestowed on British subjects by British 
Sovereigns, and as having no reference to services ren- 
dered to the Foreign Crown of Hanover,” 

Having given these Regulations, we may be permitted, 
perhaps, to make some remarks upon them. It will be 
seen that so far as scientific men, as such, are concerned, 
they are positively interdicted from accepting Orders 
offered to them by a foreign sovereign except in the 
improbable case of their doing scientific work for such a 
sovereign. On the face of them it is evident that they 
are the product of a tune when it was thought that such 
rewards gained otherwise than on the field of battle might 
be open to suspicion. We can well understand that there 
may be reasons why diplomatists, projectors, and the like 
are better without such Orders, but these reasons do not 
apply to men of culture, whom a king might delight to 
honour for work done for mankind at large. 

Itis clear, therefore, either that the triumphs of Science 
and her followers were little known or were unappreciated 
when these Orders were issued, or that such possible reci- 
pients were purposely excluded. But are not the triumphs 
achieved by scientific men oyer the multitudinous forces 
of nature of mfinitely more importance to humanity, and 
far more conducive to the highest glory of any country, 
than the greatest military triumphs that soldiers have ever 
achieved? Indeed, to what is it supposed that the dire 
art of war itself has reached its present state of compara- 
tive perfection, if not to the advantage which has been 
taken of the discoveries of Science ' And does not the 
military superiority of one nation over another depend 
almost entirely on the thoroughness with which scienti§c 
theories have been applied to arm> orgamsation and the 
matirUl of war ? 

It seems to us unjust and t-rucl that men of science, 
to wbMe labours it is mainly owing that our country and 
the world generally are mounting rapidly higher and 
higher in the scale of civilisation, should be practically 
debarwSi from accepting the few honours that come in 




their way. Moreover, we should think that those who 
have the framing of these Regulations ought to be proud 
to think that our country produces so many men of science 
whom foreign sovereigns delight to honour, and instead 
of throwing obstructions m the way, should afford every 
reasonable facility to those who are thus honoured to 
accept and wear the Foreign Orders which may be offered 
to them. We cannot see that in any way their doing so 
would endanger the safety of the country nor be dero- 
gatory to the dignity and honour of our sovereign. May 
we not hope, then, that these Regulations as to Foreign 
Orders should not for ever remain as they are i' They 
certainly permit one to infer that the only glory which 
those who promulgate them desire to see shed upon their 
country, is the barbarous glory which can be gained by 
a good fighter. 

We shall be glad to receive the opinions of scientific 
men on this question 


I UB BOCK’S “MONOGRAPH Of THE COL- 
LEMBOLA AND r/fYSANC/RA" 
Monograph of th. CoUembola and Thysauura By Sir 
John Lubbock, Bart., M.P , &c. Pp 265. Seventy- 
eight plates. (Printed for the Ray Society 1873 ) 

T he insects which constitute the Lmn.ean genus 
Pfldura, though small and apparently insignificant, 
present many interesting peculiarities of structure, and 
still more interesting characters bearing on the great 
problem of the true affinities and historical evolution of 
insects generally They have, however, been compara- 
tively neglected, and those who have worked at thetr 
classification have often done so in ignorance of each 
other’s labours, so that the nomenclature of the group is 
confused. Sir John Lubbock has patiently investigated 
the characters of the British species, and compared them 
with those given by Gervais, N icolet, Bourlet, and Tull- 
berg The genera he has been led to adopt are arranged 
in a tabular form on page 39 He gives good reasons for 
separating Podura, Dogifita, Simnthuru^,!0!A their allies 
from Lept^ma and Campodi'a-, and, while retaining 
Latreille’s name Thysanura for the latter group, proposes 
for the remainder the new term “CoUembola" (K<i\Xa, 
fp^o\oI/), m allusion to the projection by which they attach 
themselves to foreign bodies. If this be adopted, there 
will be no title to designate all the insects belonging to 
Latreille’s Thysanura , but though there is some inconve- 
nience in restricting the meaning of a term already in 
use, the author would probably bold that the distinctions 
between the two orders are too great for them to retain 
svith advant.age a common name The change would 
then be very much like what has been made in separating 
the herbivorous Cetacea of Cuvier from the rest, giving 
them a new name, and retaining the old one for the re- 
mainder The relative affinities of either group to other 
Arthropod! are difficult to decide on The absence of 
wings has long, and with ample reason, been discarded 
by entomologists as a character of importance in classi- 
fication ; the absence of tracheae, though at first sight 
more important, does not apply to Smtnthurus (not 
Smynthurus) ; the mouth is unlike either the mandibu- 
late or the suctorial type ; and the caudal appendage 
and ventral tube are too peculiar to be of service for com- 


parison. On the whole, the author concludes that “ if we 
represent the divisions of ihe Articulata like the branch- 
ing of a tree, we must picture the CoUembola and Thyrsa- 
nura as separate branches, though small ones, and much 
more closely connected with the Insecta than with the 
Crustacea and Arachnida After the chapters on the 
previous literature of Thysanura and their classification 
and affinities, comes what to many naturalists will be the 
most interesting part of the book, a discussion on the 
evolution of Insects, the origin of wings, and the light 
thrown on these questions by the study of the groups in 
hand It would be impossible to do justice to this chapter 
in the limits of this article, and it is the less necessary 
since Sir John Lubbock has lately given our readers an 
exposition of his views on this subject in the series of 
papers lately published in these columns on the Meta- 
morphosis of Insects The remainder of the work con- 
sists of a general account of the anatomy of the CoUem- 
bola .ind Thysanuia, in which there are numerous ex- 
ceedingly valuable original observations, and a systematic 
description of the characters, habitat, manners and 
customs of the various genera and species at present 
known, with copious synonymy. The value of the work 
is further enhanced by an appendix by Mr Joseph Beck, 
on the Scales of CoUembola and Thysanura, illustrated by 
twelve beautiful microscopic drawings, from the hand of 
the late Mr. Richard Beck. Thus the various points of 


interest offered by the groups treated of, to the micro- 


scopist, the entomologist, and the natural philosopher, 


are fully illustrated Beside the figures, most of them 


coloured, many showing different stages of growth, which 


illustrate nearly fifty of the species described in the text, 
there are numerous careful outlines of anatomical details, 
which supply what is too often neglected by systematic 
naturalists The tribute paid by the author to the artist 
whose inteUigent skill has overcome the most grievous 
obstacles, will be endorsed by all who sec these beautiful 
drawings 

We congratulate the Ray Society on the production of 
so excellent a work This and the preceding volume by 
Prof. Allman on the Gymnoblastic Hy droids, will main- 
tain Us reputation, and we trust that a society to which 
we owe such works as Darwin’s “ Cimpedia,” Parker’s 


“ Shouldergirdle,” and Huxley’s “ Oceanic Hydrozoa,” 
will continue to make so good a choice of books to pulj- 


lish, and will be still more widely supported than it is. 

P. S. 


MONCKHOVEN'G “PHOTOGRAPHY” 
Traite General de Photographic. Sixihme Edition. Par 
Dr. v. Monckhoven. Avec figures dans le texte et trois 
planches photographiques. (Paris, 1873. Georges 
Masson, Libraire-Editeur, Place de I’Ecole de Mdde- 
cine) 

great advance made by photography as an art, 
and the yearly increasutg’|iumber of processes, I^Ve 
made it almost an impossibility for anyone (not profes- 
sionally engaged as a photographer to keep abralst of the 
tide of improvement 

• The Fckuioa of both to ihe Mynopeda u exprewi 
which some error of the j>r«M hot rendered unintellicible, 
to moke the CoUembola, alone, a group of equal " vtJw” 

We may remark here that there are an unuaual number of 
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It is therefore with great ’pleasure that we welcome Dr. 
V. Monckhoven’s " TraU< G€n&al,” which seems to omit 
nothing in the way of recent additions to the number of 
photographic processes. 

The Doctor commences his book with an historical notice 
of the origin of the art, in the course of which the irre- 
pressible Egyptians make their appearance as h.-iving un- 
doubtedly observed the effects of light on certain bodies ; 
but, unfortunately, they have not handed their experience 
m the matter to posterity. The Egyptians and Greeks, 
however, having been disposed of, we have sucli en pages 
of really very useful historical matter, so arranged that a 
short paragraph is devoted to each of the more important 
processes, and which is rendered still more valuable by 
numerous references to the original papers of the various 
investigators to whom we owe the art 

The author then proceeds to give a sketch of the n.ature 
of light. Perhaps in a treatise of this sort one cannot 
expect a very comprehensive definition of such a subject. 
Still, however, something more satisfactory than the fol- 
lowing might have been expected . . . . “ il existe n<5ces- 
sairement entre le soleil et nous, un certain mode de com- 
munication dont nos yeux sont I’mtermddiare ; c'est ce 
mode de communication qui constitue ce que Ton appellc 
la lumtire ” 

We then have a sketch of the chemical jetton of light, 
and a very good description of what a photographic 
laboratory ought to be, but, we fear, very rarely is. Con- 
siderable space is devoted to a description of the method 
of preparing the various substances required, including 
gun-cotton and collodion ; and here we may observe that 
Dr. van Monckhoven makes use of the old system of 
chemical equivalents obsolete in England, and very neatly 
so on the Continent, a proceeding which is to be regretted 
in a work which is likely to remain for some time a 
standard book on its subject. We have noticed that 
photographers are singularly conservative on this point, 
for, to the best of our belief, theie is not even now a photo- 
graphic journal which makes use of the present atomic 
system of notation, a system which even nine years ago 
was largely used by chemists, a really admirable 
chapter, on photographic optics succeeds that on photo- 
graphic chemistry , one soon perceives how much 
the art has owed to the lenses constructed on the 
formulae of Dallmeyer and Steinheil, and to the credit 
of Enghsh opticians we find that in the summary the 
lenses of the former are stated to surpass all others. 

After dealmg with cameras, pnnting frames, studios, 
and every other photographic requisite, the various pro- 
cesses are dealt with at length. Here we may note that 
specimens are given of two of the more recent mechanical 
printing processes^ the “ Woodburytype,” and “Helio- 
type.” Both are pigment methods, and so are not habic 
to the slow fading inevitable to the ordinary prints con- 
tiUning silver. Of them we can only say that white it is 
difficult to imagine that any process can surpass the 
fmner for artistic e£reyi^''(he latter seems equally unsur- 
iptstable for any purpos^^»«4uiring excessively minute and 
faithful r^roduction of fine deuil, such as is required 
in copytng nsqfti, prints, or digrams. * 

A i^pecknen of IWiat is modestly termed the “ retouche 
des didids,” ii also given, but here we feel that we are 
ttpadkif «• daii|enus ftotmd, as a portraitfof a lady is 


the subject. Suffice it to say, that the ge oral effect of 
this process seems to be like that of the elixir vitae, and 
to make the happy p.atient young and handsome again. 

We find considerable information also on photographic 
enamelling, and on the production of enlargements, where 
we observe that the heliostat and its use are described 

The work is illustrated with 280 woodcuts, executed m 
.1 style which is only found in foreign scientific works, and 
three specimen photographs arc also given In conclusion 
we must congratulate Dr. van Monckhoven on the pro- 
duction of so useful a book, hoping only that the chemical 
portion will be modernised and extended in future edi- 
tions. Why do not some of our many amateur or pro- 
fessional photographers devote some attention to the 
chemical nature of their art ^ Of the rationale of many 
of the reactions we know absolutely nothing, and of the 
others our knowledge is not much greater. Such a 
rese.irch would not be of theoretical value only, but would 
materially aid in the attainment of that perfect application 
of means to ends by which alone the best results either m 
art or science can be obtained. 


OUR BOOK SHELF 

I he Relations of the Air to the Clothes ive wear, the 
Houses we live in, and the ioit we dwell on Three 
popular lectures dcliveicd before the Albert Society at 
Dresden. By Dr. Max von Pettenkofer, Professor of 
Hygiene at the University of Munich, Lc Abridged 
and translated by Augustus Hess, M D , Member of the 
Royal College of Physicians, London, Sec. (l-ondon . 
Trubner and Co., 1873 ) 

Dh. Hess has done well m translating these lectures by so 
great an authority on hygiene as Dr. Pettenkofer Though 
the author does not lielievc that any knowledge of real value 
can be imparted by means of popular lectures, still they 
serve a good pui pose m the way of “ scientific edification 
and elevation, which are to raise oui minds and hearts 
and to affect us like listening to good music ” Though 
wc m this country have perhaps less need to be instructed 
m the rules of hygiene than the mass of people on the 
Continent, still, it will be universally admitted that very 
few are acquainted with the principles which underhe 
healthy living, and still fewer can be at the trouble to put 
them into practice In the little volume before us, which 
is well translated by Dr. Hess, the author expounds in an 
interesting and yet thoroughly scientihc manner, the 
rationale of healthy living so far as our relations to the 
air are concerned, and shows the scientific pnnciples on 
which we should choose our clothes both as to material 
and make, and which should guide us in building our 
houses. In the third lecture he speaks of the relations of 
the air to the soil, or on the Ground- air, and shows how 
much remains to be done before the principles of hygiene 
and their practical application can reach anything like 
perfection. The following extracts will give an idea of 
Dr. Pettenkofer’s method of treatment — 

With regard to Qothmg, the author says “ When 
exposed to lumtnous heat, the matenah of oar clothing 
do not show very great differences, but m experi- 
menting on shirtings of diffeient udours, the following 
result was obtained • — When white absorbed 100, pale 
sttaw colour absorbed 102, dark yellow 140, light gre» 
iSS, dark green 168, Turkish red 165, light blue 198, 
black 208. In the shade these differences nearly vanish. 
Krieger, in experimenting on tin cylinders filled witt 
warm wmer, has found that a double tight covenng by 
the same material docs not retard the heat loss muem 
more than a single one ; but when the outer layer was 
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loose it retarded it very much. From this foUowar the 
practical truth, that we can produce a very different 
effect by the same number of clothes according to thar 
make. 

“ Generally our clothing has been considered as an ap- 
paratus for keeping the air from us. This conception is 
utterly erroneous, and we can hear no garment which 
does not allow of a continual ventilation of our surface, 
ust those textures which are most permeable to the air 
eep us warmest. I have examined different materials for 
their permeability to air, and taking the permeability of 
air passing through flannel as 100, linen allowed $8, silk 
40, buckskin 58, chamois Ji, kid i part of air to pass 
through them. If the above-stated notion were correct, 
kid would keep us 100 times, chamois warmer by half, 
than flannel, and so on, while everyone knows^ that it is 
quite the reverse ” 

With reference to Fur the author says : — “ A fur 
is so arranged that its flne hair projecting into the 
air intercepts all the heat which flows from the surface of 
the body by radiation and conduction, and distributes 
this heat through the air which circulates between the 
single hair-cylmders. Thus the air, however cold it may 
be, reaches the nerves of our skin as a warmed air. 
Furred animals m wmter, when touched superficially, give 
a very cold sensation , it is only near the skin that their 
hair feels warm. In a severe cold, certainly little of our 
animal heat comes as far as the points of the hair, from 
which it would escape by radiation or conduction, as the 
current of air in the fur cools the hair from its points 
towards its roots, and a severe cold penetrates only a little 
farther into the fur, without reaching the skin of the same. 
This can take place only at an exceedingly low tempera- 
ture, or when a very cold air is in violent motion. In a 
well-furred animal the changes of temperature in the 
surrounding air only change the latitudes at the cold and 
warm zones in the fur ; the place where the temperature 
of the body and the air equalise each other, moves be- 
tween the roots and points of the hair, and for this reason 
a furred animal is not warmer in summer than in wmter. 
In summer its heat leaves at the points, in winter near the 
roots of the hair." 

Journal of the Proceedings and Annual Report of the 
Wmehester and Hampshire ScienUfic ami Literary 
Society, vol. 1 , part 11. 1871-2 (Wmehester . Warren 
and Son, 1873). 

We are glad to see from the Third Annual Report of this 
Society that it continues prosperous, the number of mem- 
bers being, in 1872, 105. We hope good use will be made 
of the valuable herbarium of flowering plants, ferns, 
lichens, &c., collected and arranged by the late Mr. Hill, 
which has come into the possession of the society, through 
the generosity ol the Mayor, Mr. K. P. Forder, and the 
President The present part of the journal contains a 
number of papers, literary and scientific, read at various 
meetmgs of the society. The principal one is the Intro- 
ductory Address delivered at the commencement of the 
third session, by the Rev. Canon Kingsley, on “Bio- 
Geology-“the science which treats of the distribution of 
plants and animals over the globe, and the causes of that 
distribution/ The address is an eloquent one, it can 
easily be imagined, shows extensive knowledge and great 
shrewdness, and contains many valuable hmts both to 
young and old naturaUsts. Most of the other papers are 
also by clergymen, the principal ones being the follow- 
ing “ On the Dawn of Thought in Greece,” by the 
Rev. W. Awdry ; " On the Metamorphosis of Lepidop- 
tera,” by Mr. J. PampUn ; “ the Planet Jupiter,” by the 
Rev £. Firmstone, in wbich the author gives many inte- 
resting facts and speculations as to the condition of that 
planet ; “ Vesuvius previous to and during the Eruption 
of 1872,’’ by the Rev. C. A. Johns, in which the author 
describes an ascent he made shortly before the last erup- 


tion, and appends a condensed abstract of Palmieri’s 
account of the eruption. Appended to the journal is a 
valuable list of 315 works on the Geology, Mineralogy, 
and Palaeontology of the Hampshire Basin, compiled by 
Mr. William Whitaker, of the Geological Survey. 


LETTERS to THE EDITOR 
[The Editor does not hold himself 1 esponsible for opinions expressed 
iy hts correspondenis. No notice is taken of anonymous 
eommuHtealiOHs.] 

Wyville Thomson and the Ventriculidse 

1 1 RUST that you will afford me a little space for a few 
remarks upon some passages m Prof Wyville-Thomson’s book, 
the “Depths of the Sea,’’ which, owing to many engagements, 
has only just come into my hands So earnest a labourer in the 
wide field of truth will not, I hope, deem me discourteous if I 
point out one comer where bu feet have slipped , and if it be 
objected that, after all, it is only in a small spot, the learned 
Professor will, I am sure, agree with the answer that, even in 
the smallest steps towards truth, attainable accuracy is im- 

In 1847-48 my fathei published a senes of papers in the 
“Annals and Magazine of Natural History,” which were after- 
wards collected into a volume, on the “ Ventnculidse of the 
chalk, their microscopic structure, alfinmes, and classification.” 
This work, which still remains, I believe, the authonty on its 
subject, introduced order and classification where before all was 
confusion, expressly founding these upon two guiding principles 
of anatomy, the existence of which had been proved by searching 
tests These two principles— the first bemg the structure, the 
second the fold, of the membrane — I am careful to recall, os I 
think there is considerable misapprehension regarding them 
The chief locality of these fossils was in the south and west of 
England 

In his chapter on the Continuity of the Chalk, Prof 'I'homson 
bnngs forward several families of ancient fauna as polceolontoio- 
gicaf evidence In support of his argument Among these be 
devotes some attention to the Ventnculidoe (he calls them Een- 
tneulUei, but why ? In the same sentence be uses tlie family 
name Hexactinellidit) , but, though he acknowledges my father's 
work, and refers to his “minute and roost accurate description 
of tbcir structure,” it does not appear by what follows that he 
has quite comprehended it • “ He (Mr Toulmm Smith) found 
them to consist of tubes of extreme tenuity, delicately meshed, 
and having between them interspaces usually with very regular 
cubial or octohedral forms ’’ [•' I>:pths,” &c , p 482]. Thu de- 
scnption (the Professor will forgive me for saying to) does not 
convey a very clear idea of any structure, and certainly does not 
apply to the VentricuUdae : if the word “ tube ” here means the 
body of the creature, it may in one sense be partially true of a 
few species in each of the genera — Ventriculites, Cephalitts, and 
Srachtoldes , but if it is intended to apply to the substance of 
the structure, 1 mutt say that it denotes a complete error. My 
father’s words are, that “ the membrane of the Ventnculidse is 
composed of very delicate fibres,” “the fibre Is single and toli^ 
never fistular,” and that m this structure ‘ ‘ there are no tubes what- 
ever^' 21,25,30). My father carefully desenbes this membrane, 
and matks it os the essential charactenstic of the whole family of 
Ventnculidse. Among the thirty-five species, for the most part 
marked by strong differences, he points out that VentncutUcs 
simplex IS the type of the whole family, consisting of a single 
membrane without a trace of fold 

Now, Prof. Thomson gives a figure of the octohedral structure 
to which I will not take exception, but he writes underneath it, 
“ Vcntncuhtes simplex, Toulmm bmith. Section of the outer 
wall, showing the structure of the silmous net-work.” This 
implies, while citing my father’s name (1) that this structure is 
proper to that species ; and (2) thaf Aerc is an inner wall. It 
also speaks of the net-work as silia|Mu| while, two pages before^ 
it IS said, that “Mr Toulmln SmRn Kupposed that the skeleton 
of the Vcntnculite had been originally calcareous ” But though 
mistakes of this sort might easily arise through misapprehension, 
I must say I was very much astonished to see the figures, one of 
the entire fossil, the other of the “outer surface,” given os 
“ Ventruuhtes simplex, Toulmm Smithf from Mr. Sanderson’s 
collection (“ Depths,” &c., pp. 483, 4^) A glance at Flg.l, 
on the second plate in my father’s book, will show that the iwiM 
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liM been misapplied to this specimen, which, as far u can be 
judged from the drawing, appears to be either P'entntulttes quin- 
(uwialis, or one of the Cfphnlttts, both quite different m outward 
appearance from the plain simplex I know that it is often not 
SO easy to distinguish the species of those preserved in' flint as of 
those in chalk, but in this instance it is quite evident that it is 

My object m writing the above has been to vindicate my father’s 
sdentiflc accuracy, and to recall the (acts he worked out. With 
regard to another point it is stated by Prof Thomson that some 
of the beautiful sjxinges discovered in the late deep-sea dredgings, 
especially the HoUcnta and its allies, andthe Ventnculites, “be- 
long to the same family, in some cases to very nearly allied 
genera,” or, as Dr Carpenter puts it (“Cood Words” October 
1873, p 703) — “ Here we found the type of the old Ventriculites 
which were supposed to be extinct, still living on in the deep 
sea ” Much as my father would ha\e delighted in the exquisite 
beauty of these new forms (the hupltctiUa he had examined m 
J848), I do not think that he could have acknowledged the llol- 
ienia as belonging to the ancient Ventnculidae , nor, if the use of 
the word “type” depend for its force upon the character of 
structure, can it be truly said to be a type of that family True, 
It possesses a stlicious skeleton, but so does the Euplectclla, and 
neither from Prof Thomson's description (“ Depths” PP 70-72), 
nor my own examination, can I discover m the Holtenia any 
trace of or resemblance to the delicate structure and folded 
membrane of the Ventnculidm With great deference, thcrclorc, 
to the opinion of these investigators (if 1 am wrung 1 will gladly 
learn), it appeals to me that the modern type of the old Venlri- 
culite IS yet to be found 

I will add that the series of specimens figureil m my father’s 
book IS m the britith Museum, open to examination by students, 
together with a large portion of hi collection of the Venln- 
culidie 

Highgale, Sept 27 Lucy rouLMiN Smith 

“Deidamta” 

I NOnci' m Piof, Wyvillt Thomson’s exticmely interesting 
papers the name Detdamia v Willemoes-Suhm, used for a crus- 
tacean genus 1 Ills name must be changed, inasmuch as it is 
preoccupied m Articiilata by Dr Clemens m 1859 Dr Clemens 
nas used the title for a valid genus of North American Sjdiiiigulft 
1 propose, therefore, for the genus in Crustacea, the name WtlU- 
moesui, in honour of its discoi trer, with the two species/i/MAKf)'/.; 
and cruiifir, the former the tyjie 

Aih, k Grote, 

Curator of Articulata, B.S N S. 

Buffalo, U S., Sept 15 

Dr Sanderson’s Experiments and Archebiosis 

In a communication made to the British Association during its 
recent meeting at Bradford, Dr .Sanderson criticises the experi- 
ments of Prof. Huizinga, and also throws doubt upon the validity 
of the conclusions which 1 have drawn from experiments of my own 
The “ Note ” appears in your columns this week , and seeing the 
nature of the conclusion drawn by Di. Sanderson from his 
experiments, I am not a little surpiised to find no mention 
in It of one most important point, vu , the temperature at which 
Bacteria are killed when immeiseU m fluids 

It must be obvious to all who understand the real nature of 
the question at issue, that no valid conclusion can be drawn by 
Dr Ssanderson from Ins experiments, unless he is able to argue 
from a definite conviction as to the tcraperatuie at which Bacteiia 
are killed in fluids 

Now a study of Dr. Sanderson’s writings would show the 
reader that up to the lime of their publication ho had every 
reason to believe that Bacteria were uniformly killed in fluids at 
a temperature of 100“ C If he still believes this to be true, he 
cannot ^in the light of facts which he has learned concerning the 
productivity of previousl* boiled fluids m 'dosed flasks) refuse 
his a^nt to my mam prc^^MWi viz , that Bacteria are capable 
of arising m fluids mdepeiii^tly of living reproductive or germi- 
m 1 particles. 

But the conclusion which Dr. Sanderson ddes draw from his 
expenments, and his imputation that facts do not warrant the 
conclusion of Prof. Huizuiga and myself, would seem to imply 
that he is m possession of some new evidence subversive of hii 
previous opinion, and tending to contradict views which I have 
recently published concerning the death-point of Bacteria in 


heated fluids. (*' Proceedings of Royal Society,” Nos 143 and 
i4Si ) 

As Dr. Sanderson is entirely silent upon this point, I venture 
to ask, both for my own information and for that of your readers, 
whether he still believes that Bacteria are killed by a temperature 
of loo” C. in fluids ; and if not, upon what grounds ho has 
changed his opinion ? 

In the face of his expressed intention (not a little contradicted, 
as I venture to think, by his public action) of taking no part in 
the “ spontaneous generation ’’ controversy, I ask Dr Sanderson 
tills question, because I cannot suppose that he would publicly 
thiow doubt upon the validity of the conclusion which Prof 
Huizinga and I have drawn fiom our experiments, in the absence 
of ficbh evidence of his own upon the thermal death-iiomt ol 
Bacteria 

At present he has pubhely expressed the opinion that we are 
nut warranted in our conclusions, whilst he has given no sufli- 
cieiit information either to the world of science or to ourselves 
by which to test the correctness of his own conclusion. This 
seems neither just to us nor to himself 

H Charlton Bastian 

University College, Oct. 3 


Mr D. Forbes’s Criticism of Mi R. Mallet's Volcanic 
Theory 

After the lapse of half a year Mr D Forbes has recuried 
inNATORhforSept. p 1873, to my remarks published inNATURE 
of March 20 last, to his remarks upon my Theory of Volcanic 
Energy and Heat contained m his review of my translation of 
Palmieri’s “Inceiidio Vcsuviano,” which appeared m Nature 
of February 6 preceding. 

I pray your permission to make some remarks upon Mr. 
Forbes’s last production. They are the last by which I shall 
prolong this unpleasant controversy 

Mr Forbes affirmed that if anylhing was certain, it was that 
the etecta of volcanoes in all ages and all over the world are 
uiatUeal chemicslly or mineralogically, and upon this assumption 
losses a summary condemnation upon my theory, which he 
predicts wi’l never receive acceptance from anyone— chemist, 
or mineralogist, or geologist This rash and I will now say 
discourteous prediction I at once disposed of by giving the 
names of two authorities, whose competence even Mi Forbes 
could not question, who had already accepted my views. 

To this Mr Forbes now says, that, as these gentlemen pos- 
sessed for their guidance in assenting to the bare statement of my 
views, no bptter information than that upon which he dissented 
from them, so they may have been mistaken and not he How 
IS Mr. Forbes sure they had no better information, and can it be 
possible that he is so dull m weighing the force of evidence ns to 
see no difference in probability of error between two assumed 
equally competent men — one of whom esn assent to a proposition 
upon his prior knowledge and without waiting for proof , and 
another, who dissents, before he has heard what can be advanced 
in favour of the proposition and against his own previous know- 
ledge or supposed knowledge? This, however, is now immate- 
rial except as an indication of Mr Forbes’s capacity for weighing 

To Mr. Forbes’s grand objection I replied that it is based upon 
error as to fact — that it is not true that all volcanic soUd ejecta 
are identical at all times and everywhere. 

While I denied, and do again deny, that identity, chemical or 
inmeralogical, exists in those bodies, I admitted that they do pre- 
sent a great general resemblance — which is just what we should 
expect 

I added a very important remark, namely that whether it were 
tine or false that all volcanic cjccta were identical, chemically 
or mineralogically — the fact, whether one way or ihe other, did 
not apply to or affect my theore'ic views as to the nature and 
ongm of volcanic energy ami heat , one way or the other, the 
identity or dissimilarity between the ejecta as found at the sur- 
face must be the same, whether they be denved from materials 
already and constantly 111 fusion, or be fused by elevation of teni- 
peratute locally and temporarily produced , the matenaU fused 
being the same in both cases. . , 

This last objection, which is fatal to Mr Forbes’s criticism, 
whether the foundation on which he has rested it be true or false, 
be either has not noticed or finds it convenient now to ignore. 

I MliMrated the want of identity, chemical or minerah^cal, 
and Tst the great general similarity at all timet and places of 
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volcanic ejecta, by the analogy of the blast furnace, in which 
the same materials in the same proportions do not even in any 
one furnace, or at all times, produce identical slags 
What IS Mr. Forbes’s reply? That the intenUon of the iron 
master is to produce slags always the same, as the indication that 
the furnace is working well 

Doubtless the intention .and desire of the iron-master is to pro- 
duce good iron, and at all times as nearly as he can such a slag 
u indicates that he is doing so. But, as a matter of fact, he is not 
able to reach this He can only approximate to constancy in 
the chemical or mineralogical constitution of his slags, which are 
never identical, even lor short periods Is this substitution of the 
intentions of the iron master for the actual facts of the blast fur- 
nace slags, on Mr. Foibes’s part, woithy of the candour of the 
searcher for truth , or docs it not rather resemble the dialectic 
wriggle of the advocate ? 

Complete identity between any two rocky masses, ejected or 
otherwise, can only exist wheie the same elements in the same 

n jortioiis are combined in the same way, and in the same 
SLular aggregation If the mere presence in greater or less 
proportion in the mass, of certain cryst.atliscd mineials in any 
variable proportion, such as felspar, piyroxene, or leucitc, in the 
magma of lavas, were enough to constitute identity, then nearly 
all the known rocks of .the world, crystalline, igneous, and sedi- 
mentary, might be viewed as identical, for all consist of a few 
elements and of a few prevailing simpler minerals 
Whdesullseemingtomamtain. hisorigmalstatement, Mr Forbes 
nowsubslitutcs forii 4 «/</)'— agreat st/tulaHfym all volcanic rocks 
Further discussion is therefore needless -nor indeed would discus- 
sion of my views as to volcanic heat, d.c. , lead to any good result — 
with a gentleman whose notions of scientific method are such, 
that after six months’ consideration he holds^ any distinction 
between hypothesis and theory to be mere hair splitting, and 
whose notions ol physico-meehamcs are of that confused cha- 
racter, that he views pressure and work to be quite the same, 
and that it is matter of indifference whether we talk of " pressure 
converted into its equivalent, heat,” or of work transformed into 
heat 

Would Mr Forbes enlighten your readers by stating m figures 
what IS the equivalent in beat, of the pressure of a weight of ten 
pounds, resting upon a rigid level plane ? 

Were Mr Pnrbes of any real authority upon volcanic subjects, 
there might have been more ground for his sweeping and antici- 

S condemnation of my views as to volcanic energy, which, 
er, m that case, he would nevei h-ivc uttered , but on looking 
down the hst of his published papers, 1 do not find any treating ot 
vtilcanology simply, nor am f aware that he has ever enlarged 
the boundaries of our knowledge m tliat department by a hair’s 
breadth. 

Mr Forbes appears to tluiik that chemists, minuralogists, and 
geologists are the sole arbiteis of all questions as to the nature 
and origin of volcanic heat and energy Whatever they may liave 
done to add to our knowledge of the visible and tangible pheno- 
mena of volcanic vents or cones, they have as yet contiihuted 
really nothing to discovering the nature and origin of volcanic 
heat Itself, it we except some valuable negative evidence drawn 
from the gaseous emanations by chemists of late years, subver- 
sive of the older theories of the chemical oiigm of volcanic heat, 
still not ijuiU extinct It is much more to the j-hysicist and 
theoretic mechamcian dealing laigely wiih the physique du glvhe, 
that -wc must look for further light, and whose piovincc il will be 
to decide when the right key shall have been found to that enigma 
of ages, the true nature and origin of volcanic heat and cnergy- 
I am done, sir, with this controversy, unwillingly entered upon, 
not in imtaUon, as Mr. hoibes states, but because 1 felt justified 
)u protesting sgamst new and I believe important views being 
obscured in Umine, by ob|caioii based only on error 

My paper contaiomg those views will ere long be before the 
world My loo separate copies (as author) fiom the "PM 
Trans.” are iJready in the bands of or on the way to many men 
of science. The volume itself ol the “ rtansacUons” will no 
doubt appear before the end of the year, and to the verdict of 
the real men of science of the world, versed m the subject and 
competent to judm of it, I leave the result. 

London, Oct 6 Kobeut Mallbt 

On the Equilibrium of Temperature of a Gaseous 
Column subject to Gravity 
FaoM Mr. Clerk-Maxwell's, reply to my note on this subject 
which appeared in youi coltunns a short tunc smee^ it would 


X that he does not profess so much fully to explain the 


information I would not, therefore, have troubled you further 
on the subject h.-id it not occurred to me on reading Mr. 
Maxwell’s letter that I could state the case in such a way as to 
render clearly apparent the grounds for taking dififerent views on 
this point 

Let a vertical column of gas, subject to gravitv and in a state 
of equtlibnum as to pressure and temperature, be divided by a 
honzontal plane P into two parts, A above and B below. 

In the time A ? let a mass M, of particles pass it their free 
course fiom A to B, and a mass Mj from B to A 

I a.t the portion of A from which the particles composing Mj 
proci-cd be called the upper stratum, and the corresponding 
pait of H the lower stratum, then the following consequences 
may lie deduced — 

1 p'rom the equilibrium of den.ity 

M,= M, 

2 From the equilibrium of temperature the amounts of work 
in M, and M, while passing through P are equal 

3 from the ellect of gravity the work in M while in A 
reckoning from the commencement of the free course of each 
particle composing Mj, is less than at P, while that in Mj is 

4 Whence it follows that of the two equal masses Mj and Mj 
m the upper and lower strata respectively M, contains less work 
than M^ 

5 The work in M, while m the upper stratum reckoned as 
belote, IS the same as that of any other equal average mass m 
that stratum, and the same is the case also of Mj 

6 The average amounts of work in equal masses in the two 
strati, and the consequent temperatures of the strata are unequal, 
the lower stratum having the higher temperature 

I suppose Mr Maxwell would deny the truth of statement (S) 

I prexunie he would argue as follows — 

"Of all the particles m the lower stratum which m the time 
A /have at the commencement of their free course a velocity 
and direction such as would take them through P, gravity m 
selecting those which compose Mj excludes those whose veloci- 
ties are insuDicient to overcome the effects of their weights, while 
in forming Mj particles of loir velocity are selected (included ?), 
which, but for the effects of gravity, would not have cut P m 
their free courses, consequently the particles m M, have an 
average veloaty less than that of the upper stratum from which 
they come, while the particles of Mj have a gi eater averiwe 
velocity than that ol the lower stratum, and consequently the 
inequality of the average velocity of the particles in the two 
strata cannot be inferred from the inequality of the average velo- 
cities of the particles composing Mj and M, while in those 

This argument, therefore, assumes the theory that m a given 
mass of uniform temperature there are particles moving with 
every velocity from nothing upwards to a certain limit, and 
mix^ in certain proportions That lhn is actually Mr Max- 
well’s view I own I might have remembered, but I suppose I 
overlooked it from an impression in my own mmd that the 
molecular motion was to be regarded as being of a planetary (or 
in the case of gases a cometary) nature That in masses of the 
same temperature velocities were to be regarded as practically 
uniform, except in so far as affected by the distance of the par- 
ticle.s apart, and that the so-callei impacts of particles were 
more properly to be regarded os perihelion passages of bodies 
movmg among each o^er m hyperbolic orbits if this view is 
the more accurate one, then obviously the argument which I 
have assumed that Mr. Maxwell would use, falls to the ground. 


motion 

Graaff Reiuet College, July ^ 


The Spbygmograph 
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Is entirdy based, and without a reasonable interpretation of 
which no explanation can be considered satisfactoiw. The 
bsemodromograph trace proves that the “ tidal wave ’’ of Dr 
Galabin has a shock origin, as I have shown in the “ Journal of 
Anatomy and Physiology” (Nov 187a), and that the dicrotic 
wave IS Its resulting tidal wave 

Dr Galabin appeals to the ‘ ‘ tidal wave ” in the trace from the 
artery at the foot, in proof of his explanation , I have taken 
many from that locality, and find that the tidal wave is never 
represented at all (as my explanation requires), for it is thrown 
so far back that it becomes blended with the primary rise 

My explanation of the details of the cardiograph is ques- 
tioned, because my tracings are said to have been taken with “a 
lever moving on a pivot, and balanced between two springs.” 
.Such was undoubtedly the case m my cardio-sphygmograph 
observations, but not in my paper on the cardiograph tiace, when 
the instrument employed was, what Dr Galabin recommends, 
the ordinary sphygmograph, applied to the chest-wall 

As long as Dr Galabin has not full faith in the reliability of 
the sphygmograph and its indications, it is almost impossible 
to maintain an argument with him, for it is hardly worth discuss- 
ing points which may 1» only the results of instrumental impel - 
fections These arc now understood, and can be osily eliini- 
nated A II G vrrod 


Venomous Caterpillaia 

Tilt caterpillais mentioned by R Henson in >oui paper of 
August 14, aie not at all uncomrauii m ( ilcutla (_)ne da> my 
little girl was biought to me with whit appeired to be r good 
sized liiiry eaterpilT.ir undei bet aim, .ind erymg as if in pim, 
.uid on my trying to lemove it m a hiiriied way, I liiseoveied 
that It was not lung but a mass of smill h.iirs Ihe child hid 
pul her arm into an empty tub on the inner edge of whitli tlie 
taterpillai was ciawlmg As soon as she pressed it, she stalled 
as if she had been stung All the seivants ciowded rounil the 
child and pointed to then heads, but as I was not a piolicient in 
their language I eoiild not make out what they meant I tiled 
to do what I eoiilil with my fingers to remove the hairs, but 
this seemed very painful, and the swelling rounil about kept in- 
creasing The ayah, however, soon appealed, attracted by tin 
child's crying, and see>mcd to know whal was to Ik done She 
got some of my hair, made a kind of small brush of it, and gently 
passed it over the injuied part In a few moments the h.nr-, 
were all removed, ind notlung was left but a while blister 1 bis 
remained for two 01 tliiee days and then subsided In llu 
Calcutta schools the boys call these caterpillars “ woolly Ik, us, ' 
and if slung by them ask foi “a head,” and a few mbs soon 
removes the disagreeable apjiendages 

C 11 C H 

Calcutta, Sept. 9 

Karmonic Echoes 

Lord RaYLKIOH’s notes on Harmonic Echoes recall to my 
recollection a little experience which I had in hearing what I 
supposed to be overtones reflected. 

I have frequent occasion to cross a portion of an open public 
park in which there are few trees When any sharp sounds arc 
fl&ird in the neighbourhood, as, for instance, the sound of the 
rod m the beating of carpets in a field near at hand, cunous le- 
sponses to the blows of the rod are heard, and these responses 
or echoes have not the same pilch as the ongmating sound I 
was puzzled for some time to account for this echo in an open 
park, with almost nothing above the level of the grass but the 
iron railings, till I satisfied myself, by occupynng vanous posi- 
tions, that the echoes were reflections of sound from these narrow 
fences. But why the difference ra pitch between the originating 
sound and the echo ? This, I concluded, nn^/it result from the 
overtones of the sound being reflected from the thin Iron b.irs 
which constitute the railing It was also observable that it was 
only the sharp sound emiUed by the beating rod which wis 
echoed, and not the dull sound ansing from the carpet when 
struck. The hands struck sharply together will also cause an 
echo iVom the fences, which is higher in pitch than the sound of 
the clapping hands. It would be very interesting to expeiiment 
on this point by sonnduu, at a proper distance, notes of known 
pitch before narrow, upright, or honzontal bars, and then ascer- 
taining the pitch of the edio, «nd the relation of the latter to the 
else of the reflecting surface. W. J. M. 


It appears tolerably well established that harmonic echoes ate 
selective echoes , that is to say, echoes which, from whatever 
cause, select and return one of the harmonies of the original 
wiihont the fundamental 

It may perhaps be found that there arc othei sole.tivc echoes 
than the harmonic kind In one of the galleries of the very 
large parish church of Monkstown, co Dublin, the sound of b 
IS bcaro with peculiar intensity, both in the singing and m 
the responses. This is not an echo, but it may perhaps be a 
fact of the same kind with selective echoes 
Old Foige, Dunmurry Jassi’U John Muri’Iiy 

Carbon Battery PlatCj 

LiiULD you oblige me with information (or state where it 
could be obtained) res|)eclmg the piocess of manufacture of hard 
carbon battery plates, as I have some experiments on hand 
vlucli necessitate the manufacture of plates of a peculiar shape, 
and I can neither get them ra,ide nor obtain sufficient mforma- 
lion to enable me to make them well 

Wamngton T W I'LLrcHER 

Brilliant Meteor 

< Is the evening of Seiileiuber 7, at about 97 r M , while 
■V liking in a noitheily clircction iii otic of llie stieets of Tiverton, 

I siw a very large and brilliant meteor slowly descend from east 
tn west, but 111 an almost vcitical direction 1 he sky was almost 
entirely covered Kith a thin veil ot cloud, which obscured the 
stars, so that I was not able to note Us course with rcfcience to 
the. 11 , but the altitude of the point at winch it first appeared 
was about 45', Us path was inclined to the vertical at an angle 
of about s°, and it disappi tied behind a roof at an elevation of 
about 20°, at a point about 90" to the north of the moon which 
could he seen through the clouds The light of the meteor was 
priimsh and flickering, and far exceeded m intensity that of 
\ mus when at her maximum brilli.iiuy, but I could not see any 
tiam T I’KRMNS 

Reading School 


NORTHERN LI.XTIT Of PHANEROGAMIC 
VEGEJATION 

rWPTAIN MARKH.XM has most kindly presented to 
the Herbarium of the Royal G lulcns, Kew, a small 
but very interesting colluction ol plants brought back by 
him from his re-cent Arctic voy igo Amongst them are 
four specimens which he obtained froiu Di Bcssel, who 
collected them m lat 82^ N , the must northern position 
fiom which any ph.ineiogainic vegetation has hitherto 
been procured. The locality appeals to have been on 
the east side of Smith’s Sound The species are Dr aba 
iiljnna, L. , Cetasttum alpmum, L , 7 at a rue uni Dens- 
Lomt, Desf. var. , Poaftinosa, Wahl. 

Jos. D. Hooker 


THE WEALDLN BORING 
'■PHh. readers of Nature will be interested in learning 
that the lowest beds now reached by the Sussex bor- 
ing are not Wealddn, but of marine origin , that the most 
distinct of the shells yet examined by me is a Lingula, that 
it IS Ltngula ovalis, a shell of the Kimmeridge clay The 
specimens which contain it were placed in my hands by 
Mr Peyton, with Mr Willett’s consent. We are, in fact, 
already below the Wealden, in the pcLigic sea-bed far 
from Its ancient shore 

J. Phillips 

THE NEW MARINE AMMAL PROM WASH- 
INGTON TERRllORY 

A T the meeting of the British Associ.Uion in 1872, 
1 exhibited before Section D specimens of some 
long white b^ies resembling p( elod wulow-wands, which 
I had received from Barraud’s Inlet, Washington Terri- 
tory, with the information that they were the “ backbones 
of a fish.” Subsequently I published what intelligence I 
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could collect upon the subject in this journal,* and urged 
the expediency of further investigation in order to dis- 
cover the true nature of these curious objects. I also 
called the attention of various correspondents m America 
to the same subject, and sent them copies of the article 
in Nature. 

It appears that the problem has now been satisfactorily 
solved, and that Prof. KOlliker, Mr. Moscly, and other 
naturalists, who held that these organisms were the axes 
of an unknown Alcyonanan polyp of the family Pennatu- 
lidae were correct. 

In a paper communicated to the Californian Academy 
of Sciences on the i8th of August last, of which 1 have 
received a separate copy, Mr. R, E. C Steams states that 
a specimen of the Polyp, of which these bodies are the 
axes, had been presented to the Academy by Dr. James 
Blake. Mr. Steams describes the polyp at full length, 
and proposes to call it Verrtllta blakit. He describes the 
general aspect of the species as resembling that of Pavo- 
narta quadrangulans, but states that the polyps arc 
arrang^ m “ two unilateral longitudinal series ” 

I may add, that a communication from Dr. Edward 
L. Moss on the same subject, has been received by the 
Zoological Society of London, and will be read at one 
of the meetings next session. P. L Sclater 


THE RAY SOCIETY^ 


T he Council, in presenting their thirtieth Annual Re- 
port, congratulate the members upon the continued 
prosperity of the Saciety. 

The lapse of time, so marked by the production of a 
long senes of volumes on zoology and botany, issued 
under the auspices of the Society, has scarcely lessened 
the original dimensions of the Printed List of Monographs 
m preparation and in progiess , the completion of old 
memoirs being ever counterbalanced by offers of works 
from new authors. A recent proposal by Mr. G. B. 
Buckton to desenbe the British Aphides is a case in 
point. This addition will occupy the place left void by 
the publication of Sir John Lubbock’s very valuable and 
interesting contribution to the study of insect life. 

Since the last annual meeting some attempt has been 
made, not unsuccessfully, to reduce the arrears in the 
issue of the volumes. The monograph for the year 1871, 
the “Collcmbola and Thysaniira,” by Sir John Lubbock, 
Bart., M.P , has already been distributed to the mem- 
bers , the work for the year 1873, the “ British Annelids,” 
Part I., containing the Nemerteans, by Ur. W. C. McIn- 
tosh, has been so far finished that it will be ready in a 
few weeks’ time for the binder , whilst the volume for the 
year 1873, the “ Spongiad®,” vol. ni , by Dr Bowerbank, 
IS, with the exception of a single plate, completed. 

The Council have considered that it would be to the 
advantage of the Society if members could obtain the 
past annual volumes at the original (or m some cases at 
less than the original) subscription price. With this view 
resolutions have been passed first, that the annual 
volumes, or sets of annual volumes, issued during the last 
ten years should be purchas.-ible by members at the sub- 
scription price of one guinea ; and, secondly, that the 
books in stock, published eailier than the year 1863, 
should be supplied at a lower cost th.in that named m 
previous reports ; and, thirdly, that certain of the volumes 
belonging to the years 1865, 1866, 1867, and 1868, for- 
merly not distributed separately, should be offered to 
members for sums less than that of the year’s subscrip- 
tion. 

In accordance with these resolutions, a list of books 
and prices has been prepared. The volumes may be ob- 
tains on application to the secretary. 


The volumes in preparation for future years are t— 

Mr. St. George Mivart’s “ Monograph of the Tailed 
Amphibia.” 

Rev. O. P. Cambridge’s supplementary volume on 
“ British Spiders.” 

Messrs. Douglas and Scott’s work on the “British 
: Hemiptera Homoptera.” 

Dr. Gaeitner’s work on “ Hybridism in Plants ” (Bas- 
tarderzeugung), translated from the German by W. Carru- 
thers, F.R,S. 

Prof. Haeckel’s " Morphologie.” A new edition, revised 
by himself, and translated from the Germ.-in. 

Mr. Hancock’s Monograph of the “ British Tunicata^’ 

Mr. Andrew Murray’s work on the “ Coniferae.” 

Rev. H. B. Tristram’s “ Synopsis of the Fauna and 
Flora of Palestine.” 

Prof. Westwood’s Monograph of the “ Mantidte,” with 
illustrations by Mr. E. A Smith. 

Mr. Buckton’s Monograph on the “ British Aphides.” 

1 he Council, in conclusion, would urge the members to 
assist m the work of obtaining new subscribers, seeing 
that very many old friends are being removed from the 
list of the Society year by year through death and various 
causes 


ON THE INTERNAL NOSE OF 7 HEPECCARIES 
AND PIGS 

I N examining the sections of the skulls of the Wild Boar 
the Babirussa, the Phacochoer, and the Peccary, I was 
struck with the great difference in the form and develop- 
ment of the internal part of the org.in of smelling of the 
peccary as distinguished between it and the other genera. 

The Wild Boar, Babirussa, and Phacochoer, h.ave the 
nasal cavities on each side of the head large, broad, and 
continued from the outer to the internal nostrils in a 
simple manner, and they are only separated from the 
palate by a thin bone, as they are m the sheep and the 
generality of allied animals. In these animals the turbi- 
nal bone arises from the centre of the outside of each 
nasal cavity, and is divided above into two plates which 
arc rolled backwards, towards the outer side of the nose. 
There is a perforation between the hinder edge of the in- 
termaxillary bone and the palatine bone m front of the 
palate behind the cutting teeth which opens directly into 
the front of the nasal cavity just within the nostrils, as 
figured in Huxley’s “ Elementary Atlas,” t. 1. 4 d. 

In the peccary the internal nostrils open into a small 
cavity, which soon becomes tubular, pervading a large 
hollow cellular part which occupies the space above the 
palatine bones, and then gives off a large opening on the 
outer side to the turbmal bones, and is continued in a 
smaller tube to a small opening on each side of the front 
part of the palate, behind the cutting tooth This aper- 
ture is evidently analogous to the large perforation m 
front of the palate of the pigs, but is quite of a different 
structure. There is a cavity lurther in near the external 
nostnis, which forms an opening to the pituitary con- 
volutions, to which I see nothing like m the skull of 
the pigs. The naso-turbmal is fixed by its upper 
edge to the upper part of the nasal cavity, and is 
rolled inwards, and there is a lamina on the lower side 
from the expanded part of the tubular internal nostril, 
which meets the one from the upper edge. The whole 
structure of this part is quite difierent from that in the 
pigs, and Phacochoer, and justifies the separation of the 
Peccaries as a different group from the pigs. I may idso 
remark that in this genus there is a well-marked bony 
plate on each side of the brain cavity, that sraarates the 
edge of the cerebrum from the cerebellum. Inis septum 
IS only slightly marked in the skull of the wild boar, and 
IS entirely absent in the Babirussa and Phacochoer. 

J E CR-VV 
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01^ THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE* 

VI. 

A T the time when the metric system was originated, the 
French standards of weights were the series known as 
the Pile de Charlemagne, the unit being the Liwe poids 
de marc of 16 and double the de marc. The 
metric equivalent of the /oirf de marc was subsequently 
determined to be 244 753 grammes. The once was divided 
into 8 gros (or drachms), and thtgros into 72 gratm. 
The old French Ltvre of 9216 7x00.00. gratm was' there- 
fore equal to 489 506 grammes, and 7554 English troy 

f ains. The French gram was thus equal to 0818 
nglish troy grain. In determining the new unit of 
metric weight, it was necessary to ascertain the actual 
value in terms of the existing system of the hvre and its 
subdivisions, of the provisional weights used ; and from 
accurately comparing them with the old standards, it was 
deduced from the ascertained weight of the measured 
cylinder, that the weight of a cubic decimetre of distilled 
water at its maximum density, or at 4° C , which was 
09992072 of the provisional kilogram, was equal to 
i8827'i 5 grains of the potds de marc. This, accordingly, 
was definitively adopted as the true weight of the kilo- 
gram, the new unit of metric weight. 

The determination by the French Commission of the 
weight of a cubic decimetre of water at its maximum 
density differs somewhat from later authoritative deter- 
minations made in England and other countries, as may 
be seen from the following tabular statement — 


Date 

Country 

oUttver 

Weight of cubic 
<lc< unctr« of 




at 4* C 

«79S 

France . 

Lefcvre-Gincau . . . 

Gramtiies 



1 Shuckburgh and Kater 

1 1000480 

1835 

1830 

1841 

1 England 

Auitna . 
Russia . 

i Berrelius, .Svanberg, 

{ and Akermann 
Stampfer . ... 

Kupffer , , 

1 1000296 

999653 

999989 



Mean . , , . 

1000 084 


But the latest and most carefully executed determination 
by Kupffer agrees so closely with the French determi- 
nation, that the actual weight of the primary kilogram 
may be taken as nearly identical with its theoretical defi- 
nition, and sufficiently accurate for all practical purposes 
From the provisional brass kilogram, with its error thus 
ascertained by the French Commission, two new standard 
kilograms were constructed by Fortin, one of platinum, 
the other of brass, and each was determined, after numerous 
comparisons and the requisite corrections, to be of the 
true weight when weighed in a vacuum. The platmum 
weight was constituted the primary metric standard 
kilogram, and is known as the Kilogramme dee Archives. 
Its form is that of a cylinder of about 39'4 millimetres in 
diameter, and 397 metres high, having its edges slightly 
rounded, being similar to that of the English platinum 
kilogram shown of the actual size in Fig. 12. The density 
of the Kilogramme des Archives has never been precisely 
determined, as it has been deemed hazardous to weigh it in 
water from a fear of its not being entirely free from the 
arsenic used in prepanng the platinum, and of dissolving 
this arsemc, and thus diminishing the weight pf the kilo- 
gr^. Prof. MiUcr has assumed the volume of the , 
Kilogramme des Archives when in its normal temperature 
of o C to be equal to the volume of 48*66$ grammes of 
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water at its maximum density, as determined by its cubic 
niediurement, and consequently its density to be 20 $487 
Other computations, however, differ slightly from this 
determination. 

The brass kilogram was intended as the commercial 
standard, for regulating all ordinary metric weights in 
air, and was deposited at the Mimstdre de ITntcueure 
Pans. One uniform shape 13 adopted m France for all 
brass kilograms. They are made m the form of a cylinder 
surmounted with a knob. The height of the cylinder 
IS equal to its diameter, and the height and diameter of 
the knobs are equal to one half those of the cylinder. 
Like the platinum Kilogramme des Archives, the brass 
standard kilogram was never weighed in water, and its 
volume has been computed from its cubic measurement 
to be equal to that of 1 24*S90 grammes of water at its 
m.-iximum density, thus making its density 8*2o6. In our 
standard air, t = 62“ 7.1 = join., the platinum standard 
kilogram will thus displace S9'25 milligrams of air, and 
the brass kilogram 15175 mgr , the apparent weight in 
air of the brass kilogram is consequently about 92 mgr 
less than that of the pl.itmum standard This brass 
kilogram was assumed by the French Commission to be 
88*5 mgr. lighter than the platinum standard, when 
weighed in ordinary air. 

The primary platinum metre and kilogram were pre- 
sented by the Commission on June 22, 1799 to the Corps 
** Paris, and were legally constituted ,is the 
sta^iurds of length and weight of the new metric system 
throu^ut France by the law of Dec 9, 1799. They 
werp deposited at the Paiais des Archives 

A platinum copy of each of the primary metric standards 
of the metre and kilogram w.is eon,tructed at the same 
time, and deposited at the Pans Observatory These 
sumdards, known as the Mllrc de lOharvalo/rt , and 
the Kilogramme de I'Obu’n'atoin , were considered as next 
in authority to the prim.iry standards. 

The unit of capacity of the metric system, the Ith e, repre- 
sents theoretically the measure of volume of a cubic twci- 
metre, or the cubic contents of a metallic vessel of this 
capacity when at the temperature of melting ice. But 
practically, there is no material prim.iry standard litre, and 
the legal measure of the litre is determined from the kilo- 
gram j that IS to say, the litre actually is a measure con- 
taining a kilogram weight of distilled water at its maximum 
density. Such a measure can only be verified by com- 
putation, as the vessel itself must be taken at a different 
temperature from the water contained in it, the vessel at 
0° C., the water at a’ C Authoritative tables are there- 
fore prepared for ascertaining the allowance to be made 
in every case for differences of temperature from the 
normal temperature, as well .as for the difference of 
weight of air displaced by the metallic weight and the 
larger volume of water. 

For metric measures of surface, the are, equal to 100 
square metres in the unit , and for solid measures, more 
particularlv for measuring wood, the stere, or cubic 
metre, is the unit. 

The number and denominations of the metric weights 
and measures actually used m France and other countries, 
for which specific standards are provided, are as follows 
they include the double and the half of each decimal 
unit, with a duplicate unit to make up the number 9 
units : — 

f Double metre 

Metre, divided into tenths or deci- 
metres, &c. 

Half-metre, „ „ 

6 Metric Measures Double decimetre, divided into cen- 

of Length . '> timetrcs and millimetres 

Decuaetre, „ „ 

(For kind) Cham of double deka- 
metre, or 20 metros, divided into 
metres, and links of 2 decimetres 
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Metric 
Weights ' 


13 Metric Measures 
of Capacity 


f 20, 10, s, 2, 1, t kilograms 
500, 200, 100, 100 grammes ^he^grams) 


fdecigrams) 

(centigrams) 


SO, 20, 10, 

I S, 2, I, I 

o's, o‘2, o I, o'l gramme 
I o'o5, 002, 001, o’oi . 

Lows, O-O02, o 001, o'ooi gramme (milligrams) 
'Hectolitre, or ‘100 litres 

Demi-hectolitre, „ 50 „ 

Double dekalitre, „ 20 „ 

Dekalitre, „ 10 „ 

Demi-dekalitre, „ S „ 

Double litre, „ 2 „ 

Litre, „ I litre 

I Demi-litre, „ ’<* [o’S „ 

I Double decilitre, „ Q o'2 „ 

I Decilitre, „ o‘i „ 

I Demi-decilitre, „ 005 „ 

Double centilitre, „ 002 „ 

L Centilitre, „ o-oi „ 

Total number of metric weights and measures used In 
France and other countries, 49 
For dry commodities, the demi-dekaiitre is the smallest 
meisure used. The litre being equal to a cubic deci- 


metre, or 1,000 cubic CMklimetres, in volume, is also equii 
to ifiod grammes weight of distilled water at lu ttud- 
mum density ; consequently the 
Demilitre “ 50° '“Wc centimetres, Or grammes 
weight of water. 

Double decilitre •• 200 „ „ 

Dccibtre — 100 „ „ 

Demi-decilitre ” 50 „ „ 

Double centilitre •• 20 „ „ 

Centilitre =» 10 „ „ 

There are also graduated measures of 5, 2, and i cubic 
centimetres or grammes weight of water. 

The earliest recognition by the British Parliament of 
the metric system thus established in France took place 
soon after the close of the war. On March 15, 1816, Mr. 
Davies brought forward a motion in the House of Com- 
mons, which was carried, for comparing the imperial 
standard yard with the French standard metre. The 
Government entrusted the necessary operations to the 
Royal Society, who obtained for the purpose two platinum 
metres from Pans. These had been verified by M. Arago, 
by companson with the French standard. One was an 
end-standard, like the “ Metre des Archives,” but was 
nearly twice as thick, being 7*3 milimetres in thickness. 



If — Dectmotr« and its i 


On one plane surface the word “ METRE ” is engraved, 
and on the other “FORTIN A PARIS,” and “Royal 
Society, 44 ” This end-standard was determined to be 
exactly the length of a metre at the temperature of melt- 
ing ice. The other was a line standard, the bar being 
nearly equal in width, but only 5*3 millimetres thick, and 
It IS about 4 centimetres longer. On the upper surface is 
engraved “ Royal Society, 45,” and transverse lines, so fine 
as hardly to be seen with the naked eye, arc cut about 2 
centimetres from each end for defining the length of the ' 
metre, as shown in the following figure — 

The length of a metre is to be taken between the two 
transverse lines at the mid-width of the bar, and it has been 
determined to be less than a metre by o'oiysq millimetre, 
taken at the standard temperature of melting ice. 

On being brought to this country, the two platinum 
metres were carefully compared by Captain Kater with 
the length of 39 4 inches on the Shuckburgli scale, con- 
sidered by him to be the British scientific standud of 
length. Full details of the comparisons made wiA 
Captain KatePs microscopical comparing apparatus are 
given in Phil. Trans. 1818 It was required to determine 
the length of the platinum metre at its standard tempera- 
ture of 32”Fahr. m terms of the brass standard yard of 
36 inches at its standard temperature of 62" Fahr. Allow- 
ance was made for the different rates of expansion of 
the two metals, the co-efficient of expansion of the 
platinum being taken to be o 00000476 for 1” Fahr., 
as determined by Borda, and that of brass o’ooooioi, 
as found by Rater’s experiments The length of the metre 
at 32" Fahr. was thuy determined from the tn^lre d bouts 
to be 39'37 o 86 inches of the Shuckburgh scale at 62“ 
Fahr., and from the mitre d traits 39’37o8i inches, after 
allowing for its error — o 00069 inch. The mean lengA 
of the metre was therefore 37*37084 inches of the Shuck- 
burgh scale, and as this scale had been found 0*00005 
inch longer than the Parliamentary standard, the true 


equivalent length of four inches 


length of the metre was finally determined by Captain 
Kater to be 39*3^79 British inches. 

Ever since this period, this authoritative equivalent of 
the metre m imperial measure has been recognised as the 
true equivalent, ,and it received the sanction of Parlia- 
ment, in the Act of 1864, for legalising contracts made in 
this country m terms of the metric system. It is, how- 
ever, to be observed that it is the snentific equivalent of 
the metre in imperial measure For all commeraal pur- 
poses, on the other band, the measure of a metre is 
always used at ordinary temperatures just as a yard 
measure is used, and the companson of the two should 
therefore be more properly made at the same average 
temperature of 62* F At such temperature a brass metre 
is equal to 39 382 inches, and this length is to be taken as 
the commercial equivalent of the metre in British measure. 
Of course, this difference of the equivalent in imperial 
measure of the metre at its legal and at its ordinary tem- 
perature, amounting only to inch is perfectly imma- 
terial in commercial measurements of small quantities, 
and the metre may safely be estimated as equal to 39} of 
our inches, and the decimetre at 3*94 inches, as shown in 
Fig. II. 

No satisfactory comparison of the primary kilogram 
with our unit of imperial weight was made until the year 
1844, after the construction of the new iraperisd standard 
TOund, under the authonty of the Standards Commission. 
The companson of the standard units of weight of the 
two countries was then undertaken by Prof. Miner, at the 
request of the Commission. He found that previous de- 
terminations of the weight of the kilogram varied 
amongst themselves from a minimum of 15432*295 gr, to 
a maiamucn of IS438-3SS grains. Under these circum- 
stances, he proceeded to Paris in the autumn of 1844, and 
obtained permission from the French Government to 
compare the Kilogramme des Archives with our English 
weights. For the comparison, he took with him the Par- 
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Uamenttqr copies Nos. i aad 9 of the standard pound, 
and two auxiliaiy platteum iraghts together, equal to 
about 1432'3S grains. The mean result of 60 compari- 
sons was to find the Kilogramme des Archives epual to 
iS432‘348i 3 grams. But Prof. Miller was not satisfied 
with this result, as one of the auxiliary weights was found 
to contain a small cavity filled with some hygroscopic 
substance, which rendered its weight slightly variable. 



He therefore considered it re<[uisite to make further com- 
parisons directly with the English standard pound. 

For this purpose, a platinum kilogram, constructed by 
Gambey, was procured at Paris by Prof Miller, and was 
accurately compared by him with the Kilogramme des 
Archives. This platinum kilogram, designated as ® by 
Prof. Miller, is similar in form to the prototype, but is a 
little smaller, in consequence of the somewhat greater 
density of the platinum of which it is composed. Its 



Fio, 13.- Gilt Gun-metal Kilofram 


density was determined by hydrostatic weighings to be 
afi379i. From the mean of 100 direct comparisons 
with the Kilogramme des Archives, ® was found to be 
lighter in a vacuum than the French sUn^ard by 1*56 
mgr. (o‘o24i3 gr.). For ascertaming the weight of ® m 
terms of the new imperial standard pound. Prof. Miller 
subsequently compared this kilogram with the imperial 
standard pound, together with each of its Parliamentary 
copies successively, and one of four auxiliary platinum 


weights, each of 1432'334 grains, constructed for the 
purpose, and accurately verified in terms of the imperial 
standard, by means of supplementary platinum weights. 
The mean result of 166 direct comparisons of ® was to 
find Its value = IS433‘32462 grains. The Kilogramme 
des Archives was consequently determined to be equal m 
a vacuum to I5432’34874 imperial grains, or 3 20462125 
standard platinum lb. ; and the imperial standard pound 
equal to 4S3‘S926S2S metric grammes. These equivalents 
have since been generally accepted, and were legalised m 
this country by the Metric Act, 1864, 

The platinum kilogr.am ® has since been deposited in 
the Standards Department, together with a second kilo- 
gram, of gilt gun metal, also made under Prof Miller’s 
directions, and intended as a standard for the adjustment 
of commercial metric weights, like the French kilogramme 
laiton deposited at the Ministfere de I’lntdrieure at Paris. 
This gilt gun metal kilogram was constructed by Oertlmg 
and Im been denoted as 3^ by Prof. Miller. Its form is 
spherical with a knob Its density is 8 3291° The mean 
result of 24 comparisons with ® showed that in a vacuum 
the weight of P was r47 mgr. less than ®, and 3 04 mgr. 
less than the Kilogramme des Archives In standard air 
{U =» i 8‘’7 C, b. = 7S5 64 mm.) displaced I43'92 mgr. 
and the Kilogramme des Archives 5836 mgr. was 
then found to be 88 6 mgr lighter in air than the French 
platinum prototype, and only o 06 mgr. lighter than th« 
french commercial brass standard kilogram. 

Although the metric system was established m France 
as the legal system of weights and measuies in 1799, 
was not until more stringent provisions of law for enforc- 
ing to exclusive use were passed in 1837, that metric 
weights and measures began to be generally adopted in 
that country. Since that period it has been gradually 
adopted in other countries, and there is now every pros- 
pect of its finally becoming universally in use, and being 
acknowledged as an international system of weights and 
measures Attention has been already drawn in Nature, 
vol.vii.p. 197, to the proceedings of the International Metric 
Commission at Pans for the construction of uniform 
metric standards for all countries who have adopted or 
contemplated the adoption of the metne system, as well 
as to the material, an alloy of platinum and indium, 
adopted for the new standards, and the peculiar form of 
the new International standard metre It will therefore 
be sufficient here merely to show the adopted form of the 
new standard metres, as compared with that of the exist- 
ing Standard Metre des Archives, in the following figures, 
all of the actual sue . 



Fia 14 —Form of New Standard Metre*. 

The form of the new International kilogram will be the. 
same as that of the Kilogramme des Archives, .a cylinder 
of eoual diameter and height, with the edges slightly 
Dunded, as already described. 


H. W. Chisholm 


{To be continued.) 


NOTES 

A UtTTXK has been addressed by Dr Anton Dohm to the Col- 
leges, and other bodies of the University of Oxford, giving an 
■ccouot of the cost, extent, and purposes of his zoological e-ta- 
Llisliment at Naples, poin-ing oUt the incakulaMc advantages 
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femiih«d br Ae MUblislunent to stndents of biology, and niglng | 
that at katt one out of the many fellowship* belonging to Oxford 
should be deroted to the purpose of affording a suitable man the 
opportimily of pursuing the practical study of biology at the 
Naples station We have already prmted the Report presented 
to the Bntish Association by M Dohrn, from which it will be 
seen that the University of Cambridge has hired a table ; we 
believe the University of Oxford has refused to do so, and hence 
this appeal to the separate Colleges by M. Dohm. Let ns hope 
that at least one of these bodies will come forward and mamtain 
the credit of the University. 

Prof Hknrici’s Introductory Address for the session at Um- 
versity College, delivered on Thursday last, dealt chiefly with the 
distinction between tlie results of Mathematical teaching in Ger- 
many and m England , that while m Germany almost every great 
mathematician (as an example the late Prof Clebsch was pointed 
out) was the founder of a school, in England, on the contrary, no 
mathematical school had been founded in recent times. This the 
lecturer did not attribute to the paucity in this country of mathema- 
■tioans of the very highest eminence, — indeed the names of Sylves- 
ter, Cayley, and Sir Wm. Thomson are alone sufficient to show 
that no country of Europe is ahead of England m this respect, — 
but rather to the want of personal influence exercised by them on 
Trounger nundi, which has become almost impossible by the 
antiquated institutions of ourol d Universities. While the num- 
ber of mathematical students at Cambridge exceeds that at a large 
number of German universities put together, the proportion of 
these students who are pursumg their studies for any higher pur- 
pose than that of taking a good degree — after which they allow 
them to be all but entirely neglected — is very small , and hence 
England is lamentably deiicieat m mathematical inquirers of 
the second and third class. Without wishing to see the 
German system introduced into this country m its entirety, 
Prof Henrici pointed out some of the defects of our English 
system which he considered to conduce to this end , especially 
the encouragement given by the mode of examination to 
“ cramming , ” the small number of professorships , the fact that 
the remuneration of the professors ts to a great extent dependent 
on the student’s fees, and hence the comparatively high scale of 
charges ; the slight encour.'igement given to the pursuit of pure 
science as a means of hvelibood , and, above all, the want of that 
personal commumcation and mtercliange of ideas between 
teacher and pupil which tends so greatly to a promotion of the 
love of science. 

A si'BCtxl Meeting of the Council of the Society of Arts was 
held on Wednesday, Oct I, to consider the subject of National 
Museums and Galleries, and their bearing on public education* 
A Standing Committee w as appointed for the pnqiose of bnnging 
under Parliamentary responsibility the national museums and 
gallenes, so as to extend their benefits to local museums, and to 
make them bear on public educ.ition The following are the 
several objects in view for effecting this purpose . — i. All 
museums and galleries supported or subsidised by Parliament to 
be made conducive to the advancement of education and technical 
instruction to the fullest extent, .md be made to extend their 
advantages to the promotion of oi iginal investigations and works 
in science and art. 2 To extend the benehts of national 
museums and gallenes to local museums of science .ind art which 
may desire to be in conneelion, and to assist them with loans of 
objects. 3 To induce Parliament to grant sufficient funds to 
enable such objects to be systematically collected, especially m 
view of making such loans. 4 For carrying out these objects 
most efficiently, to cause all national museums and gallenes to 
be placed under the authonty of a minister of the Crown, bemg 
a member of the Cabinet, with direct responsibility to Parlia- 
ment , thereby abolishing all unpaid and irresponsible trustees. 


except those who are trustees under bequests or deeds, who 
should continue to have the foil powers of their trusts, but should 
not lie charged with the expenditure of Parliamentary votes. 5. 
To enter into correspondence with all existing local museums 
and the numerous schools of science and art (including schools 
fur music) now formed throughout the Umted Kingdom, and 
to publish suggestions for the establishment of local museums 
6 Also to cause the Public Libraries and Museums Act (18 and 
19 Vict c Ixx I tp ]9e enlarged, in order to give loc.-!! authon- 
ties increased pow<)« of acting. We congratulate the Society of 
Arts on the step it )>a* taken . we believe it is the most important 
piece of work it baa aver set its hands to. 

The Council of the Society for the Promotion of Scientific 
Industry, looking to tile enormous waste there is in the consump- 
tion of coal, whilst its cost is every day increasing, have resolved 
that an exhibition shall be held in Manchester of all appliances 
and appaiatus, that fend to the economic use and saving of fuel, 
for the purpose of inducing attention to, and eliciting opinions of 
practical men aa die mattci, and of giving all consumers of coal 
an opportunity of companng the various appliances, with a view 
to their adoption of that which will best serve their purpose. 
The exhibition will comprise — ist Appliances which may be 
adapted to existing furnaces, &c , whereby an actual saving is 
effected m the consumption of fuel xnd Appliances which may 
be adapted to existing furnaces, icc , whereby waste heat is 
utilised 3rd. New stc.im generators and furnaces, boilers and 
engines specially adapted for the saving of fuel and appliances, 
whcicby waste products arc utilised, and the radiation of heat 
prevented, Kc , Ac Ihe exhibition will include appliances 
used for vn.\nufactimng, igiiiiiltural, and domestic purposes. 
Eithci the apparatus itself, or diagrams, 01 models may be ex- 
hibited, and no limit is placed ujion the class of articles to be 
exhibited Exiiiintors will be lequircd to deliver their exhibits 
free of charge at the place of exhibition, .and to remove them at 
the close of the exhibition , they must also erect them if neces- 
sary at their own expense Every exhibit must be accompanied 
by a full description, winch must include a statement of the par- 
ticular work llie appaiatus is intended to pcrfoim A duplicate 
of this statement must be handed m when application is made to 
exhibit F.xhibitors will be given every opportunity of explain- 
ing the speciality of their apparatus All articles are exhibited 
at the risk of the exhibitor, though every reasonable care will be 
exercised Further information may be obtained from the secre- 
tary of the society 

Sir SAMtirt ant. I Any Baker, with their nephew and some 
black servants, arrived at Pans on Monday inormng, m route 
for Ixindon. The whole of them are in excellent health, and 
bear strong traces of exposure to an African sun Interesting 
information concerning Sir Samuel’s work in Africa, will be 
found in the Dcaly News of the 7th and 8th tnst 

Sir Henry Rawli.nson delivered the inaugural address on 
the commencement of the wmter session of the Midland Institute 
at Birmmgliam on Monday evening. Referrmg to Arche 
explorations, he said he uidulged the hope that the year will not 
close before an assurance has been given that the Challenger Ex- 
pedition will be supplemented by the despatch during next spring 
of a well-equipped Admiralty vessel which will be commissioned 
to endeavour to reacli the Pole by pushing through Smith’s 
Sound from Baffin’s Bay m the track of the American ship, 
J^olarts, whose fete has recently oliated so much sympathy 
throughout England 

Surgeon E. J. Milligan, of the steamship Afrua, writes 
from Sierra Leone, on Uie 12th ult , to the /nsA Times, stating 
that on August 17, when returning from Loanda homewntd, 
they steamed up the River Congo, and when at Banana one of 



Oti. 9 , 1873 ! NATURE 4^3 


th« paaengers, M. Cressy, rectived a letter from a friend 
stationed 300 miles up the river. It contained the intelligence 
that about aoo miles farther in the interior a white man, accom- 
panied by a number of native attendants, was proceeding m the 
direction of the West Coast His supplies becoming short, he 
was prevented from proceeding by a tribe, and retamed prisoner 
until some should be secured. From the description given by 
the native traders to M. Cressy’s friend of this person, and also 
from the fact that no other white man is known to he m this 
region, it IS generally inferred that it is Dr Livingstone 

We regret to record the death of Sir Paul Edmund de 
Strzelecki (perhaps better known as Count de Strzelccki) who 
died on Monday morning at his residence in bavile Row, at the 
age of 77 years. Early m life he was a great traveller, and ex- 
plored a great portion of Australia He was elected a Fellow of 
the Royal Society 111 June, 1853, was a D C L , and a member 
of several of our learned societies 

pROV Watsow, of Ann Arbor, telegraphs to the Detroit 
Tnbune " On July 24 I observed a star of the twelfth magni- 
tude, which, on Saturday night last (August 16), was missing 
from the place where first seen A little to the west I saw a star 
of the eleventh magnitude, which proves to be the new planet 
(No. 133), and at present I suppose ii to be that seen 
July 24 " 

The Fungus-show at the Royal Horticultural Society on Oct 
1st was a great success , never had there been a greater or better 
arranged display of these plants, classified under the two sections 
of “ edible " and “ poiionous ’’ A new economical use for this 
class of plants was indicated by the Rev Mr Berkeley, who pro- 
duced a cap made out of the beaten out interior mass of Polyporus 
/omett/antii, the amadou or German Under of commerce, which 
he described as both warm and light It is stated that large use 
IS made in Hungary of this material for caps and waistcoats, 
and It is also used for caulking boots. 

One of the important and beautiful publications which 
characterise the Smithsonian Contributions to Knowledge is just 
issued under the title of “ A Contribution to the History of the 
Freshwater Aigm of North Amenca,” by Horatio C Wood, 
jun , M D. 

Now that so much attention is being paid to the introduction 
into our colonies of useful foreign trees and crops, we desire to 
call special attention to the publication at Brisbane of " The 
Olive audits Products a treatise on the habits, cultivation, and 
propagation of the tree, and upon the manufacture of oil and 
other products therefrom," by L. A. Bernays, F.L.S., Vice- 
President of the Queensland Acclimatisation Society. The work 
has special reference to the advantages to be derived from the 
introduction of the olive into Queensland, and is printed and 
published at the expense of the Colonial Government 

News has been received to the date of May i, from Mr 
Henry Elliott, who has lieeii engaged for two years past in 
making explorations and observations in the fur-seal islands in 
the Behring Sea. He announces the continued prosecution of his 
labours, the results of which were transmitted to the Nabonal 
Museum in the summer of 1872. He has especially devoted 
himself to an investigation of the habits of the fur-seal, walrus, 
and sea-lion, and has made a topographical survey of the 
rookeries upon a portion of the islands on which these animals 
come to bring forth their young. His worit, in 1872 was de- 
voted mainly to St. Paul Island, but he expected, very soon after 
the date of his letter, to visit St. George and the other islands 
of the group, there to prosecute similar inquiries. 


We consider it extremely creditable to the Zrr* Daily Mitvs 
that It chronicles regularly and at considerable length the pro- 
ceedings of the Leeds Naturalists’ Field Club and Scientific As- 
sociation, and we should like to see other provincial, and indeed 
metropolitan papers follow its example The prmcipal paper 
read at the Society’s meetings during September was by Mr 
James Abbott, on the structure and development of the Hepa- 
tic®. The Society continues, we are glad to see, to mvestigate 
very thoroughly the natural history of the district 

We heartily endorse the following sentiment of the Atlienmm 
m reference to the meeting of the British Association — The 
opinion is gradually forcing itself upon many of those who attend 
the meetings of the Association that some cliange m its method 
of procedure is becoming necessary. For the scientific men, on 
whom rests, more or less, the responsibility of keeping up the 
sectional business, either by doing official work or attendmg the 
meetings and taking part in the discussions, the labour 1$ too 
exacting on an occasion which should have something of relaxa- 
tion about It Again, the tendency of the papers is necessarily 
to take a technical direction, which must put them beyond the 
range of the non-scientific audience The sectional business is 
consequently unsatisfactory, liothto thosewhotake part m it and 
to those who attend as listeners. The Association should fulfil 
two functions — first, that of bringing together scattered scientific 
men, whoj otherwise rarely or never meet , secondly, of giving 
the general public some idea of what the scientific world is 
doing. For the first object, more leisure is required dunng the 
meetings — more opportunity of talking over amongst them- 
selves the work which different men are occupied with To at- 
liin the second object, instead of miscellaneous papers, short 
addresses, carefully prepared, might be delivered, with one or 
two invited speakers to follow These addresses should be 
given at morning meetings, which might advantageously break 
up at one, leaving the afternoons free. 

Messrs .Sampson Low, Marston, and Co announce the 
following books to be published during the forthcoming sea- 
son . — “The Heart of Africa; or, Three Years’ Travels, Dis- 
covencs, and Adventures in the Unexplored Regions of the 
Centre of Africa,’’ by Dr George Schweiiifurth The district 
explored by Dr .bchweinfurth embraces the wide tract of country 
extending southward from the Meschera on the Bahr el Ghazal, 
and between the loth and 3rd degrees of noith latitude. The 
work will form two laige octavo vobuncs, and will be illustrated 
by about 130 woorlcuts from drawings maile by the author 
during his journey — “AW haling F.xpeditimi to Baffin’s Bay and 
the Gulf of Boothia. With an accouiu of the rescue by his ship 
of the survivors of the ciew of the I'olaixs" by Captain Mark- 
ham, with maps and illustrations The maps to this work will 
give the first authentic delineation of Hall’s discoveries, and also 
contain several important corrections of the old charts — “The 
Izind of the White Elephant , or. Lights and Scenes in South- 
Eastern Asia,” being a personal narrative of travel and adveiiturc 
m Farther India, embracing the couiilries of Burma, Siam, 
Cambodia, and Cochin-China, by Frank Vincent, jiin , with 
maps and plans — “ The Wild North I.and,’’ a winter journey 
with dogs across Northern North Amcrua, by Captain W. F 
Butler, with a map , and a new work on Peru by Thos. J 
Hutchinson, F R G S , entiUed, “ 1 wo Years in Peru, with 
Exploration of Us Antiquities ’’ 

Messrs. Tkubner’s List of forthcoming books includes the 
following acientific works From the Indus to the Tigris : ’’ 
a narrative of a journey through the countries of Balochistan, 
Afghanistan, Khorassan, and Iran in 1872 , together with a 
^noptical grammar and vocabulary of the Brahoe language, 
and a record of the meteorological observations and altitudes 
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on the march from the Indus to the Ti<{ns, by H. W. Bellew, 
C.S.I , Sureeott to the Beneal Staff Corps. ‘‘The Rod in 
India ; ’’ being hints how to obtain sport, with remarks on the 
natural history of [fish, otters, &c , and illustrations of fish and 
tackle, by H. S Thomas, F L S., F.2.S. A third and enlarged 
edition of the “Celt, the Roman, and the Saxon,” a history 
of the early inhabitants of Britain, down to the conversion of the 
Anglo Saxons to Christianity, illustrated by the ancient remains 
brought to light by recent research, by Thomas Wnght, M A., 
F.S.A 

A DEPUTAiioN fiom tile Trades’ Guild of Learning waited 
on Tuesday afternoon on a Sub-Committec of the London School 
Board, at the invitation of the School-Management Committee, 
in order to urge upon the Boatd the adoption of systematic 
training ui mechanics, ic , with the object of adapting the scien- 
tific instruction, provided or contemplated in the Boanl schools, 
to the future employments of the children A memorial to the 
same effect has been presented to the Board, and is now under 
their consideration, m favour of the elementary teaching of ap- 
plied science and art in the schools, in such a maimer as to lay 
the foundation of a connected system of technical education 

Nbws has been received of the death at Quito, Lcuador, m 
June last, of Dr. William Jameson, an eminent naturalist, who 
resided for many years m Quito as a professor of chemistry and 
botany m the University His contributions, both in zoology 
and botany, to public institutions in America and turope have 
been very extensive. 

Dr David Moorf reprints from the “ Proceedings of the 
Rojtal Irish Academy ” a complete Muscology of Ireland, under 
the title “Synopsis of all the Mosses known to inhabit Ireland 
up to the present time ” 

The .additions to the Zoological Society’s Gardens dunng the 
past week include two Black-headed Parrots (Caua metano' 
cepkak) from Demerara, presented by Judge Lovesy , a Brown 
Bear {l!rsus auks), Luropean, presented by Mr. M B. Wilson , 
a Thicknee {Osi/ictisiitu^ fu/n/a/is), British, presented by Mr 
I’atey , a Lesser Black backed Gull \Lanss fuseus), British, pre- 
sented by Mr. C. W. ,Wood ; .a Hairy Armadillo {Da^ypus 
viltoiHs), from River Plate , a Buiiowing Owl (PhoUoptynx 
cumcuhma), from the same place, deposited ; a Wattled Crane 
(Grtis larunculata), from Africa, and two Bataleur Eagles 
{Hflotat sus eiamiatu^). 


THE BRITISH ASSOCIATION 
Sl'CnONAL PROCEEDINGS 
SECTION A.— MAiiifMArics and Physics 

OnEihmal I lul, on, by Prof Balfour Stewart, EL D , F.R.S 

Professor J, C Maxwell has made a scries of experiments on 
the friction of gases In these experiments a horizontal disc 
was made to oscillate m an imperfect vacuum near a similar disc 
at rest, and it was found that the motion of the oscillating disc 
was cai^d away by the residuai gas of the vacuum at a rate 
depending on the chemical character of the gas, and depending 
also upon its temperature, but nevertheless independent of its 
density. 

While the tenmerature of the arrangement remained constant. 
It was found by Prof. Maxwell that this fluid friction was rather 
greater for atmospheric air than for carbonic acid, while for 
hydrogen it was, I thuiE about half as great as for air. 

On the other hand, when the temperature was made to vary 
the result was found to be proportional to the absolute tem- 
perature. 

These experiments do not show that there is no such thing os 
etherial friction, that is to say, friction from something which 
fills all space, and is independent of air ; but we may argue from 
them that such an etheruil fiiction must cither have been nearly 
insensilile in these experiments, or it must, as well as the friction 
from tbe gas, have vaned with the absolute temperature, m 


which case the two frictions would not be separated from one 
another by the method of the experiment 

ProC Tait and myself have made some experiments upon the 
heating of a disc by rapid rotation in vacuo In these ex^- 
ments we found a mere surface heating due to aur which vaned 
not only with the quality, hut also with the quantity of the residual 
gas , and wc also found a surface effect (more deeply seated 
however than the former), which appear^ to be n residual 
effect und which it is possible may be due to ethenal friction. 
We made no experiments at varying temperatures, but we made 
use of various residual gases, and wc found that the heating 
effect for carbonic acid was perhaps a trifle less than for aur, 
while that for hydrogen appealed to be about four tunes less than 
that for air. Now comparing Prof Maxwell’s expenments with 
ours, we have m the former a stoppage of motion which is rather 
less for carbonic acid than for air, and about half as large for 
hydrogen as for air. In the latter again we have a heating effect 
rather less for carbonic acid than for air, and only about one- 
fourth as large for hydrogen as for air Thus it appears that the 
stopping effect of hydrogen in Prof Maxwell’s experiments is 
relatively greater in companson with air than is its heating 
effects in our expenments, when compared with that of air. 
The effects of these vanous gases would bear to one another 
more nearly the same proportion m both expenments, if wc 
might suppose that m Prof. Maxwell's experiments there was 
mixed up with gaseous fnchon a very sensible ethenal friction ; 
but m that case it would be necessary to suppose that the ethenal 
friction was proportional to the absolute temperature. 

During the meeting of the Bntish Association at Edinburgh, 
I brought before this section reasons for imagining that if we 
have a body in visible motion m an enclosure of constant tem- 
peiature, the visible motion of the body will gradually be 
changed into heat. The nature of the argument was such as to 
render it probable (although not absolutely certain) that m such 
a case the rapidity of conversion will be greater the higher the 
temperature of the enclosure 

I will now refer to some expenments by Prof Tait which 
formed the subject of the last Ueilc I-ecturc. These experi- 
ments were suggested to Prof Tait by an hypothesis derived 
from the theory of the dissipation of energy which led bun to 
think that the resistance of a substance to the conduction of 
electricity, and also of heat, would be found proportional to the 
absolute temperature Mattiesscn and Von Bose in the case of 
electricity, md Prmcni.il Foibesin the case of beat, had already 
proved that as a matter of fact the law was not very different 
from that imagined by Piof Tait The result of these experi- 
ments has been to confirm the tnith of this law 

The foUou uig considerations also connected with the dissipation 
of energy Mint to the same conclusion. Perhaps we may regard 
the etherm medium as that medium whose office it is to degrade 
all directed motion, and ultimately convert it into universally 
diffused heat, .and m virtue of which all the visible differentiU 
motion of the universe will ultimately be destroyed by some pro- 
cess analogous to friction. 

Now in order to imagine the way m which cither may possibly 
act 'in bringing about this result, let us imagine some familiar 
instance of directeil motion, as for instance a railw.ay tram m 
motion The tram, let us suppose, and the air in it, are both in 
rapid motion, while the air outside is at rest Now ai the tram 
proceeds, sui>)vosc that a senes of cannons loaded with blank 
cartridges are fired tow.ards the tram. A series of violent 
sounds will go m at the one window, and out at the other of 
each carnage Each sound will push some air from the stratum 
of air at rest mto tbe carriage on the one side, and it will push 
some air from the carriage mto the stratum at rest on the other 
side Now in this operation it would seem that part of the 
visible motion of the tram must be taken from it. To make another 
companson, it is as if a series of mdividuals were jumpmg into 
the tram at the one side, and out of it at the other, tne result 
being that each carries aw^ so much of the motion of the tram, 
and therefore renders it diflicult for the enrine to dnve the tram 
Each individual comes to the ground with an immense forward 
impetus, and rubs along the ground till this is lost ; in fact, he 
Games with him so much motion of the tram, and converts It 
mto heat by fiictiun against the ground. 

Now something similar to this must happen to a substance in 
visible motion in an enclosure of constant temperature. The 
rays of light and heat will play very much the same part as tbe 
waves of sound, or os the crowd of people m the aMve Ulus- 
tnbon, at least if we except those which fall perpendicularly 
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upon the surface of the moving body. The moving Iwdy w like 
the train, and the rays of light and heat are simitar to individuals 
entering the tram from a stratum of ether at rest, and leaving 
the train into a stratum of ether at rest again, each probably trans- 
muting into heat a certain small portion of the visible motion of 
the tram as it were by a species of friction Of course the in 
tensity of such an influence would depend upon the intensity of 
the rays of light and heat. Now it matters not what the par- 
ticular kind of motion be which constitutes this tram — we 
may assert that all directed motion will suffer from such a cause, 
and possibly according to the same laws Visible motion, such 
as that of a rotating disc, or of a meteor, is of course one form 
of such motion , but a current of electricity or of heat may 
equally represent some fo'm of directed motion In fine, we 
may perhaps suppose thal all forms of directed motion are re- 
sisted by this peculiar influence, which evidently depends upon 
what we may term the temperature of the ether, or at least upon 
the intensity of those vibrations which the tther transmits 

n lWiod,oty of Cy.hn.,s ani Kan./a/l conHulwn ^,Uh 
Vtt iiunspot PtiwduUy, by Charles Meldrum 

At the Hrighlon meeting (1872) it was stated that the cyclones 
of the Indian Ocean between the hquator and lat 25“ S , were 
much moie ficquent during the maxima than during the minima 
sunspot years Since that time the subject has been more fully 
examined, and 1 now beg to present a catalogue of all the 
cyclones known to liave occurred during tlie last tweniy-six 
years The Tables given last year only contained cyclones of 
sufficient violence to dismast or otherwise disable vessels at sea, 
whereas the accompanying Catalogue gives all the cyclones of 
force 9 to 12, thit is, “strong gale " to “hurricane ” 

The number of cyclones for each year from 1847 to 1873, is 



The observations for the years 1847 1850, are probably not so 
complete as those for the subsequent yean dunng which the 
Meteorological Society of Mauritius miide it a special duty to 
collect storm statistics. Still it is evident that not only the yeais 
i860 and 1872, but also the year 1848, w«re remarhable both 
for the number and violence of cyclones, white the years 1856 
and 1857 were quite the reverse. By taking the number of 
cyclones in each maximum and minimum sunspot year, and in 
oodi year on cither side of them, so os to form maxuua and 
minima penods of three yews each, we obtain the results given 
in the lost odumii of the above Uble, showing that during the 


maxima penods 1848-1850, and 1859-1861, the number of 
cyclones was 65, whereas in the minima periods 1855-1857, and 
1866-1868, it was only 34, or little moie than one half In 1856, 
there was only one hurricane of small extent, and in 1867, no hur- 
ricane at all Indeed it is doubtful whtllier scviralof the cyclones 
m those years classed under “ storms,” should not have been put 
down in the cidumns of “ whole pales ” and “ strong gales ” 

As, dunng the last twenty-two years, information respecting 
the hurncanes of the Indian Ocean has been c-arefully and sys- 
tematicalty collected and tabulated, 1 bdieve that the results 
now given are substantially coriect, and it seems to me that they 
point unmistakeably to a close connection betwen sunspots, or 
solar cyclones, and terrestrial cyclones, or what might be called 
earth-spots, by an observer, on anotlic planet 

Most of the severest cyclones have already been traced, and 
the others will also be tiaceil 'When this shall have been done, 
an attempt will be made tocxpiess numerically the amount of 
cyclonic area and cyclonic force for each year The catalogue 
gives little more than the nnnilicr of cyclones, but from what is 
already known, there is little doubt that their extent and force 
were also far greater m ihe mixima thin minima years. 

Being desirous of extending the invest igation as far back as 
possible 1 have been examining the hits of former hurricanes, 
and It IS interesting to fiiiil that the evidence from this source 
strongly corroborates the correctness of the conclusions deduced 
from the observations of the last Uvenly-six years From a 
“chronological table ” published in Ihe “Mauritius Almanack” 
of 1869, we obtain the following list of Mauritius hurncanes • — 


1807 
1815 . 


1818 

1819 
1824 

1828 . 

1829 


*4 


I’lobably Ihe above list gives only the hurricanes that were re- 
markable from their destructive effects in the island ; and much 
sti ess should not be latd on observations taken at a single locality 
But It IS rather suggestive that out of the twenty four hurricanes 
mentioned, seventeen fall within, or very nearly whhm, 
seven within tniniina 


1807! 
1815 ■ 
iStl 


1 he same “ chronoIogic.al table ” contains the following re- 
marks: — 1760, Dee 1, “Meteorological I’henomena,” 1815, 
Feb S, “ Meteorological Phenomena I have not ascertained 
what these phenomena were , but it u not improbable that they 
were auroras. The aurora of the 4th Feb , 1872, was described 
m the newspapers as a pkinorntne milforologt-pie. 

Baron Grant, in hfa History of Mauritius, p 194. tegwts »he 
destiuctiim of the woods near Port Louis, because, he says, tlie 
town was thereby '* exposed to the violence of the winds, as well 
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fit to the heat of the tun i” end in a foohnote it is remarkM « 
“These inconveniences, however, are fully counterbalanced, if It 
be true that ^^ee$satvm of hurricanes sinci 1789 has been caused 
by the great diminution of the woods,” As the history was 
published in or after 1801, it would appear that during the twelve 
Jrears'1789-1801 no hurricanes occurred. Now, since according 
to the fable of Sunspots the years 178S and 1804 were maxima 
years, and the intervening minimum occurred in 1798, our theory 
would lead us to expect a comparative cessation of hurricanes 
during the period mentioned 

If time permitted, I would adduce similar evidence respecting 
the hurricanes of Bourbon and other parts of the world. 

The hurricanes of the Indian Ocean are well known to be 
attended with torrential rains .So much is this the case that the 
popular belief at Mauritius is that cyclones are the cause of our 
rams. Heavy rams over extensive areas are certainly concomi- 
tant with cyclones in the Indian Ocean, and it was therefore re- 
solved to examine whether there was a rainfall periodicity. As 
far as the Mauritius observations went, the matter was clear , but 
It was desirable to extend the investigation to other localities. 
The Queensland and fjouth Australia observations, which were 
the only ones available at the time, gave a similar result, and as 
Adelaide is for beyond the limits of the region of cyclones, it was 
surmlied that there was a rainfall penodicily generally The 
Cape observations afterwards gave additional support to this 
view. The rainfall of England was next exammM, and also 
found to bear out the hypothesis 

It would occupy much more time than I can at present spare 
to enter fully Into this question of rainfall periodicity With the 
help of the re'carohes of Mr Lockyer, Mr bymons, and Dr. 
jehnek of Vienna, I liave now examined 93 tables of rainfall for 
various parti of the world, and I find that, scarcely without ex- 
ception, more ram falls m the maxima than m the minima sun- 
spot years. I beg to append a table showing the general results 
for the quarteia of the globe It will be seen that, so far as the 
observations go, Europe, Afnc.i, Amenca, and Australia give 
very favourable results Asia is only represented by three sta- 
tions, one of which is Jerusalem, where the excess of ram m one 
minimum period exceeds the excess m the maxima periods for 
two stations in India, France is the only European country (of 
which the rainfall has been examined) that gives an unfavourable 
return, but it must be remarked that we have as yet got only five 
stations there, which are all inland, and probably do not fairly 
represent the rainfall of the whole country. 

By taking the longest possible scries of observations for several 
stations, the periodicity comes out, and there is, I think, strong 
evidence that the rainfall for the whole globe is subject to an 
annual variation. 

Having given the facts, .as far as I have been enabled to do to, 
I abstain from offering any theoretical remarks. If cyclone and 
rainfall periodicities be fully established, a corresponding (di- 
rect) temperature periodicity should exist, and this presumable 
variation of solar heat may be the indirect cause of the periodi- 
city of auroras and magnetic disturbances. 

( The catalogue of cyclones was appended. ) 

On the Kfcd of Punui e and Tinifitaliiie on the IVitfcntsig 
of the Lin,s in the Sfeetra of Oases, by Arthur Schuster, I’h. D. 

One of the questions m Spectrum Analysis yet ojien to discus- 
tion, IS what influence pressure and temperature exert on the 
widening of the lines, which is sometimes observed when an 
electric current passes through certain gases The subject of 
thh communication is to point out a little ambiguity which has 
crept into the vciy sUtement of the question at issue, and to 
show the only way by which a decisive answer can be arriv^ 
at, and, in iny opinion, has already been arrived at I shall 
bwin by assuming that the convection of electncily has no direct 
influence on the character of the spcctium , that is to s.ay that 
under the same pressure, and at the same temperature, the gas 
will always allow the same spectrum, whether the temperature 
has been pioduced by the passage of an e’le'etric curicnt or by 
any other means In the present state of scienec this is the only 
reasonable assumption that can be made, and it has been tacitly 
made, I think, by every one who has wntten on the subjccL 

I-et us imagine a vessel filled with hydrogen, and Jet the tem- 
perature of the gas be brought up to incandescence The heat 
communicated to the vessel is partly used to increase the trans- 
latory motion of the gas, and thereby to increase its pressure, 
nnd the other part of the heat has increased the periodical 
motion in the molecules of the gas, which is generally admitted 
to be the cause of rs incandescence. If the temperature is 


such that the lines are widened we can account for this fact in 
two different ways. We may think that the forces which 
maintain the molecule m vibration, and which are such that 
at a lower temperature only perfectly isochronous vibrations 
can take place are somewhat altered, so that the bonds which 
keep the molecules together are loosened and now allow vibra- 
tions to take place, the period of which is somewhat altered and 
varying We might secondly explain the widening of the lines 
by saying that they are caused by the disturbances caused by the 
frequent shocks of other molecules. If we increase the number 
or the force of these shocks by increasing either the number of 
molecules or their velocity we might well obtain disturbances 
large enough to change a little the period of vibration. These 
are the only two explanations that can be given, and if we say, 
therclore, that temperature is the cause of the widening of the 
lines we can only mean that part of temperature which has iLs 
equivalent m the vibrating energy within one molecule If \vc 
say th.at pressure is the disturbing cause we include that part of 
heat which increases the pressure with increasing temperature 
Let us now see whether we can obtain a clear answer to the 
question which has now been clearly put. 

It IS evident that no result can be arrived at by subjecting the 
same quantity of gas m the same vessel to different tempera- 
tures, lor we cannot increase the vibrating energy of the mole- 
cules without incrcasmg at the same time and m the same 
proportion (as Clausius has shown), their tianslatory velocity. 
By varying m the same ratio the two possible causes we shall 
never be able to say which is the right view to be taken 

There are two ways open to us to mend this difficulty. We 
might inciease the temperature of the f^a’^under Ihesamefiessuie 
If the ptiUirlnlion caused by the shocks ol otliei molecules cause 
the widening of the lines this widening ought not to take place 
as we have reduced the numlicr of these shocks m the same ratio 
as we have increased tlicir force If on the contrary the disturb- 
ance in the period of vibration has its cause within the individual 
molecules it ought to remain 

We might, secondly, ilccido the question in subjecting the gas 
at the sametemftsatuteioAMereTiK pressures, It perturbations 
arc the cause the lines would be widened Which of these two 
ways IS most easily pursued in experimenting!’ Can we easily 
heat up a gas to iiic.inrlcsccncc under constant pressure? 1 
think not If an electric dischaige takes place in a gas only 
comparatively few particles of the gas .are heated up, and at 
a very small distance from the points through which the dis- 
charge takes place the gas is lianlly heated up at all But if the 
heat IS not diffused through the whole mass of g.as, the increase 
of jiressure caused by tins gas will also be merely confined to 
the luminous streak, and we can therefore obtain no answer to 
our question (as this has been attempted) by filling a tube with 
a certain quantity of gas, and altering the strength of the pass- 
ing current or the mode of diseliarge 

We arc, thciefoie, compellcil to abandon this route and to 
turn our eyes to the second way which 1 have indicated, but 
here we meet another difficulty, nid even one over which we 
cannot easily get We cannot alter the pressure of a gas with • 
out altering its clectnc resistance, and, therefore, also the 
strength of the electric curient ami the heat developed. We 
can only decide the question by subjecting the gas at the same 
temperature to different pressure Now have there ever been 
any such experiments made ? I think there have, and even 
very decisive ones Frankland and Lockyer have found that 
if we increase the pressure of hydrogen wliile an electric cur- 
rent IS passing through it the lines begin to expand till the spec- 
trum becomes continuous, and finally the resistance becomes so 
large that the electric current will not pass at all. On the other 
hand Gassiot and Plucker have observed that if we dimmish the 
pressure of hydrogen its electric resistance force diminishes, 
attains a minimum, then increases again, and if we keep up ex- 
hausting the tulle It becomes again so great that the current can- 
not pa.s Plucker says that a tube exhausted to its utmost 
limits shows the lima of hydrogen and silica He mentions 
at one place, 1 think, that the lines are very fine and distinct. 
If there aould have licen any widening ho would have been 
sure to mention it. Now it is not too much to assume that 
the resistance of the gas at the moment when the discharge just 
ceases to take place is the same whether the increase ol resist- 
ance IS produced by too great a pressure or too great an ex- 
haustion. At this moment, therefore, the current is the same 
and the same energy must be converted into heat by resistance. 
But in the case in which the current does not pass on account ot , 
the excessive diminution of pressure, only a much smaller 
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quantity of gas has to be heated than in the other case It must, 
tnerefore, be heated up to a much higher temperature, and yet 
the spectrum is not continuous and the lines are not even 
widened We arc, therefore, compelled to accept Fiankland 
and Lockyer’s original conclusion, tWt pressure and not heat is 
the cause of the widening of the lines 

The question IS one of considerable importance Iftem|>era- 
ture would widen the lines, the widening ought always to begin at 
the same temperature, and the hydrogen in the solar protuber- 
ances which show only narrow lines could not be at a higher 
temperature than the hydrogen in our vacuum lubes, the moment 
the lines begin to widen If our conclusion, however, is cor- 
rect the breadth of the lines will give us no indication whatever 
as to the temperature of the gas. 

Dynamometers, by R S BaU, LL.D., F,R S. 

If we adopt that force which acting on one gramme for one 
second will impart the velocity of one centimetre per second as 
the unit, then one million of such units is a convenient magni- 
tude for practical purposes The large figures on the dyna- 
mometers represent these million units, for which it is hoped that 
ere long a suitable name will be adopted The dynamometers 
are intended for educational purposes They are exhibited to 
the Association with the desire of aiding the present movement 
tn favour of an improved system of fundamental unity. 


SECTION C — ObOLOGY 

Concluding Report on the Maltese Fosstl Elephants, by Dr. A. 
Leith Adams, F.R S. 

For thirteen years Dr. l-eith Adams has prosecuted his re- 
searches upon the fossil elephants of Malta, and he now presented 
the final report upon this subject 1 hree forms of fossil elephants 
occur here which are unknown elsewhere, .ill of small size The 
largest is the hlephas MmtdnenHs (L. Adams), which attained a 
height of seven feet In the crown sculpturing of the molars 
this species resembles hlephas antujuus, as regards the 
ridge-formula, its nearest ally is hoxodon mendtonalis Elephas 
MeltUnsxs (halconer and Burk) varied m size ; its average height 
was about five feet , this too belonged to the Loxodon group 
The smallest bones known to the author belonged to an ele- 
phant only three feet high, called Elephas Eatcanen, by Busk 
Although there appears to be some evidence for separating 
this from the other forms, yet the author staled that 
“there is no difficulty in arianging a graduating senes of 
specimens from the smallest up to the largest bones ascnbable to 
the Elephas Mehteitsts ” 

The elephants all occui in the same deposit, and with them 
there are remains of Hippopotamus Pentlandt and // minutue 
There is also a gigantic dormouse and a large extinct swan, 
besides some reptilian remains not yet fully W'urked out. 

The report concludes as follows — “It must be apparent that 
this (for tile most part) un.quc fossil fauna restricted to a small 
mid-ocean island, presents several interesting contrasts with 
reference to the Mammalia in general, and elephants m par- 
ticular, which frequented Europe dunng late geological epochs. 
For example, between Rome and Sicily we fmd remains of the 
Elephas pnmigemus, hliphas antumui, and EUphas mendtonalis 
In the caves of Sicily, traces of the African elephant have been 
discovered, and also molars, barely distinguishable from those of 
the Asiatic species, and which, under the name of Elephas Ar~ 
mentaeus, are traceable eastward into Asia Minor, m the direc- 
tion of the present habitat of the living species. It looks, 
indeed, as if the eastern basin of the Mediterranean had been at 
one lime a common ground where all these extinct and living 
elephants met, and from whence, with other animals, they have 
disappeared or been repelled to distant regions.” 

Sub Wealden Exploration — i. General Retort, by Henry 
WlUett. jnr,. y s 

In this report Mr Willett gave a summary of the results 
achieved up to the present time, the details having already K-cn 
published in hu quarterly reports. 

The boring was commenced at the time of the last mc>etuie of 
the British Association at Brighton, and its objdtt u to explore 
the rocks underlying the Weald of Sussex. A bore of 6^ 
inches diameter was at first adopted, but at the urgent recom- 
BMndation of Mr Prestwich, one of 9-mch diameter was em- 
ployed The bore hu now reached a depth of 300 feet, and 
tlM ensineer (Mr, Boswortb) hu contracted to increase it to a 


depth of 418 feet at the cost of only xl per foot. Of the 300 
feet of strata already passed through, ibout 70 were previously 
known, but the remaining 230 arc new to science , 50 feet of 
this consists of valuable beds of gypsum 

Mr Willett has designed a novel form of drill winch possesses 
the following advantages — (i) It cuts only the circumference , 
(2) it makes better progress , (3) the central co’c is left intact , 
(4) the tool not unfrcqucntly extracts the core itself The gyp- 
sum was extracted by this means, and it is believed that no such 
tores have Iieen brought to the surface from similar depths m 
this country 

Sub- Wealden Exploration.— 2, (jeological Report, by W, 
Topley, F.G S 

The author commenced by repeating the protest, often made 
already, that the Sub-Wcalden Exploration was not a “ search 
for coaL” It is simply an endeavour to explore the rocks which 
underlie the Weald and espeaally to reach the Palaeozoic rocks 
Whatever these rocks may prove to be, if reached at all, the 
boring will have succeeded 'Ihe results of this boring cannot 
fail to have important hearings uixin the question of the probable 
occurrence of coal measures be> eath the buuth-East of England, 
but the discovery of coal is not the object in view. 

An account was then given of the lowest beds exposed at the 
surface in Sussex, and of the re.isons which have led many 
geologists to consider them as repiesentatives of the Purbeck 
Beds The thickness of Pnrbeck Beds previously known in 
, .Sussex was somewhat over 300 feet , probably about 230 addi- 
tional feet of strata have been made known by the boring, m 
winch there are some valuable beds of gypsum 

The bonng commences about 250 down in the known Purbeck 
Beds ; up to Sept. I it had reached a depth from the surface of 
I 294 feet It IS not safe at present to speculate upon the geologi- 
cal ago of the lowest beds reached m our boring, but additional 
evidence will probably soon be obtained,* 

The author then pointed out that most of the bore holes 
which have been put down to the Palmozoic rock through newer 
strata have reached those older rocks at about 1,000 feet below 
Ihe sea. There is a probability then that at or about this depth 
the palaeozoic rocks will occur beneath the Weald These placer, 
however, are on, or to the north of, the westerly prolongation of 
the Axis of Artois, whilst the boring is to the south of that line ; 
It IS therefore possible that ditfercnt conditions may prevail 

Attention was then drawn to the fact, already pointed out by 
Mr Godwin-Austcn, that the dip of the carboniferous limestone 
in the Boulonnais is to tbe south, whilst in the Pays de Bray 
the same limestone has been found at a depth of 57 feet from the 
surface, underlying Kimmendge clay. It is then probable that 
under the secondary locks near to the south of Boulogne there is a 
basin of pala-ozoic rocks, m which the coal measures may be pre- 
served , this basm might possibly be prolonged to the west be- 
low the Wealden distnet of the south-east of England. 

In the course of the discussion which followed the reading of 
these reports. Sir John Hawkshaw stated that many people^ 
himself mcluded, took an interest m this question chiefly fcooi 
the hope that coal might be found ; but even if m this respect 
we were doomed to disappointment it would still be of great 
importance to show that, at that particular spot, no coal existed. 
Prof. Phillips thought that the object sought was neither coal, 
gypsum, nor salt ; but that something exists below the Wealden 
IS certain, and that something we are now searcbmg for. A dis- 
cussion then took place as to tbe best mode of conducting deep 
borings. Mr. R. Rnssell, C E , spoke of the great value of the 
diamond bonng process ; but from remarks made by other 
speakers it appeared that, although the diamond is admirably 
adapted for Mnng small holes in bard rocks, it is not so well 
suited for conducting such an operation as that under discussion. 

On the Aremg and Idandeilo Rocks 0/ Si. David’s, hy Henry 
Hicks, F.G.S 

The object of this paper was to follow out the succession of 
the rocks m the neignbourhood of St David’s, commenced in 
previous papers communicated to the British Association. The 
section was now completed to the top of the Llandeilo series 
The Aremg and Llandeilo groups were each divided into an 
upper and a lower senes, the author believing that in each case 


• Since this Report ww rc»H, Prof Phi^llips has bro 
■xanuiMd parts of ihc cores brought up^rom the bott 
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there was sufficient evidence to enable him to do so. The Lower 
Arenit; leties it wu Mated occur u black slates and flogs about 
1,000 ft. in thickness, and are characterised by many spMles of 
mptolites as well as by numerous trilobites entirely restricted to 
ttie senes. The Upper Arenig series occur as fine-grained, soft 
black shales, not much cleaved, also about 1,000 ft in thickness, 
resting conformably on the Lower Aremg senes. Their grapto- 
lites are distinct from those found m the lower beds, as are also 
all the other fossils. The Lower Uandeilo senes, the lowest 
rocks recognised by Sir R 1 Murchison in the typical Llandeilo 
district, occur at St. David’s as black slates and hard grey flaggy 
sandstones, and are about 1,500 ft. in thickness, The most chS- 
racteristic fossils are Dtdymonraptus Murchtsont, DtplografdMs 
pnstis, Asaphus lymnnus, Calymtne Cambrensi^, and IlhenHs 
ptrovabs. The Upper Llandeilo series occur as black slates 
and flags, several thousand feet in thickness forming several folds 
of strata, and resting conformably on the J.ower Llandeilo senes 
The typical fossils are Ogygta Buchn, Barrandea Cordayi, Caly- 
mene dupluata, Chttrunts Sed^iutckii, Tnnucleus fimbnatut, 
Ampyx trndus, and Lingula Knmsayt 

The author doubted whether any other spot hitherto examined 
in Britain could show so continuous a section of these rocks ; 
still he believed that there was ample evidence to prove, from 
researches made in other parts of Wales and in Shropshire, that 
the succession here made out was. In most of Us important 
details, capable of being applied to many other distncts 

SECTION D —Biology 
Department of Anthropology 

On the Relation of Morality to RJigun in the Farly Stages of 
Civilisation, by Edward R Tylor, F R .S. 

Investigations of thecultuie of the lower races of mankind 
show morality and religion subs.stmg under conditions diflering 
remarkably from those of the higher barbaric and civilised nations. 
Among the rudest tribes a well-marked standard of morality 
exists regulating the relations of family and tribal life There 
idso exisft among these tnbes some more or less definite religion, 
always consisting of some animistic doctrine of souls and other 
spiritual beings, and usually taking in some rudimentary form of 
worship But, unlike the higher nations, the lowest races In no 
way unite their ethics and their theology. As examples, the 
Australians and Basutos of South Africa were adduced The 
Australians believe spiritual beings to swarm throughout the 
universe , the Basutos are manes-worshippers, considering the 
spirits of deceased ancestors to influence all the events of hu- 
man hfe, wherefore they sacrifice to the spints of near rela- 
tives, that they may use their influence with the older and 
more powerful spints higher in the line of ancestry Yet tliese 
races and many others have not reached the theological stage 
at which man’s good or evil moral actions ore held to please 
or displease his divinities, and to be rewarded or punished 
accordingly. The object of the present paper is to trace the 
precise steps through which the important change was made 
which converted the earlier unethical systems of religion mto 
ethical ones. This change appears to have been a gradual 
coalescence between the originally independent schemes of 
motolfty and relimon 

In order to show the nature of such coalescence between 
rdigion and other branches of culture, not originally or not 
permanentlv connected with it, the author traced out on an 
leal line the relations between religion, and on the one 
nte of marriage, on the other hand the profession of 

Fust as to marriage . — The evidence of the lower races tends 
to show that at early stages of civilisation, marnage was a purely 
civil contract Its earliest forms arc shown among savage tribes 
in Brazil and elsewhere The peaceable form appears well in 
the customs of the marriageable youth leaving a present of fruit, 
game, &c., at the door of the girl’s parents ; this is a dear 
symbolic promise that he will maintain her as a wife. Another 
plan common in Brazil is for the expectant bridegroom to serve 
for a tune in the family of the bride, till he is considered to have 
earned her 

The custom of buying the wtfe comet m at a later period d' 
civihsation, when property suited for trade exists. The hostile 
form of marnage, that by capture, has also existed among low 
tribes m Brazil up to mo^m times, the man simply carrying oS 
by force a damsel of a distant tribe ; the antiquity of this ** .Sabine 
marriage ” in the genbtal Idttory of mankind bdng shown by ill 



survival in countries sudi os IrcE > 1 and Wales, where within 
modem times the ceremony of capturing the bri^ in a mock 
fight was kept up. 

Now m none of these primitive forms of marriage, as retained 
in savage cultures, did any religious rite or idea whatever enter. 
It is not till we reach the high savage and barbaric conditions 
that the coalescence between marnage and religion takes place $ 
as where among the Mongols the pnest presides at the marnage 
feast, consecrates the bndal tent with incense, and places the 
couple kneeling with their faces to the east to adore the sun, fire, 
and earth; or, as where among the Aztecs the pnest ties 
together the garments of the bridegroom and bride in sign of 
union, and the wedded pair pass the time of the marriage festival 
in religious ceremonies and austerities. So complete in later 
stages of culture did this coalescence become, that many have 
come to consider a marriage hardly valid unless celebrated as a 
religious rite and by a priest 

_ Second, as to the relation of the profession of medicine to re- 
ligion In early aniimstic philosophy, one principal function of 
spiritual beings was to account for the phenomena of disease. 
As normal life was accounted for by the presence of a soul 
operating through the body, in which it located itself, so abnor- 
mal life, including the phenomena of disease, was accounted for 
m savage and barbaric culture as caused by some intruding spirit. 
Thus spiritual obsession and possession becomes the recognised 
theory of disease, and the professional exorciser is the doctor 
curing disease by religious acts intended to expd or propitiate 
the demon Since the middle period of culture, however, this 
early coalescence has been gradually breaking away, till now in 
the most civilised nations the craft of healing has become the 
function of the scientific surgeon or physician, and the belief 
and ceremonies of the exorcist survive m form rather than in 

By these cases it is evident that coales- ii.e between religion 
and other mailers not necessarily connected with it may take 
place at different periods of culture, and also that this coalescence 
may terminate after many ages of adhesion Having shown this, 
the author proceeded to ascertain exactly when and how in the 
history of civilisation the coalescence of morality and religion 
took place 

First, where manes-worship is the m.nn principle of a religion, 
as among some North American tribes and the Kafirs of South 
Africa, the keeping up of family relations strongly aflects the 
morality. It is for instance, a practice among the ruder races to 
disinter the remains of the dead or to visit the burial place, in 
order to keep the deceased kinsman informed as to what takes 
place m his family, in which he is often held to take the liveliest 
interest. Thus it is evident that any moral act of an individual 
damaging to his family would be ullensive to the ancestral manes, 
whose influence must then fore strengthen kindly relations among 
the living mcmbeis of the tiilie Higher in the social scale this 
ethical influence of manes-worship takes more definite form, as 
when in China the divine ancestor of an emperor will reproach 
him for selfish neglect or cruelty to his nation, and even threaten 
to induce their own highest divine ancestor to |juiush him for 
misdeeds Thus amongst the ancient Romans, the Lares were 
powerful deities enforcing the moral conduct of the family, and 
punishmg household crime. 

Second, the doctrine of the Future Life begins at the higher 
levels of savagery to affect morals In its first stage the doctrine 
of metempsychosis is seen devoid of moral meaning, men being 
re-born as men or nnimaE, but when the distinction appears in 
the higher savageiy between migration mto vile or noble animal^ 
It IS not long licfore this distinction takes the form of reward or 
punishment of the good and wicked by their high or low re- 
incarnation, an idea which is the basis of the Buddhist scheme 
of retributive moral transmigration through successive bodies. 
In its earlier stages this doctrine was of mere continuance, as 
where South-American tnbes expected the spirits of the dead to 
pass to another region where they would live »■. on earth. Here 
the distinctions of earthly rank are carried on, the chief's 
soul remaimng a chief, and the plebeian’s soul a plebeian, 
but no sign of moral retnbation apptmis. The first stage of this 
seems to be where warriors slam in battle are admittM to toe 
pandise of chiefs in the land of toe Great Spirit. This idea, 
which comes into view m several districts, leads to t^ fuUer 
moral scheme m which goodness of any kind— valour, sldll, ^ 
— are more and more bmd to determine the difleience betwOe* 
toe next life of the good man in happy hunting-grounds, or of tte 
bad man in come cUamal wildemeae or subtemmean Hudes. Ds 
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the higher nations this element becomes more and more distinctly 
marked, till the expecUtton of future reward and the fear of 
future punishment becomes one of the great motives of human 
life. 

Third, when theology among the rudest tribes is mostly con- 
fined to consideration of ghosts, demons, and nature-spirits, the 
intercourse with these leads to little inculcation of moral action. 

It is when ideas of the great deities become predominant, when 
men’s minds .are lurneil to the beneficent action of the sun, or 
heaven, 01 earth, or to a Suoreme Deity yet above these, that it 
is conceiverl that the order of nature includes moral order of 
human conduct Then, as in the religion of ancient Chma, the 
universe and its Supreme Deity are regarded as furnishing the 
model and authority regulating man’s actions towards his kindred 
and his subjects Thus appears, not in the beginning, but in the 
middle of the development of religious ideas among mankind, 
the leading principle of a moral government of the world and its 
mb.abitants. 

In these three ways it appears from the evidence of ethnology 
that the vast transition was made from the earlier unethical to 
the later ethical systems ofi-eligion. Its course, so dilferciil from 
that imagined by the older specul itive theologians, has to be [ 
ascertained from examination of the actual stages through which 1 
the religions of the world have passed The very attempt to I 
make this investigation on a basis of facts is, liowever, a novelty 


SCIENTIFIC SERIALS 

Thk Monthly Mutoscopual Journal commences with an article, 
illustrated with a plate, “ On Organic Bodies in Fire Opal,” by 
Mr H J. Slack, in which the author, from the appearances 
which he finds and describes, expresses an opinion, though not a 
decided one, that these minute bodies may be vegetable fossils, 
possibly algie, though the evidence he adduces is extremely slight 
Dr, G W Koyslon Pigott continues his researches on the high- 
power definition of org.mic particles, and re affirms that the 
generally received description of the Podura scale is erroneous, on 
account of the employment of spheiically over-coi reeled objec 1 
tives.— Mr Wenham criticises Dr Pigott’s paper m the preced- | 
mg number of the Journal, remarking truly that the patience of 
microscopists must eventually become exhausted by the repe- 
tition of the same theme. lie then shows that Dr Pigott claims, 
without foundation, discoveries with regard to the improvement 
of object-glasses and the “ colour test Dr. Maddux, On the 
apparent relation of nerve to connective-tissue corpuscles, 
&c , m the Frog-Tadpole’s Tad, describes, in connection with 
the observations of Eberth, Kuhne, and Moseley, cases in ' 
which nerve fibres seem to lose themselves in connective tissue | 
corpuscles His results are not very decided, and hardly tend to | 
settle the question — Mr, Edwin .Smith describes a new sub- 
stage for the microscope, and certain apphances for illumiiia- | 
tion — The paper read before the Royal Society, by Messrs 
Pode and Lankestcr, is given in full Their expenmenls are 
divided into eight senes, in which infusions of hajr and turnip, 
mixed or unmixed, with cheese finely divided or in lumps, are 
boiled and some of them sealed. When the cheese was finely com 
minuted, Bactena did not appear , when m lumps, they were 
frequently found In a boiled turnip infusion, placed m a retort 
of which the end was left open, there was no cloud develojied 
after many weeks, which is quite contrary to the observations of 
Dr, Bastian (Natore, Feb 6, p *75.) 

The Geoloyteal Magaant aaoXxmi Prof T Sterry Hunt’s article ' 
frbm the Camuhan Naturalist, on the history of the names 
Cambrian and Silurian m Geology. The subject is divided into 
three parts: i. The history of Silurian and Upper Cambrian m 
Great Britain from 1831 to 1854. 2. That of the still more 
ancient rooks m Scandinavia, Bohemia, and Great Bntam up to 
the present time. 3 The history of the Lower Faheozoic rocks 
In North America. — Mr E Hardman describes and gives ana- 
Hses of the Siliceous Nodular Brown Hmmatite (Gothite) in the 
Carboniferous Limestone Beds near Cookstown, Co Tyrone. 
The ore contains as much as 52 "2 per cent, of iron, on the 
average, and no sulphur — Mr, J. C. Mansel-Pleydell has a brief 
memoir on the geology of Dorsetshire, which 'is an interesting 
sommary of the most important points in the unbroken senes 
from the Liassic to the Quaternary formations found in the 
county —Mr. Joshua Wilron, m endeavouring to amve at the 
time when the Gulf Stream reached the Bntlih Coast and so 
dispersed the then abundant glaciers, ingemously shows that a 


raised beach, containing Arctic shells, mentioned by Geikie in 
his “Scenery of Scotland,” m\ut have been produced before that 
event, otherwise 1 would have been removed by the ojfsliore 
under-current which always arcompanies an onshore wind —Dr. 
Winkler’s ilescription of Ptemhutylui mnronvx in tlie Jeyler 
Museum, from the Lithographic Stone of EichsUU, in Bavaria. 
The specimen is very small and complete Ihere are four 
phalanges in the long finger of the hand In the foot there are 
two in hallux , three on the second and third , and two, with no 
metatarsus, on the fourth (Stummel) — In a letter to the editor, 
Mr T W Danby, after comparing the new method of writing 
crystallographic formula- projxised by Mr. Kulley, shows that ft 
IS not so advantageous as that of Dr Wheweli, modified by 
Prof. W. H Miller ; it is therefore doubtful whether its partly 
acceptance will not place a further obstacle m the student’s 
path. 

The numbers of the Journal o) Botany for AuOTSt, Septem- 
ber, mid October, fully maintain the character of this magazine 
111 addition to the short notes and queries in each number, which 
often contain pimls of grc.it interest to the systematic or physio- 
logical botanist, the following articles may be mentioned as of 
special value -Dr. Alfred Nathorst, of the Geological .Survey 
of Sweden, contributes a paper on the Distribution of Arctic 
jilants during the Post-Glacial Epoch, which he considers to 
exhibit gradual changes of climate from the horest-bed down to 
the Boulder clay - - Prof Church gives .an analysis of the giant 
puff-bsdt, Lycopcrilon ey^anUum, which he finds to contain, when 
dried, as much as 66 78 per cent, of albuminoids, and the ash 
t6 19 per cent of phosphorus pentoxide — Mr J G Baker 
describes a very interesting new genus of ferns, Diphra, of the 
tribe AspUnUit, from the Solomon Islands — From the same 
botanist we have a valuable synopsis of the East Indian species 
of Dracana and Corilyhiu —Mr J Ball commences a desenp- 
tion of some of the new species, sub-species, and varieties of 
plants collected by Dr Hooker and himself in Morocco in 1871 , 
the flora belongs essentially to the Mevhlerniiean tyjie, and the 
number of novelties is not comparatively large - Mr Carrutheis 
gives his very valuable annual Review of the Contributions to 
rossil Botany punlishcd in Britain m 1872, comjirising 23 dis- 
tinct papers or abstracts -In these number, we have also p-rts 
VI and vu of the Rev E. O’Meara’s Recent Researches in the 
Diatomaceie 


The second part of vol. xxix of the Transot lions of the 
Lmnaan Society, just published, is occupied by a continuation 
of Colonel Grant and Prof Oliver’s “ Botany of the Speke and 
(riant Expedition” The number of new species described in 
thisrpart IS thirty-five ; and it is illustrated by thirty-five full- 
sized 4to plates, the expense of which is munificently borne by 
Col Grant. 


Her Nalurforscher, August — The eruption of Vesuvius last 
year attracted much scientific observation, and we have in the 
present serial an abstract of a valuable paper by M. Hmm on 
the nature and formation of lava, of which he distinguishes tsro 
kinds, “lump” lava and “cake "lava (SchoUen asA. FlaJen), 
differing, he found, not in chemical constitution, but merely in 
vapour-contents In the physical division we may note _M 
Wiedemann’s expenmonts in measuring the elliptical polarisa- 
tion from reflection on bodies with surface colours, for a senes of 
angles of incidence, and different parts of the spectrum Meteoro- 
logy u represented by M. Dufour’s recent observations on re- 
flection of solar heat from the Lake of -Geneva , and an mtsr- 
esting paper entitled “ Polar Lights and Earth Lights.” There 
IS a descnption of M ZoUner’s new mode of estimating the abso- 
lute temperature of the sun, which is based simply on a knowledp 
of the density relation between two difterent layers of the 
hydrogen atmosphere, the distance between them being known. 
The value his formula gives is 61350° Among botanical 
subjects treated are, autumn colouring of leaves and formation 
of vegeUble acids, summer dryness of our trees and shrubs, and 
passage of radiant heat through leaves Some physiological 
exjienmeots by M. Rosenthal, on the time-reUtioni. ol reflex 
phenomena, are described , and there is a variety of other 
matter, much of which has already been noticed m these 
Golumiw. 


AnnalenJer Chemseund Pharmaac Band. clxviil. Heft i, July 
16.— Thr number opens with four papers by Prof Act Claus, on 
azopheaylen,ondi-iodhydrin, on the action of mmoma ondichl^ 
hvtmii. and on the preparation of dichlorhydrin The first of 
■ It contidns a long and exhaustive account of the body In ques- 
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tlonandofiUoomponnda. The formula of aiophenylen u Ci,H,Nj. 
By the action of ammonia on it a body hanng the formula C,^H 
M produced —On diiodhydrin, by the same author. Thia bod^ 
hat the formula CaH,IaO.~On the action of ammonia on di> 
chlorhydrin, by the same. The result of the action u the pro- 
duction of chlorhydnmmid, a body of the formula C,,H,jN, 01,04. 
— Preparation of dithlorhydnn, by the same The method con- 
Mfta in acting on glycerin with chloride of sulphur. — Applica- 
tion of the periodic law to the cerium group, by D. MendeleiefT. 
-rOn the preparation of ethylen and its bromide, by E. Erlen- 
meyer and U Bunte — On the action of nascent hydrogen on the 
oil of bitter almonds, by Hugo Amanii — On the bromised 
benzol sulpho acids, by A Woelz The author has prepared 
dibrombenzol aulpho-acid, and gives an account of its salts and 
of Its reaction with fused potassic hydrate. — An investigation of 
pipenn and its products of decomposition, pipenc acid and pt- 
peridin, by K Fittg and I. Remsen — On ethylen-proto- 
catechuic acid by the same author, and T Macalpine —New 
compound of the Naphthalin group, by J P Batterahall — On 
the ac on of a mineral sulphur water on cast-iron, by Or E 
Prm o. Ilk 1 he author found an iron water-pipe, through which 
this w ater passed converted as regards its inner side into a mix- 
ture of sulphide of iron, hydrated oxide of iron and free sulphur. 
The centre stratum was also altered, containing only 79 a per 
cent of iron. — On sulph-hydantom (glycolyl-sulpho-urea) by R. 
Maly — Determmation of boiling points at the normal barometric 
pressure, by Dr. H. Bunte — Preparation of trimetbyl-carbinol, 
by Lannemann’a method, by A. Butlerow. 


SOCIhriES AND ACADEMIES 

London 

Royal Microscopical Society. — The opening meeting of 
the session was held at King’s College, Oct i, C Bro<»e, 
F.R S., president, in the chair —The secretary read a paper by 
Dr. Maddox descriptive of an organism found in a pond of fresh 
water m llie New Forest, near Lyndhurst, which it was proposed 
to name Pseudo-amaba vulacea. The general appearance of the 
organism was minutely described and figured, and the results of a 
senes of coiitmuousobservations upon a growing slide underthe mi- 
croscope were detailed — A paper by Mr F Kitton, of Norwich, 
descnbing some new species of Diatoms, was taken as read, and 
the attention of the meeting was called by the president to one 
of great beauty named by Mr Kilto Aulacoducus superius — 
Mr F. H. Wenham made some interesting observations upon 
the microscopical appearance of glass which had been subjected 
to the action of the American sand-blast process, showing that 
the erosion of the surface was entirely due to the percussive force 
of the particles of sand, and that the results of this were demon- 
strated by the polariscope A number of specimens were ex- 
hibited in the room — Mr. C Stewart, the hon. sec , exhibited 
under the microscope, and minutely described, a beautiful pre- 
paration of the spermatophores of the common squid , he also 
explained and illustiated the general structure ol the generative 
organs of the male cuttle-fish. 

PHlLADaLnilA 

Academy of Natural Sciences, April 3 —Cotu/ulogual 
— Dr. W. S. W. Ruschenbwger, in the chaur. — Dr. 
F. A. Hatsler presented the following memorandum of expert- 
inents by W. M. Gabb and himself to ascertain the tenacity of hfe 
m EiUortna muncata. The specimens, 140 in number, were col- 
lected by Mr. Gnbb in St. Domingo, September 1870, and hung in 
a basket in his office. A few (live or six) were moistened after 
three months, then each monlli until May 1871, when all were 
alive. May, June, July, and August, 1871, 25 were moistened 
each month, and all found to be living except two in July and 
two m August These were each month laid aside and not 
moistened again until September At this time 40 of the ori- 
ginal lot remained, all were moistened, and 29 found to be alive. 
Jn beptember, of the lOO which had been moistened during May, 
June, July, and August, 89 were aUve. The 118 living ones were 
all placed together Feb. 18, 1872, the lot was again moistened 
and about 60 revived at once, and after several hours all but 24 
were or had been crawluig. These 24 were rejected March 
30, 1872 . of the remaimug 94, ten were moistened, nine were 
alive , thesanine were placed aside with a few which had given 
evidence ot life sinte the last experiment, Feb 18. Sept. 18, 


1872 . all moistened and found living ; they were also all alive 
in December. On Feb. 12, 1873, two found to ^ dead, and 
were separated from the others. March 26 : Ail moistened, and 
though exposed for three days, only one began to Crawl ; this 
one was separated, also 27 others which were known to be dead, 
leaving 65 undetermined. 

Paris 

Academy of Sciences, Sept. 29 — M Bertrand in the chair. 
— The following papers were read —Notes on the yellow elastic 
tissue, and remarks on its history in relation to a memoir by M 
Bouillaud, and some criticisms on it by M, Bouley, by M. E. 
ChevreuI — Researches on the elastic tissue of the elephant and 
the ox, by M ChevreuI — New researches on the analysis and 
theory of the pulse, by M Bouillaud. The author continued 
his former papers on this subject, dealing with the abnormal 
pulse m this paper — Remarks on M Bouillaud’s late paper on 
the pulse, by M Bouley — Reply to M Bouley by M Bouillaud 
— Remarks on No. 21 of the " Memorial de I’officier du Genie,” 
by General Monn The general drew attention to many in- 
teresting notes on the late sieges of Pans, contained in this 
number —Note on magnetism, by M. J M, Guugain This was 
a fourth instalment of the author’s paper. — Dn the part played by 
gases m the coagulation of albumin, by MM. E. Mathicu and 
V. Utbam — On a new method of treating cholera, and pro- 
bably yellow fever, by meant of sub-cutaneous injections of car- 
bolic acid and carbolate of ammoma, by M. Ddclat. The author 
recommended drinks containing carbolic acid m doses of from 
thirty to forty centigrammes per day, and from four to six in- 
jections of hve grammes each of carbolic acid solution (2i per 
cent ) These doses are to be largely increased in severe stages 
of the disease — Comparison of the Phylloxera vastatnx of galls 
with those of roots, by M Max Cornu — On the size and vari- 
ation of the sun’s diameter, by S. Respighi. The author, in his 
letter, discussed Secchi’s late observations on the same subject. — 
On the action of the respiratory apparatus after an opening of the 
thoracic wall, by MM G. Carlet and J Straus — On the classi- 
flcation of the fish of the family of Trtgluhc, by M. H. E Sauvage. 
— Researches on the action of heat on the carbuncuUr virus, oy 
M C. Davaine — On a deposit of Euiiogemles echinatus m the 
Museum (fossil vegetable collection), by M. E, Rotiert. — On 
the mfluence of sulphates in the prociucton of goitre in relation 
to an epidemic form of that disease in a barrack at St Etienne, 
by,M. Bergeret 
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U ALBERTIS' EXCURSION INTO THE IN- 
TERIOR OF NEW GUINEA 

I N a preceding number of Nature (vol. viii., p. 305) 
some account has been given of the new Paradise- 
birds and other novelties recently discovered by Signor 
Luigi Maria D’Albertis m the interior of New Guinea I 
Signor O' Albertis, who is now in New South Wales, has 
lately published in the Sydney Herald an account of his 
month’s excursion into the interior of that terra tncogmta, 
from which the following particulars are taken — 
D’Albertis started from Andai, a small village about 
ten miles from Havre Dorey, where, along with his com- 
panion Dr. Beccan, he had been resident with a Dutch 
mission.ary. By the aid of presents to the Corono, or 
headman of Andai, and promises of further payment on 
arriving at his destination, he succeeded in obtaining the 
services of six natives to carry his baggage and provisions 
to Atam, a populous village in Mount Arfak, where there 
was a Corono with whom he had already made acquaint- 
ance. 

An early hour on beptember 4, 1872, was fixed for the 
traveller’s departure, Dr. Beccan, the botanist, proposing 
to remain at Andai durmg the absence of his companion. 
After crossmg a small creek in a canoe, the forest was 
entered. Besides six natives, D’Albertis was accom- 
panied by a Malay interpreter and the wife of one of the 
natives, making eight persons in all After a short walk 
over level ground a steep hill was reached, and crossed by 
a narrow pathway, fatiguing and difficult. The forest 
around was mountainous and gloomy, the silence being 
reUeved only by the deep cooing of pigeons and the hoarse 
voice of a black Megapode (probably Megapodtus freyot- 
netl). One of the latter served as dinner for the day. 
After arriving at the summit of the hill, an hour’s walk 
across a level forest-country succeeded, whence a descent 
was made to a stream of water, deliciously clear and 
fresh. After this, hills were again ascended, gradually 
increasing in height, and the road became more and more 
difficult. Here the Lesser Bird of Paradise {Paradtsea 
papuana) was met with, and the large Crowned Pigeons 
{fioura coronata) were very numerous. At 4 p.m. a 
height of 1,500 feet above the sea, which was seen to 
the east, not very far distant, had been attained, and after 
a short descent an extensive watercourse, at this time 
nearly dry, was reached. Here natives were first encoun- 
tered , a tribe of men, women, and children, accompanied 
by dogs and pigs, emerged from behind the large stones 
of the water-course. The men were armed with bows and 
arrows and the parang, a large knife, narrowed near the 
handle and widened towards the extremity. Some of the 
men approached and were friendly and inquisitive, whilst 
others kept at a distance, and formed small picturesque 
groups about the rocks of the watercourse. The women 
were very tindd, and also kept apart in groups along with 
the children. Upon inquiries through the interpreter, it 
appeared that these Papuans were returning from an ex- 
pedition to the sea-side to procure salt. After taking 
leave of some of the natives, who were gomg in another 
'direction, D’Albertis accompanied the others to their 
No. ao7>-VoL, vin. 


house, which was situated about 500 feet above the tor- 
rent. Here the forest was of the same gloomy character, 
but relieved by occasional clearings. At sunset a magni- 
ficent view over the harbour of Dorey and the island of 
Mansinam was obtained, and the birds raised their voices 
m chorus to salute the passing day. The house in which 
the night was passed contained four families. It was 
built on trunks of trees and entered by a long ladder. 
The stranger was well received, and presented with sugar 
canes, in return for which he gave his hosts tobacco. 

The following day (Sept. 5), after some little difficulty, 
a start was made about 8 A.M., the chief of the house and 
some women accompanying the party. After descendmg 
to the watercourse passed on the previous day, the 
ascent of Mount Putat was recommenced, under the 
shade of large and umbrageous trees At noon, the 
summit and village of Putat were reached, whence a fine 
view of the coast of Dorey and island of Mansinam were 
obtained. To the south-west rose some high mountains 
covered with dense vegetation. After an interval of re- 
pose, our traveller was anxious to depart, but was 
answered by the natives, that they had already arrived at 
Atam, and that they were not going any farther It was 
not without much difficulty, and Signor D’Albertis show- 
ing them by his pocket barometer that they had not 
arrived at the requisite elcv.ation of the pl.ice m question, 
that It was ultimately arranged that a fresh start should 
be made on the following morning. 

The next day, accordingly, the party quitted the village 
of Putat, escorted by about 20 additional men, women, 
and children, and after descending to about 700 or 800 
feet above the sea-level, commenced to re-ascend up the 
bed of another watercourse. About noon, a small stream 
of flesh water afforded an opportunity for refreshment, 
and at evening, after a further ascent, night quarters were 
discovered in some uninhabited huts. On continuing 
tlie journey next day the party still ascended, until the 
summit of the mountain at an elevation of 3,600 feet was 
obtained. Here a halt was made in some huts similar to 
those used for the previous night, and Atam was visible 
to the west on the farther side of a deep valley. At this 
spot the Superb Bird of Paradise {Lopkortna alra) was 
first seen, but examples were not obtained. To the south 
of the halting-place lofty mountains arose, considered to 
be 9,300 feet in height : to the east the view was impeded 
by thick forests of noble trees. 

On continuing the journey a steep and difficult descent 
of about 900 ft. was made to the bed of a large river, con- 
taining more water than other streams previously passed, 
and said by the natives to flow into the Bay of Geelvink. 
After following up this nver-bed for two or three miles, a 
rough track led away to Atam, the first houses of which 
were reached about 3 p.m. Here Signor D’Albertis deter- 
mined to stop, being much exhausted by the journey, the 
latter part of which had been rendered fatiguing by the 
slipperiness of the paths caused by heavy rain N ext day 
messages were sent for the Corono or headman of Atam, 
who was resident higher up the mountain D’Albertis 
was anxious to proceed farther himself, but bis guides 
refused, stating that they had accomphshed their agree- 
ment to bring him to Atam, and of this our traveller was 
satisfied, finding himself now at an elevation of 3,500 ft, 
above the sea-leveL 
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Whilst waiting for the Corono, D’ Albertis rambled I left him to return home, taking messages to his com- 


about in the vicinity of his habitation, and found a fine 
young maie of the Six-shafted Bird of Paradise {Patotta 
sexpenms), which had never been previously obtained 
except through native agency, and m imperfect con- 
dition. Other examples of both sexes were subse- 
qu^tly obtained, the adult male being always found 
alone in the thickest parts of the forest, whilst the 
female and young birds are usually met with at a lower 
elevation. Respecting this Paradise bird D’Albertis 
states that it is very noisy and feeds upon various kinds 
of fruit, more especially on a kind of fig which is very 
plentiful upon the mountain ranges To clean its rich 
plumage. It scrapes a round place clear of grass and 
leaves, where the ground is dry, and rolls itself in the 
dust like a gallinaceous bird, at the same time elevating 
and depressing its plumage, and also raising and lowering 
the SIX remarkable plumes on its head, from which 
it derives its specific name. On the following day 
(Sept. 9), D’Albertis was fortunate enough to obtain 
adult specimens of the Six- shafted Paradise Bird 
just desenbed, and also of the Superb Paradise 
Bird which he had observed on his way up the 
mountain. The latter is found on the same moun- 
tains, and feeds upon similar fruits , it flies about 
from branch to branch among the trees of the 
forest, uttering a cry of “ni-ed, ni-ed,” and from this 
peculiar note is named by the natives, “Niedda," while 
the Six-shafted Paradise Bird is called “ Coron-a ” After 
skinning his Paradise Birds, Signor D’ Albertis roasted 
their flesh for his dinner, and found it of an excellent 
flavour , his meal, however, was interrupted by the arrival 
of the Corono and his suite. Hearing a noise at the door, 
he turned and saw a number of men armed to the teeth 
They entered, and defiled before him in silence, laid down 
their arms, and arranged themselves about the room. 
They were all adorned with necklaces and bracelets 
formed of shells, whilst quantities of flowers of bright 
and rich colours ornamented their hair, cars, and arms. 
After the men, followed women and children, until the 
house was full ; last of all came the Corono himself, 
armed like the others, and lavishly adorned with flowers. 
He was followed by his son and daughter, both albinos, 
with hair of a clear white colour, eyes blue, and skin very 
white. Having entertained the Corono with a cup of 
cognac. Signor D’ Albertis received a present of yams, 
maize, and oranges in return, and was informed that he 
was welcome to the country. Next day he received 
numerous visits from natives, and made large additions 
to his zoological collections Finding the locality so 
rich, Signor D’Albertis determined to take an adjacent 
house, for which a rent of 4 metres of blue calico and 
four brass bracelets was demanded On September ii 
possession was taken of the new habitation, and the Italian 
flag hoisted on the summit The house was divided by 
some pieces of bark into two rooms, one of which served 
as a bedroom and a workshop, whilst the other was the 
reception-room, and also served as a kitchen. When the 
news spread abroad that a white man had amved, the 
visits of the Papuans became very frequent. Most of 
them brought yams, maize, or tobacco, for which Venetian 
beads were given in payment. On September 13 the 
guides who had brought Signor D’Albertis from Andai 


panion Beccari, to endeavour to send up a new stock of 
provisions, which were running very short. 

Kstabhshed in his new quarters. Signor D’ Albertis set 
to work on his collections of birds and insects, and suc- 
ceeded in amassing a large number of interesting speci- 
mens. But Ms provisions quickly began to run short, 
leaving him only a small quantity of rice to subsist on 
together with the flesh of the birds prepared for his 
collections. Salt was not to be had, and powder and 
shot also began to fail, and endeavours to get a fresh 
supply of ammunition and provisions up from Andai did 
not succeed. In consequence of a quarrel between the 
Arfaks and the people of Dorey, in which one of the 
natives was killed, his friendly intercourse began to be 
intcirupted Neither women nor children brought him 
insects, and soon afterwards they refused to sell him yams 
and maize The Corono informed him, through the in- 
terpreter, that they wore expecting an attack at Atam, 
and intended to leave the village. This D’Albertis did 
not believe until they commenced destroying the planta- 
tions, when his position becoming cntical from want of 
provisions, he arranged with the Corono to return to 
Andai at the end of the month 

On September 29, accordingly, D’Albertis left Atam at 
sunrise, accompanied by about forty persons, his health 
having been much improved by his sojourn in the moun- 
tain air Returning by a shorter route, he avoided Futat, 
and on arriving, on October i, at Andai, found, to his 
regret, that Signor Beccari had gone on to the former 
village, so that if he had passed through it be could have 
obtained a fresh supply of provisions. 

During his month’s residence at Atam, Signor D’Al- 
bertis obtained 122 specimens of birds, and a large col- 
lection of insects, besides some mammals and other 
specimens. The only part of these that have yet reached 
Europe is the senes of birds, of which an account was 
given in a previous number of Naturk (vol viu. 
p. 305) The mammals obtained are stated to embrace 
several species of Cmcus, one of which is believed to be 
new, two or three species of Tree-kangaroo {Dendrolag^us), 
a Pteropus, a Squirrel, and several species of Mice and 
Bats The Insect collection is nch in Cetomce and 
Melolonthce. 

Soon after his month’s excursion to the Arfak 
mountains, Signor D’Albertis was compelled, by continued 
attacks of fever, to leave New Guinea and proceed to 
Sydney, in the Italian frigate Veltore Ptsano. Dr. 
Bennett informs me that his health is now re-established, 
and that he will probably return to Europe in a few 
months 

This interesting narrative serves to show us that the 
dangers and difiiculues of penetrating into the interior of 
New Guinea, though considerable, have been somewhat 
over-rated. Though Signor D’Albertis has been the first 
to publish an account of his adventures m this country, 
I believe that the naturalist Rosenberg, in the employ- 
ment of the Leyden Museum, had already made an 
expedition into nearly the same district.* Where these 
two pioneers have found their way, others will doubtless 

* Several uf the new birde deecnbed by Dr Schlegol, m hl< artido on 
Kosenberjfs collections (AW. Tigdschr iv p 53). were also obtained by 
D'Albertis, but the only locaJity assicned to them u “rmt^neur do U 
grande presq'ile ioptentriooale de la NouveUa-Guinde." 
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quickly follow, and we may thus hope to acquire, before 
long, a complete knowledge of one of the most won- 
derM floras and faunas of the world’s surface. 

P. L. S. 


T//£ MOTION OF PROJECTILES 
A Mathematical Treatise on the Motion of Pro/ecftlei, 
founded chiefly on the results of Expenments made 
with the author’s Chronograph. By Francis Bashforth, 
B.D., Professor of applied Mathematics to the advanced 
class of Royal Artillery Officers, Woolwich, and late 
Fellow of St. John’s College, Cambridge. (London 
Asher and Co , 1873 ) 

are told in the Preface to this work th.at “the 
* ' consideration of the motion of a projectile naturally 
divides Itself into three parts— first, its motion in the 
bore of the gun , second, its motion through the air , and 
third, its motion during its penetration into a solid sub- 
stance.” The author directs his attention chiefly to the 
second of these parts. Galileo w as the first person who 
determined with anything like accuracy the motion of .1 
solid body moving through space under the action of 
gravity. Treating the vertical and horuontal motions as 
perfectly independent (which of course is in accordance 
with Newton’s laws of motion), he showed that a particle 
moved in a parabola. In this theoretical investiga- 
tion gravity is supposed to be constant, and to act m 
parallel directions, while the effect of the resistance of 
the air is totally disreg.irded. The parabolic motion is 
approximately true for bodies whose velocities are small, 
but the greater the velocity of a projectile, the more does 
its path deviate from a parabola, and, in the present days 
of large guns and heavy charges, we can at once see the 
importance of solving with the greatest possible accuracy 
the problem of the motion of a projectile through the an, 
considering the air as a resisting medium materially 
affecting the motion of the shot Newton solved the 
problem of the motion of a body through a medium 
whose resistance vanes as the first power of the velocity, 
and John Bernoulli extended it to the case of resistance 
varying as any power of the velocity. 

Experiments, however, show that the resistance cannot 
be r^arded as varying as any single power of the velocity, 
though, within certain limits, the third power gives pretty 
accurate results 

Mr. Bashforth has applied himself to the task of 
throwing Bernoulli’s solution into a practical shape, so 
that by means of copious tables, of which his book con- 
tains more than 100 pages, such problems as the following 
may be solved “ The 1 6-pounder mutzlc-loading gun 
fires an ogival-headed shot 16 lb. in weight, and 3 54 
inches in diameter. If the angle of projection be 2", and 
the initial velocity 1,358 feet per second, find the trajec- 
tory and time of flight.” “ A Rodman shot weighing 
453 lb. fs fired with an initial velocity of 1400 feet per 
second, at a target 500 yards off, find the striking 
velocity ” * 

Experiments were made by Robins and Rumford last 
cratury to ascertain the pressure of fired gunpowder, 
and several persons have attacked the problem during 
present ciaitary. General Mayevski attempted to 


solve the problem by firing shot, into the back of which a 
rod was screwed, the rod running through an aperture 
in the breech of the gun, and carrying .a knife edge 
which cut two thin wires .it a given distance, the interval 
of time between the two breakages being measured as 
iccunatcly as possible. Captain Rodman made use of 
the following arrangement .—A gun was mounted in a 
gun pendulum, and a revolving cylinder was placed with 
Its axis parallel to that of the gun When the gun was 
fired, a tracing point on the gun drew a curve on the re- 
volving cylinder, the shape of which curve determined 
the whole motion of the gun’s recoil. Mr. Bashforth 
suggested that much greater exactness would be procured 
if the tracing -point were connected with the projectile. 
He managed to do this to some extent by firing a shot 
through a number of equi-distant vertical screens, made 
of very thin metal wires By an ingenious arrangement, 
the time of the shot breaking a wire in each screen was 
registered by means of an electric cuirent on a revolving 
cylinder, special care being taken that all the registra- 
tions should be made under the same circumstances, so 
as to ehminatc what we might call the personal error on 
the different registrations This gave the times of transit 
of the shot over the successive intervals between the 
screens . from them, the velocities at the different screens 
c.in be calculated with great exactness, and also the 
lesistance of the air on the shot Mr Bashforth has 
made great numljers of experiments with shots of different 
shapes and sizes, fired with different charges of powder, 
and from them has with great labour calculated the tables 
above referred to, which are sufficient for the solution of 
the problems we have given above as examples of wlut 
Mr. Bashforth has been able to accomplish. 

The work is one which is too mathematical to do full 
justice to in our columns, but we have no hesitation in 
recommending it to such artiUensts as are not unac* 
(juainted with mathematical analysis 


OUR HOOK SIIhLF 

Half-hours tvtl/i the Microscope. By E. Lankester, M.D. 

(H.ardwicke ) 

I HIS excellent and well-known little work would scarcely 
require to have special attention now drawn to it, if it 
were not that the present edition contains an additional 
chapter, which adds much to its value as a text-book for 
.imateurs Until now the subject of polarised light ha^ 
been omitted, and as the many beautiful and striking re , 
suits which can be obtamed by its employment .are among 
the most important and attractive jn the whole field of 
microscopy, any work on the subject m which it is omitted 
must be necessarily incomplete. The author, evidently 
feeling this, has added a “ Half-hour with Polarised 
Light,” which he has entrusted to the hand of Mr. F. 
Kitton, who, in the short space allowed him, has explained 
the theory of this rather intricate subject in a clear and 
popular manner, and has described some of the most 
striking of the phenomena exemplified by it, such as the 
.ippearance of the slides of lodo-sulphate of quinine, m- 
paragine and sulphate of copper in gelatin, together with 
the methods for arriving at them The .addition of this 
chapter has made this work as complete as it is useful to 
the commencing microscopist- 

Proceedwgs of the Belfait Natutal History and Phtloso^ 
phical Soi lety ( Belfast, 1873) 

W* welcome with pleasure the first number of the Belfast 
Society’s Proceedings, which mcludes a number of papers 
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read during the aeision 1871-2, some of which are alre^y 
loiown to our readers. We need only name the principal 
papers. There is, first, the Presidential Address of 1871, 
" On Motive Power,” delivered by Mr. J. J. Murphy, who 
has aho a short paper on “ The Bernina Lakes ; ” then 
comes Prof James Thomson’s admirable paper, “ Specu- 
lations on the Continuity of the Fluid State of Matter, 
and on Transitions between the Gaseous, the Liquid, and 
the Solid States ” This is followed by two short papers, 
one by Dr J. D. Everett on “ The Reduction of Observa- 
tions of Wet and Dry Bulb Thermometers,” and another 
on “ Recent Changes of Coast-level at Ballyholme Bay, 
Co. Down,” by Mr Robert Young, C E., who has also an 
excellent paper on “ The Duty of Preserving National 
Monuments.” Mr. John Anderson contributes a paper 
on " The Geological Formation of County Down,” the 
Rev. Dr. Macloskiea long paper on “ The Silicified Wood 
of Lough Neagh ,” and Siere are also one or two papers 
of antiquanan and social interest Appended is an in- 
teresting obituary notice by the secretary, Mr. Taylor, 
of the Tate Mr Robert Patterson, F R S., one of the 
founders of the Society, and who, amid the cares atten- 
dant on the carrying on of a large commercial establish- 
ment, managed to find time to prosecute to very good 
purpose the study of natural history, and even to write 
admirable zoological text-books, and take an active part 
m the promotion of science and of social progress The 
first number is edited by Mr Murphy and Dr H Burden, 
and we hope the Society will produce matenal enough to 
bring out an equally good number every year. 


LETTERS TO THE EDITOR 

[ Tht Editor dots not hold KmstlJ responstbU foroptntonttxprtsied 
ty hit corrospondmit. No notue tt taktn oj anonymevs 
tommunuaitont.] 

Dr Huizinga’s Experiments 

In a letter published in last week’s Naturf, in which Dr. 
Bastian comments on a short paper read by me at Bradford on 
certain experiments of Dr. Huuinga, he challenges me to deal 
with his “ mam proposition," which is " that Bacteria are capable 
of arismg m fluids independently of living reproductive or 
ge rmmal particles ” 

In so far as relates to the subject of my commumcation, I 
have done so by showing that m the case of Iluizmga’s liquid 
Bacteria can be prevent^ from ansing by heaUng the liqmd to 
a temperature somewhat above boiling. 

1 hope that Dr Bastian will allow me to decline to enter on 
the general question, and will believe that in domg so 1 am not 
insensible either to the difficulties of the subject, or to the value 
and importance of hia own experimental investigations. 

Oct 13 J Burdon Sanderson 

Experiments on the Development of Bacteria in 
Organic Infusions 

The correspondence in your journal on this subject (rdatiiig 


to myself, and I 


in months since — renders 


.. — iviiucn « necessary, in justice 

may add, injustice to the memory of my fnend, 
ise loss has prevented roe from continuing a 
senes of experiments on the nutntion of Bacteria, commence in 
the sprmg — to give some account in your columns of experi- 
ments carried out by ttl, which demonstrate that Dr BasUan’s 
assertions as to infusiont of turnip and tumip-cheese are devoid 
of foundation in fact. The paper in which our results are given 
In detail was sent m to the Royal Society at the end of last 
March and pnuted m May (Procmings, No, 145). Smee you 
are not able to afford space for the reproduction of that paper 
in full, I must beg to refer your readers, for details, to tut 
publication of the Royal Society. Here I may be allowed to 
sketch briefly the results and their bearing on Dr. Basdaa's 
statementis The following passage from that gentleman's 
"Beginnmgs of Life’' (voL i. p, 439) induced us to mate 


have now placed it b^ond all question oi 
living Bactena, Torula, and other low forms of life will n 
dieir appearance and multiply within hermetically-sealed flasks 
(containing oigantc infusions) which had been previously heated 
to 212° F., even for one or two hours. This result is now so 
easily and surely obtamable, as to make it come within the 
domain of natural law ’’ And m a note is added, “ in a veiy 
large number of trials I have never had a single failure when an 
infusion of turnip has been employed ; and from what I have 
more recently seen of the effects produced by the addition of a 
very minute fragment of cheese to such an infusion (see 
Appendix C, pp. xxxiv -xxxviii), I fully believe that in 999 cases 
out of 1,000, if not in every case, a positive result could be 
obtained ” 

The extract which follows 1$ from a paper by Dr Bastian in 
Naturf., vol.vii p 275, and is perhaps more remarkable than the 
preceding, because it is of later date and refers to a simple infu- 
sion of turnip 

“ Taking such a fluid, therefore, in the form of a strong filtered 
infusion of turnip, we may place it after ebullition in a super- 
heated flask, with the assurance that it contains no living oqran- 
isms Having ascertained also, by oiir previous expenmentz 
with the boiled jaline fluids, that there is no danger of infection 
by Bactetui from the atmosphere, we may leave the rather narrow 


month of the flask open, as we did in t 


iments But 


rhen tins is done, the previously dear turmp-infusion tnvanaUy 
becomes turbid m one or two days (the temperature being about 
70“ F ), owing to the presence of myriads of Bactdia. The 
Italics are my own 

Dr Pode and I give in out paper the details of 53 experi- 
ments, of which 1 1 were made with hay-infusion, the rest with 
turmp- or turnip-and-cheese infusion We had some trouble at 
first m ascertaining some of the conditions under which Dr 
Bastian experimented — since he does not state them m his book. 
In the first plate we ascertained through these columns the specific 
gravity of Dr liastian’s turnip-infusion. We made a number of 
experiments after obtainrog that information, which are recorded 
In our paper, and which invanibly gave opposite results to those 
obtained by Dr Bastian At the beginning of this year we 
ascertained through Dr Sanderson, in the columns of Natu RK, 
that Dr. Bastian made use of two ounce retorts ; and that par- 
ticles of cheese visible to the naked eye were present in his mfu- 
sions at the time of boiling Dr Sanderson also stated that Dr 
Bastian attached importance to the peeling of the turnips used. 
With this additional information we made further experiments, 
which tend to explain the failure of Dr Bastian to keep hu in- 
fusions free from Bactermn contamination 
There are four points which require attention in these experi- 
ments, and which were attended to in our series, but we most 
suppose were not attended to by Dr Basban 

In the first place the infusions were examined by the micro- 
scope at the time of sealing the tubes, as well as subsequently. 
What we sought to determine was whether a change had occurr^ 


the 


ly, we employed small tubes, five luches in lenetl 

of half-mch bore. It appeared to us not at all improbabte, 
the results of Mime experiments made by us with retorts such 
Dr. Bastian used, that a boilmg for five or ten minutes, befo 
closure, of an ounce of liquid m a vessel of that peculiar shape, 
might sometimes give a development of Bactena, owing 
protective efliect of “spluttering," and the large mass 10 ue 
guarded. 

Thirdly, m the majonty of cases — though we had no reason to 
doubt the efficiency (os proved by the results) of the boiling for 
five minutes in one of our small tubes, ceteru parthif — yet, to 
ensuie thorough exposure of every part of the tube and llqnia to 
the boihng temperature, we submerged many of our tubes in 
boiling water for a quarter or a half an hour after their closure. 
This method we finally adopted as the moat certain to ensure 
the destruction of Bactenan contamination , it is essentially the 
same as that subsequently adopted by Dr. Burdon-Sandeison in 
the expenments descnbecl m a letter in Nature, vol. vlii. p Ui, 
the difference being that, ‘ ‘ to make assurance doubly sure,” Dr. 
Sanderson raises the temperatnie of the water m which Us tstiee 
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•re submerced above 100 C. by inereaiing the pressure under 
which ebullition is effected, beyond the normal atmosphenc limit 

A fourth point to which we gave attention was the possible 
preservative effect of “ lumps ” on Bacteria or their germs No 
one would have supposed that Dr. Bastian neglected the precau- 
tiou of removing large particles of cheese from his experimental 
infusion. We always strained our cheese emulsion very care- 
fully, or else filtered it. Prof. Cohn found that an infusion made 
by boding a pea in water developed Bacteria when the pea was 
left in It ) hut if the pea were removed, and the infusion subse- 
quently reboiled, no Bacteria weredevcloped Wefound that lumps 
of cheese could really act as protective hiding-places for Bacte- 
rian contamination. In a retort — similar in every respect to 
Dr Bastian’s — ^this result was first obtained, though oAer re- 
torts similarly treated were barren Accordingly we prepared 
twelve tubes exactly alike, with the exception that m six the 
cheese was added as an emulsion, in the other six in the form of 
lumps The tubes were closed, and submerged m boding water 
for five minutes Of the “ emulsion "-tubes, one burst m the 
boding, the other five were barren , of the *‘ lumpy ’’-tubes, four 
developed Bacteria in quantity, two remained barren 

Inthe experiments recorded in Naturh.voI viii p. 141, byDr 
Sanderson, it is shown that even when “lumps ” are avoided, 
and the infusion heated by submergence in boding water, this 
may not prevent the development of Bacteria when a large bulk of 
material is employed But boding for such a length of time as one 
hour, or beating to loi’ C., always gave him a barren infusion 
Dr Sanderson does not believe that there is a definite relation 
between the precise temperature to which the infusion is exposed 
and the destruction of Baoterian eoiitaminalion, but that the 
longer healing, or the heating to a higher degree, will increase 
the chance that Bacteria or their germs are destroyed. Further, 
Dr. Sandersou’s results a^ree with those of Dr Poile and mysclt 
as to simple turnip infusion Wilh this infusion I understand 
that he has not found the s.imc length or amount of heating 
necessary as with the turnip infusion to which a fragment of 
cheese has been added 

And now, I wish very briefly to point out where Dr Bastiaii’s 
statements are affected by these results It is necessary that this 
should be cleaily and simply put, because I find that many persons 
are under the impression that the investigation of the grounds of 
Dr. Bastian’s statements has shown that there was some solid 
foundation for them This is, however, in my opinion, not the 
case It IS not “beyond all question of doubt or cavil that liv- 
ing Bacteria, Torulas, and other low forms of life will make their 
appearance and multiply within hermetically-sealed flasks (con- 
taining organic infusions) which had been previously heated to 
212“ h, even for one or two hours ’’ On the contrary, no organic 
nor inorganic infusion has been contrived by Dr Bastian nor by 
anyone else which will develop Bacteria, still less Torul.c, after 
exposure for one hour (or even less) to 212° F. This is the con- 
clusion given by the impartial examination of the subject, indi- 
cated in the experiments above quoted. 

Moreover, the statement in the second quotation from Dr 
Bastian is abundantly contradicted by the experience of Dr 
Sanderson, Dr Pode, and myself Such a turnip infusion, 
placed as directed by Dr Bastian, does not invariably become 
turbid in one or two days, owing to the presence of myriads of 
Bacteria We have often kept such infusions free from Bacteria 
for many days, and 1 preserved one m a retort with us beak m- 
chned downwards for more than six months, clear as crystal, but 
amply capable of sustaining the life of Bacteria, os was proved 
by Its accidental contamination a week ago. 

It IS my opinion tliat the only pesUive addition to knowledge 
which this inquiry abou' the development of Bacteria in infu- 
sions has led to is, that when you have cheese-emulsion, or similar 
material present m an infusion, you must be a little more careful 
about heating it than when you h.ive not, if you wish to destroy by 
the agency of heat the life of Bactena or their germs contained m 
the infusion. How it is that cheese-emulsion helps the Bactenan 
contamination to escape destruction we do not know. Possibly 
in the same way as the larger lumps do But that matter 
remains for mqmry when more is ascertained as to the natural 
history of the Bacteria. I think we may now feel fully satis- 
fied that “archebiosia” or “ abiogenesis ’’ is not m any way 
rendered more probable than it was before ty Dr Bastian’s 
experiments wth organic infusions Prof. Smith and Mr Archer, 
of Onblm-^eminent authorities m the study of the lower algse— 
have crituased m detail and suggested explanations of some of 
^e statemenU in the third part of “The Beginnings of USt,” 


VIZ., itatements relating to the transformation of various species 
of organisms mto others. They show (the reader may consult 
Prof Smith’s paper in the October number of the Quarterly 
youmal of Mteroseopteal Science, 1873) that tlie asserted “facts” 
of transmutations are not facts It is abundantly demonstrated 
that the fundamental observations recorded by Dr Bastian are 
erroneous, and that he has been mistaken 
Exeter College, Oxford, Sept. 26 h. Rav Lankkster 


Variations of Organs 

My father finds that m hts letter, published in your number 
for September 25, he did not give with suflicient clearness his 
hypothetical explanation of how useless organs might dimmish, 
and ultimately disappear I therefore now send you, with his 
approval, the following further explanation of hts meaning 

If one were to draw a vertical line on a wall, and were to 
measure the heights of several thousand men of the same race 
against this line, recording the height of each by driving m a pin, 
ihc pins would be densely clustered about a certain height, and 
the density of their dislribution would dimmish above and below. 
Quetelet experimentally verified that the density of the pins at 
any distance above the centre of the cluster was equal to that at 
a like distance below ; he also found that the law of diminution 
of density on receding from the cluster was given by a certam 
mathematical expression, to which, however, 1 need here make 
no further reference A similar law obtains, with reference to 
the circumference of the chest , and one may assume, with some 
confidence, that under normal conditions, the variation of any 
organ in the same species may be symmetrically grouped about 
a centre of greatest density, as above explained 

In what follows I shall, for the sake of brevity, speak of the 
horns of cattle, but it will be understood that my father con- 
siders a like argument as applicable to the variations of any 
organs of any species in size, weight, colour, capacity lot 
performing .1 (unction, &c. 

Supposing then that n race of cattle becomes exposed to un- 
favourable conditions, my father’s hypothesis is that, whilst the 
larger proportion of the cattle have their horns developed in the 
same degree as though they had enjoyed favourable conditions, 
the remainder have their horns somewhat stunted Now, if we 
had made a record ul the length of horn m the same species under 
lavourable conditions, we should, as m the case of the heights of 
men, have .1 central cluster, with a symmetrical distribution, of 
the pms above and below the cluster According to the hypo- 
thesis, the effect of the poor conditions may be represented by 
the removal of arerfain propoiiion of the pms, taken at hazard, 
to places lower down, whilst the rest remain in itatii juo By 
this process the central cluster will be slightly displaced down- 
wards, since Its upper edge will be made slightly less dense, 
whilst its lower edge will become denser , and further, the 
density of distribution will dimmish more rapidly above than 
below the new central cluster 

Now, if horns are useful organs, the cattle with shorter horns 
will be partially weeded out by natural selection, and will leave 
fewer offspring , and after many generations of the new con- 
ditions, the symmetry of distnbution of the pins will be restored 
by the weeding out of some of those below the cluster, the cen- 
tral cluster Itself remaining Undisturbed 

If, on the other hand, horns are useless organs, the cattle with 
stunted horns have as good a chance of leaving ofRpnng (who will 
inhent their peculiarity) as tlicir long-honicd brothers. Thus, 
after many generations under the poor conditions, with continual 
intercrossing of all the members, the sjrmmetry of distribution 
will be again restored, but it will have come about through the 
general removal of all the pins downwards, and this will of 
course have shifted the central clustei. 

If, then, the poor conditions produce a continuous tendency to 
■ ‘ there will be two ope- 

ver destroying the sym- 
restonng it through the 

supported by facts (and 
sst of experiment next 
organs to dimmish and 
from disuse and th« 

dsoRGB H. Darwin 


a stunting of the nature above — - 

rations going on side by side — the one e 
metrjr of distribution, and the other ever 
shifting of the cluster downwards. 

Thus, supposing the hypothesis to be 
my father intends to put this to the t 
summer), there is a tendency for Useless 
rmally disappear, besides those arising 
economy of nutrition. 

Oow^ Beckmiham, Oct. 4 ri 
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Oxford Physical Science Fellowships 

I WRITE this letter that m future caiididates for Oxford 
Fellowships in Physical Science may be aware that outsiders are 
ineligible. 

In June last the Warden of Merton College informed me that 
the election to a Pliysics Fellowship would tiot be limited to 
graduates of Oxford, and would altogether depend on the result 
of the examination held at Merton on Oct 7 Candidates had 
no other information than was afforded by the notice m your 
columns 

Although 1 found that great difficulties w<ie thrown in the 
way of outsiders in their not being allowed an opportunity of 
examming the physical apparatus much was to be usetl In the 
examination, and with which Oxford men arc well iccjuamted, 1 
read for the examination, not having the slightest doubt about 
my eligibility after receiving the Warden’s letter 

It is now nearly four months since I received the letter, and 
although the authorities must have been very well aware of the 
grave error which had been fallen into, I was nol informed that 
a blunder had been committed until the morning of the ex- 
amination It IS now found by the Walden, on consultmg the 
registrar of the university, that only Oxford giadaates can com- 
pete for these Fellowships 

Oxford, Oct 8 John Perry 


Simple Method of Studying Wave Motion 

II IS difficult for a student to obtain a clear idea of the move- 
ment of the particles of a liquid or gas propagating a wave To 
assist him models have been devised, but as a rule they are ex- 
pensive and complicated. The followmg plan, based on the 
principle of the stroboscope, I have found extremely convenient 
Take a piece of cardboard about 3 ft long and 18 m broad 
Put this into the tin drum of a “ /oetrope,” pressuig the card 
well against the interior of the drum, so that it stands up form- 
ing a cardboard cylinder. With a lead pencil mark where the 
inside fold of card comes, and you have the right size of the 
cardboard to form ihc cylinder Divide now the length of the 
cardboard mto 12 equal stupa. On each strip paint dots repre- 
senting the wave you want to study, taking care that each wave 
is represented -Pj behind its predecessor laistly, cut out 12 
silts, about 8 in by i in , between each representation of the 
wave j restore the card to the drum of the /oetrope, and then 
turning the cylinder and observing through the slits the wave is 
seen, as the cylinder revolves, to advance with its characteristic 
motion, while by stopping out all but one of the particles repre- 
sented the exact character of its oscillation, whether circular, 
elliptical, or linear, is clearly seen. 

Midland Institute, Pirmmgbam C J Woodward 


The Glacial Period 

Just one line m reply to Frank E Nipher I have read 
'Tindall’s Lectuies on Heat, and that some time before I addressed 
you on the subject of the Glacial Periotl Plainly, it is against 
common sense to suppose that an increased outpour of solar 
energy would dimmish the mean temperature of the air at the 
earth’s surface to such an extent that glaciers at or near sea level 
should be found m Egypt, or even, I believe, in Central Hin- 
dustan, as was the case in the Glacial Period. All I can say is, 
that if the sun then were a hotter sun than the sun of our own 
age, he must have blundered at his work 

And |now may I crave space for just another line on 
another subject? Could not our learned societies be induced 
to publish their niatheraatical contnbutions separately ’ I was 
compelled to take the whole of the first part of the Royal 
Society’s Transactions of 1867, for the s.akeof tlerk-Maxwcll’s 
paper on Molecules. For this 1 paid a guinea— willingly, in- 
deed ; but had the paper been published alone, 1 should probably 
have had it for a much lower figure Then there ate Professor 
Stokes’ and Sir W Thomson’s magnificent papers scattered up 
and down among the Transactions of the Royal and Cambndge 
Philosophical Societies ; if these were gathered together and 
published apart, it would be a precious boon to persons like 
myself who are interested in physical mathematics And pupils 
of the Ecole Invariantive would, no doubt, be as much gmtined 
by an easier access to the numerous contributions of ftofessor 


Cayley to the Theory of Determinants. Is it impossible, or even 
inconvenient, to afford such facihties to students and amateurs ? 
Hampstead, N W., Oct 3 J. H. Rohrs 


THE OWENS COLLEGE, MANCHESTER 

I T IS now upwards of twenty-two years since this col- 
lege was opened— for the foundation of which in 
Manchester, John Owens, a merchant of that city, left 
100,000/ — in a house that belonged to Mr. Cobden, in 
Quay Street, which was purchased and presented to the 
tnistecs by Mr John Faulkner, the first chainnan. The 
number of students during the first session was 64, which 
went on increasing year by year, until last session the 
day students numbered 327, and the evening students 
513 A few years ago it was felt that the original house 
had become much too small, and that a new building 
ought to be erected adequate to the increased needs of 
the College. Accordingly, in 1866, a circular was pre- 
pared, setting forth the disadvantages of the then institu- 
tion, and propounding an extension scheme which should 
include the additions to the College of a school of Engi- 
neering, a Medical School, and the Natural History Mu- 
seum, which the Council of the Natural History Society 
recommended should be deposited in Owens College, “if 
It should appear that the scheme for enlargement was 
likely to be successfully carried out within a reasonable 
pen^ ” The trustees therefore appealed for funds which 
would enable them to lay the foundations of an institution 
which would virtually be the University of South Lan- 
cashire, and of the neighbouring parts of Cheshire and 
Yorkshire 

In 1867 an Extension Committee was formed for raising 
a fund, which “ it was desirable should not be less than 
100,000/., and, if possible, 150,000/,” to carry into effect 
the proposed system of extension. 24,000/. was almost 
immediately subscribed. The engineers of Manchester 
and neighbourhood subscribed 10,000/ to found and en- 
dow a chair of Engineering Science, and for the provision 
of an apparatus and a library. An application to the 
Government for a grant, though never aosolutely refused, 
was first temporarily shelved on the familiar plea that the 
subject w.as “ under consideration,” and on a change of 
Government it w.as ultimately forgotten. The success of 
the College is therefore a monument of voluntary effort. 
After the present site h.ad been purchased, the sum of 
1 2,000/. was subscribed towards the new Medical School 
I’rincipal Greenwood and Prof. Roscoc subsequently 
visited Germany, and obtained valuable information as to 
the schools of science m that country ; and to the plans 
which the Professor of Chemistry especially brought home, 
the new College owes the perfect arrangements in its 
scientific lecture-rooms, and the handsomely fitted-up 
laboratories for chemical and physiological science ; labo- 
ratories, we believe, which are not equalled by any in the 
kingdom, if, indeed, in Europe. 

The foundation-stone of the buildings just completed 
was laid by the Duke of Devonshire in September 1870, 
and the same nobleman occupied the chair at the 
opening of the new building on the 7th Instant. 

As is well known, the “ religious difficulty ” has been 
entirely obviated, in the case of Owens College, by the 
will of the founder, which requires “ that the students, 
professois, teachers, and other officers and persons con- 
nected with the said institution, shall not be required to 
make any declaration as to, or submit to any test whatso- 
ever of, their religious opinions,” and that “nothing shall 
be introduced into the matter or mode of education or 
instruction, in reference to any religious or theological 
subject, which shall be reasonably offensive to the con- 
science of any student, or of his relations, guardians, or 
friends under whose immediate care he shaU be." It if 
no doubt partly owing to this that the Mancketter 
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College can boast a body of teachers not surpassed in any 
reroect by any university in the kingdom 

The college is nch in scholarships, fellowships, and 
prizes founded by Manchester men, and by means of 
these, and its admirable system of day and evening 
classes, affords facilities to all classes of obtaining a 
literary and scientific education, both general and pro- 
fessional, of the highest and most advanced kind. In 
most respects, indeed, it may be regarded as a model 
institution for the higher education. 

Of the many excellent addresses given on the occasion, 
we have only space for a few extracts from those of 
Principal Greenwood and Sir Benjamin Brodie We 
shall take another opportunity of referring to the address 
of Prof. Roscoe at the opening of the Chemical School, 

Pnncipal Greenwood said — “ I am addressing the 
assembled students of the new year ; and it is because 
I feel that you are even more concerned in the 
inquiry than are my colleagues and myself that 1 
ask you to consider some of the relations which subsist 
between culture and practical life, not as matters 
of speculative interest, but as bearing closely on the aims 
and the temper with which you should take up the studies 
of this place This inquiry might take cither of two 
directions, according as we consider the debt due from 
society to the student, or the debt due from the student to 
society. It IS not possible altogether to separate these 
inquiries ; but it is of the latter that I propose to speak 
more especially this morning, not only because in address- 
ing students, as 111 addiessing other men. it is more 
wholesome to speak of their obligations than of their 
claims^ but also because in this place and on this d.iy, 
there is little need to urge the duties of society to the 
student 

“ For us the normal principles of education, in 

their whole range and mutual bearings, are of infinitely 
greater weight than the special questions which fix .itten- 
tion at the moment , but our thoughts are in danger of 
being drawn away fiom these deeper truths, and oui 
springs of action of being in that degree weakened or 
perverted. An illustration of this position may be seen 
in the history of the vigorous and successful efforts which, 
within a few years, have been made in favour of the claims 
of the natural sciences to a leading place in the curriculum 
of study. Men of genius and of public spirit have insisted 
on them with unanswerable arguments , and I shall not 
be suspected by those who happen to be cognizant of the 
part which Owens College has taken in this matter with 
any inclination to call these claims in question. I wish, 
however, to point out that arguments are urged in their 
support of very unequal force , and that while the able 
leaders of the crusade dwell most on the stronger among 
them, their followers are wont to recur too frequently to 
the weaker, and by raising them into undue prominence 
to run the risk of inducing — not the general public only, 
but what is m reality a more serious thing, of mduemg 
you and us to hold pernicious views as to what education 
IS and what are the appropriate motives for it. Of these 
arguments the weightiest ly, I will venture to affirm, the most 
seldom heard. I mean the assertion that the natural and ex- 
perimental sciences have a characteristic discipline forihe 
mind. This position may m this place be taken forgranted , 
and It constitutes of itself an argument at once unanswerable 
and sufficient But when we hear the further argument 
that physical sciences should hold a pronunent place in 
education because them promotion contributes to the ina 
tenal advancement of the country, or because to possess 
a knowledge of them will give the learner a greater com- 
mand of money and what money brings, we arc then 
offered motives of a very different order. As coltatenil 
motives they have great value, 1 admit) for exaggeration 
OT one side must not be met by exaggeration on the other, 
but a value subordinate to that of the former consi- 
deration. It IS, of course, true that all good educabon, 


through whatever medium, tends to produce good and 
well4^arntshed citizens, and therefore promotes the gene- 
ral, mcluding the matenal, well-being of a country j mid 
all good sound education tends to make men manly and 
selMeliant, and so trams their faculties as to enable them, 
among other things, to win with ease their share of mate- 
rial good. It IS true too, that in choosing the subjects of 
study regard should be paid, in due degree, to the des- 
tination of the future life. But when the secondary and 
by nature inferior aim takes the first rank, the fatal con- 
sequence follows that the higher good is not even sought 
in the second place The greater may include the less, 
but not the less the greater 

“Another inst.incc of harm to the business of edu- 
cation from the passing controversies of the hour 
lies in the sudden development of the system of 
competitive examinations. To discuss the merits of 
this system in itself is altogether beside my object. I wish 
to refer only to its oblique influence on teachers and 
pupils, or r.ather (for each of these schemes would admit 
I of long discussion) of its influence on the temper of the 
student. Can anything be more deplorable— if it were 
not deplorable it would be grotesque —than the change 
I which this system threatens to bring about in the mutual 
relations of study and examination ? By the old theory 
the business of education was — first, the discipline of the 
intellect by means of the arts and sciences as instruments , 
and, secondly, the storing of the mind with methodical 
knowledge gained in the process. Examinations were 
but the handmaid of the teaching, designed to test and 
measure the results of study, and so to correct its methods ; 
.ind if honours and more substanti.il rewards were con- 
ferred on those who took the foicmost places, this was 
partly to stimulate the flagging, and enable the more pro- 
mising wots to prolong their season of study, and partly 
that public or academical offices might be tilled by the 
fittest occupants . . Now, however, men are almost 
tempted to think that the public service exists for the 
sake of the sharp-witted or the industrious, and not they 
for It. ‘ La carriCtre ouvettc aux talens,’ once the stirring 
motto of an indignant people, has become a circumlocu- 
tory and more decorous version of the frank maxim of 
ancient Tistol — 

‘ The world’s mine oyster, 

Which I with sword will open ’ 

“ . . . Wc are now prepared to answer the question which 
I wish to propose What wei e the conditions under which, 
for many centuncs the theory of the higher education was 
this — that to all who sought it a common culture was 
provided in the hrsl instancL, and that from this, as from 
a trunk, three or four types of special or professional 
training branched off And again, to what influences is it 
due that in the present day many are found to advocate 
the abandonment of this principle m favour of a method 
by which, the common groundwork being reduced to the 
narrowest limits, the special training is m.ade to begin 
with the first years of college life or even at a still earlier 
date ? One answer to this question (but not the only 
answer) I have already indicated, viz , that according to 
the older theory ‘ a complete and generous education,’ in 
the words of Milton, was ‘that which fits a man to per- 
form justly, skdfully, and magnanimously all the offices, 
both private and public, of peace and war , ’ whilst the 
other theory holds that the aims and interests of the 
individual are to be chiefly kept m view Now it is no 
doubt true that, as is sometimes urged, these rival theories 
may be so handled as in ajjpcarance to lead to the same 
result ; but in appearance only. It is true that the highest 
development of any community not only allows, but re- 
quires, that the best possible should be made ot each of 
Its members ; and it is not less true, if less obvious, that 
an enlightened selfishness might discover that in the long 
run It can serve itself best by serving others. But ‘ en- 
lightened selfishness ' has been a great many centuries 
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in learning, in this region as m others, bow ' to save by 
losing itsdf.’ If then, as of course no one wtll seriously 
question, the older theory be sound, it will not be safe to 
leave the course of study wholly to the caprice of indi- 
viduals. The experience or instinct of academic bodies 
has aimed at giving effect to this principle by requiring 
that students aspiring to academic honours, and to those 
diplomas which are the passports to the so-called learned 
professions, should pursue a course of studies uiufortn, or 
nearly uniform, up to a certain defined point. In our day, 
when university training is no longer sought only by those 
who seek to enter the great professions, and when, too, 
the narrow list of these liberal professions is from time to 
time receiving one and another sister, it is a principal 
academic problem to show that the old principles ought 
still to be insisted on in their essence, and yet that modi- 
fications must be made in detail, m order that they may 
be applied with safety It is when wc have to meet the 
reluctance — the natural reluctance — of students of this 
new order to submit to the yoke of academic traditions 
that we are brought face to face with the rival ckims of 
society and the individual I say the rival claims; but, 
in fact, they are not rivals, but complementary each of 
the other. I mean not only that each has its rights, 
which must not be ignored, but that each is necessary to 
the perfect development of the other , that unless due 
play IS given to the special gifts and aspirations of its 
members, society cannot reach its highest form , and that, 
unless individual men remember that they exist for the 
sake of society at least as much as for themselves, they too 
will fall short of their proper standard, and will leave 
some of their noblest faculties wholly unused. . . 

> . The subject matter of the studies selected is, m fact, of 

less importance than the discipline imparted This only is 
essential— that there should be such a selection made as 
Will (i) draw out and strengthen the several powers of the 
mind, and (s) afford a basis so broad that on it may after- 
wards be erected the structure of professional study when 
the career is chosen. These conditions are met if the 
common groundwork includes (i) letters, to cultivate the 
taste and judgment, to give a good style in speech or 
writing, ana to place the student on the threshold of the 
best literature of home or foreign growth , (t) mathe- 
matics, to discipline the reasoning faculty, to give the 
habit of concentrated thought, and to place in the student’s 
hand a weapon indispensable for the thorough mastery of 
the physical blanches ; and (3) some branch of physical 
study, to develop the powers of observation and inductive 
reasoning, and to impart the method of this study, so 
that, should the student afterwards take up a profession 
based on some physical science, as medicine, engineering, 
or manufaclming art, he maybe .ible with facility and 
pleasure to provide himself with the technical knowledge 
proMr to his calling It might be added, too, in defence 
of the claims of this thud prime element of culture, that 
It is singularly fitted to counteract the faults alleged, not 
without reason, to be inherent in the other two But I 
must not proceed further on this field. I have placed the 
justification of the adoption of a common groundwork of 
culture for all students on two direct and, as I believe, 
sufficient pleas. But, over and above these direct uses, 
there are at least two others, which I can only indicate ; 
— (i) Grace and vigour are lent to social intercourse when 
men feel that they can trust to the possession by all of a 
certain general culture— that a common atmosphere, so to 
say, is snared by all, and that subtle criticisms, delicate 
shades of thought, apt illustrations, will not fall fiat on 
the ears of one half of those who listen. Those who are 
familiar with the social history of the first half of th« 
century will agree with me that this element of social life 
was far more generally ^resenvyith cultivated men than 
it is now. (2) And, again, from the want of this common 
elemental^ culture, men are without that sympathy with 
the pursuits of others which tends so powerfully to soften 


the bitterness of controversy, and even to make fruitfdl 
discussion possible.” 

Sir Benjamin Brodie’s speech is specially remarkable 
as giving the impression which a long connection with 
one of the older Universities has made upon a distin- 
guished man, whose sympathies would naturally be with 
them. We have only space for the following extract 

“ The foundation of such universities as Oxford 
and Cambridge is lost in almost prehistonc time ; 
and if I say that this is the foundation of an umver- 
sity, I say so from what appears to me to be a very good 
reason, for I believe that Owens College boasts all the 
essential constituents of an university ; and I have no 
doubt that before long it will go forth into the world 
equipped as an university in every respect. 1 know that 
some persons take a very different view of universities 
from that which I do. Some consider that the university 
IS merely a sort of better grammar-school, which differs 
from the oidinary grammar-school by having more and 
oldei students, and a somewhat wider range of study. I 
don’t believe th.it any enlargement of the curriculum of a 
grammar-school will ever elevate it into an university. Some 
persons consider that an univei sity is a body which grants 
degrees I confess that the granting of degrees is an 
important and responsible function ; yet of all the func- 
tions of an university it appears to me the very least. To 
claim that function as the distinguishing characteristic of 
an university is equivalent to saying that the man who 
puts a stamp on a sovereign is the maker of the com. An 
university should not only be a teaching body, but from 
every point of view it should represent, further, and pro- 
mote the interest of knowledge, not only by teaching, but 
by preserving knowledge through the foundation of libra- 
ries, museums, and collections, and by the labours of its 
professors in furthering and increasing knowledge. I 
fully believe that that was the idea which was present to 
those who were concerned m the foundation of Owens 
College — namely, that it is to be not merely a grammar- 
school, but a great organ for furthering knowledge , . . 

“ Wchave heard many allusions to-day to the financial 
condition of Owens College, and 1 do not doubt that 
there are many here who, in considenng this question, 
look perhaps, I will not say, with some degree of envy, 
but with a peculiar interest, upon the statistics relating to 
the pecuniary affairs of Oxford and Cambridge. These 
wcat universities differ from Owens College as p/us 
differs from mi/rus These institutions— Oxford and 
Cambiidge— arc in that happy position that their Chan- 
cellors of the Exchequer have no taxes to raise, and have 
only to consider the appropnate mode of distnbuting 
their budgets But yet, really, any envy which might be 
laised from this consideration might be entirely lemoved 
by a more close intimacy and acquaintance with the sub- 
ject, for though undoubtedly money is a good thing, and 
money well used is better than money itself, yet in many 
cases these endowments of universities have been so con- 
nected and linked with inappropriate objects, that they 
have really done more harm than good. The question ot 
University Reform has been debated for about 30 years 
without the end being gained as to how to distnbute 
these revenues properly. 1 hese revenues are also inap- 
propriate and sometimes mischievous, doing great evil to 
the old universities in consequence of then: application to 
objects which, though appropriate 300 or 400 years ago, 
are now useless, or worse. Unhappily these objects do 
not coincide with those which deserve attention at the 
present day, and the consequence is that a great amount 
of time and a large amount of energy and talent have 
been wasted in removing evils which have grown up in 
connection with these endowments. I hope that this 
kind of work will never be necessary in connection with 
the University of Owens, and I think you may congratu- 
late yourselves that you have to begin de novo, and that 
you nave only to adapt your arrangements to the purposes 
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you desire to be served. That is a much simpler thing to 
do than to adapt antique arrangements to purposes which 
they were not intended to serve Another point m which 
there are some difficulties that the old universities have 
had to contend with comes before us in regard to those 
unfortunate arrangements which for so long a period con- 
nected them with a very unpopular party in the State 
It is only recently that, by a prolonged senes of efforts on 
the part of individuals, we gained the abohtion of what 
were commonly termed university tests. I do not think 
1 shall offend anybody by referring to that sub_iect, because 
these tests may now be regarded with a cunous, though 
somewhat painful, interest, like the thumbscrews and 
other instruments of torture of which we read in history ; 
but m reality they constituted a very atrocious eviU We ' 
must all regret that they ever existed, not only on account 
of the labour and difficulty which they involved to those 
who took an active part in sweeping them out of the way, 
but also on account of the far worse amount of evil, in 
the shape of immorality and dishonesty, which they 
created. However, you at Owens College are happily 
free from all these evils. I earnestly hope, and fully 
believe indeed, that Owens College will ever preserve 
that union between freedom and science — freedom not 
only to think, but freedom of research and freedom of 
speech — which is absolutely necessary for the jirogress of 
science I hope that nobody will ever meddle with your 
professors, and try to put an extinguisher upon their re- 
searches.” 


ON THE APPENDIX VERMIFORMIS AND 
THE EVOLUTION HYPOTHE.S1S 

T owards the dose of the last meeting of the British 
Association at Bradford, a paper was read before 
the Biological Section, which calls for special comment, 
because of the unfavourable impression which it .tnd | 
much of the subsequent discussion must have left on 
non-scientific as well as scientific hearers, as well as on 
account of its scientific inaccuracy. 

The paper referred to was by Prof. Struthers, who en- 
deavouieo to show that the appendix vermiformis of the 
human intestine may be considered as a good example of 
a useless and detrimental addition to the vital economy, 
and, such being the case, it must be apparent to all that 
evidence of design is not exhibited in the construction of 
the living body, and consequently the doctrine of special 
creation must be supplanted by that of evolution. 

The general weakness of this argument must be appa- 
rent to many at first sight, but there are some points with 
reference to it which call for special remark. In the first 
place It may be shown, if it is assumed as true that the 
appendix vermiformis of the human ciecum is, as stated, 
useless apd positively injurious, that the fact militates 
quite as much against the doctrine of the evolutionist, 
as It doM against those of the teleological school. For if 
it IS positively disadvantageous, on the Darwinian hypo- 
thesis, for the individuals of a species to possess an ap- 
pendix vermiformis, it is a necessary deduction, that m a 
very short penod either the species should die out, or be 
replaced by another m which the detrimental o^an is 
absent. The human race and the anthropoid apes, how- 
ever, seem quite able to hold their own, without the loss 
of their supplementary cKcum, consequently either the 
appendix vermiformis causes insignificant danger, or the 
evolution hypothesis is incorrect. 

It is not difficult to demonstrate that it is the former of 
these two alternatives which fails, that the danger caused 
by the existence of the appendix vermifotmis is much 
exaggerated, and that its uselessness is only an expression 
of ignorance on the part of those who make statements to 
that effect. ' 

Some people have died from perforation of the appendix 


vermiformis, or the peritonitis whiuh it induces ; the 
number of recorded cases are cornpar.uivLly few, ,ind those 
which follow disease of the rudiment of the vitcllmc duct 
m the small intestine are much raicr, though Prof. 
Struthers seems to have seen several This shows 
no doubt that there are disadvant.ages attending the pos- 
session of a complicated caecum, or an unobliterated 
vitelline duct ; but it shbws too much for the argument 
on which we are considering its bearing, for there are 
many other organs, avowedly indispensable to the eco- 
nomy, which have caused death by their simple mechani- 
cal presence. A case was lately recorded before the 
Zoological Society, in which a kangaroo met its death 
from strangulation of a loop of the small intestine by the 
coihng round it of the uncomplicated, but long c.ecum , 
are we from this to infer that the c.ecum is so dangerous 
.111 addition to the organism, that it would be better if it 
did not exist ? Such can hardly be correct Again, m 
man, if the testes do not descend into the scrotum, impo- 
tcncy is the result, can we theieforc infer that the 
abdominal rings would be bettei away, because some die 
of strangulated inguinal hernia ^ It would be as logical 
to wish to dispense with the head, because some have 
been killed by wounds on the scalp 

Again, it c,an scarcely be said m the present state of our 
physiological knowledge, that the appendix veimiformis 
is useless, .and a remnant of a fietal structure. Leaving 
sexual structures out of the question, as subject to diffe- 
ri,nt laws, it is quite contrary to evolutionary doctrine 
that useless rudiments of embryonic organs should be re- 
tained in aftei life; for the individuals encumbeied with 
the unnecessary remains of a former different fiirtme 
could scarcely be expected to succeed in the struggle for 
existence against less trammelled and consequently more 
advantageously circumstanced members of its own or any 
other class. If also the appendix vermiformis were a 
rudiment of a fietal organ, it is not easy to see how it is 
that It IS retained m man and the aniliropoid apes, whilst 
[ It IS not found in the lower monkeys, the (Jngulata, and 
other animals which possess a c.t'ctim (the wombat ex- 
cepted), and are therefore similarly situated in early life 
On the other hand, the voice of the evolution hypothesis 
clearly states that, with the exception above mentioned, 
the appendix vermiformis must bring positive advantage 
t.i Its possessors , for it is only developed m the most 
( haborated and the highest of those creatures which are 
the result of its unceasing and most beautiful routine, 
.and there is no reason why its action should cease at this 
(loint where it is most called for, and where the struggle 
is most acute. 

There is another aspect in which we think the whole 
subject should be regarded. Prof Struthers’ remarks all 
have an anti-teleological tendency , m other words, they 
arc little more than hits at a theory which has had its 
day, and which, if left alone, will die a quiet and natural 
death. Why make this death a painful one, and attempt 
to develop an unplesant party feeling between those who, 
from the capacities of their brams and their previous edu- 
cation, have been led to adopt the one or the other? 
! Such discussions, as acknowledged by most who are com- 
petent to form a correct opinion, do very little, or nothing, 
towards the advancement of science, and tend to lower 
It x-ery much m the estunation of the non-scientific world. 
The true theory will ultimately predominate, without 
doubt, but It will do so from its own intrinsic value, and not 
from attacks on the deepest feelings of its opponents, 
especially when they are based on a false interpretation 
of Its dwuctions. To quote the words of one of the 
greatest of our physiologists, it can only bring ignominy 
on the body of scicnlific workers if they are supposed to 
countenance an argument such as that of Prof. Struthers, 
which aSGUmes that because one or two individuals have 
died ftom the impactation of cherry-stones in the .appendix 
vermiformis, therefore there is no God ! 
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THE COMMON FROG* 

11 . 

■pEFORE passing on to an enumeration of the subordinate 
groups of the sub-kmgdom Verlebrata, we may first revert 
to our subject, the Krog, and make further acquaintance with it. 

The common frog o? this country belongs to the genus Rana, 
and It is the species Temporana, therefore its scientific name is 
Rana temporana. It is common in Ireland, as well as in Eng. 
land and Scotland, and is Indeed the most widely distributed 
species of &e frog-order, bemg found throughout the temperate 
regions of both the Old and New Worlds It is found over 
nearly the whole of Europe , in Africa north of the Sahara, and 
in Eg^t , in Northern Asia, including Japan and Chusan, and 
it IS also spread over North America. It is not found in the 
umrthern half of Scandinavia, nor in Iceland. 


and extending over the tmpanum down towards the shoulder. 
The fi-og breathes partly by swallowing air (aided by a 
mechanism to be described hereafter), partfyby the direct respi- 
ratory action of the skin. It feeds exclusively upon living 
ammah, such as insects and slugs, which it catchy suddenly 
throwing forwards beyond the mouth, the free binder half of the 
I tongue (Turmshed with an adhesive secretion), and then retract- 
ing it with Its prey in a most rapid manner. 

In winter the frog passes into that torpid state known tshtbtr- 
nation, as is the case with our bats, h^ehogs, and some other 
beasts. Its season of torpidity is generaUy passed by it buried 
in mud and at the bottom of water, and great numbers of indi- 
viduals may be dug up m winter all clustered together. 

In spring the frogs again congregate for the purpose of 
^.oviposition m the month of March, at which period their well- 
known croaking makes itself heard, and though in itself unme- 


Except in winter, the common frog is generally in England 
so familiar an object, that any description of it might seem super- 
fluous. The purpose in view, however, renders it needful at 
least to recall certain external structural characters both of the 
adult and the immature condition. 

The head and body of the frog together forms an elongated 
oval mass, somewhat pointed at eaw end, of which mass the head 
constitutes rather more than one-third. This mass u more or 
lets flattened botli above and below, except at the commence- 
ment of the hinder third of the back, where there is a more or 
less marked prominence, which indicates the junction of the 
haunch bones with the spine. In front of this the only marked 
projections are those of the eyeb.alls 

The short arms project outward on each side just behind the 
head, and each ends in a small hand with four fingers, the 
scco^ of which IS the shortest, and the third the longest 
When the arm is turned backwards this third finger barely at- 
tains (if It can do so at all) the hinder end of the body. 

, The hmd limbs proceed from quite the hinder end of the 
body, there being no vestige of a tail The thigh is very mus- 
cular, and the leg has a good “ calf.” The foot is exccMingly 
long, and what is very remarkable, is so jointed that the toes 
can be shartdy bent upwards on its thick and undivided part 
The latter thus seems to form a tliird segment of the hmd limb 
following the tliigh and the leg, tlie limb having four segments 
instead of three as m ourselves, and m almost all beasts, birds, 
and reptiles. 

The foot ends m five toes connected by a web. Of these the 
fourth IS the longest, the first the shortest. On the inner mat- 
gm of the sole of (he foot, at the root of the first toe, is a small, 
hard prominence, called a “tarsal tubercle ” When the hind 
Umb Is turned forward, the knee reaches nearly to the armpit , 
the ankle-jomt is about on a line with the end of the snout, and 
both parts of the foot beyond it These two parts of the foot 
together arc much longer than the whole fore hmb, and exceed 
two-thirds of the length of the whole mass of tlie he<d and 
body 

When the animal is viewed in profile, the point of the muzzle 
IS seen to be very little in advance of the opening of the mouth. 
The latter is straight. It is also very wide, extending back even 
beyond the hmder margin of the eye Just above the hinder 
angle of the gape, and behind the eye, is a rounded surface of 
smooth, tightly stretched skin. This is called the “tympanum," 
and directly covers m the drum of the ear 

When the mouth is opened, if the finger be drawn along the 
inner margin of the upper jaw, a senes of minute teeth may be 
delected. Towards tne front of the palate are a pair of small 
holes (which are the inner openings of the nostrils), and betw^ 
these are two juxtaposed little groups of other minute teeth. 
There are no teeth whatever in the lower jaw. At the hmder 
end of each side of the palate is another small hole. These 
latter two apertures are each the opernng of a canal lea^g 
from the mouth to the cavity of the ear within the drum Tlie 
tongue is seen to be Isrge, flat, and fleshy It is tied down to 
the jaw in front, but free for more than its hmder half, with the 
processes developed from its free hmder margin 

The skin of the frog is naked and smooth, without a trace of 
scales, or other sppendages. Its colour on the upper surface is 
more or less yellowish, or reddish brown, with ii regular black, 
brown, or giey patchea Similar patches form transverse bands 
upon the legs Beneath the colour is pale yellowish, often with 
a few spots, paler than those of the back. There is constantly 
a brownish black subtrlangular patch placed behind the eye, 



rudiroestary oparculum 


lodious, possesses a certain charm through its association with 
the vernal outburst of nature 

When first laid, the frog’s eggs are little round dark bodies 
enclosed m no solid shell or case, but m a small glutinous enve- 



Fig. 4.— The Edible Frog (Xana eunlenta). 

lope. The latter quickly swells in the water so much that the 
" spawn ” comes to have the appearance of a great mass of jelly 
through which dark specks (the yolks of the egg) are scatterM. 
Each egg, when microscopically examined, may be seen to 
underTO a process of yolk sub-division and cleavage till a mul- 
beipr-like mass 1$ formed Upon this soon appears the “pti- 
mitive groove,” which forms a canal and develops beneath it a 
"chorda dorsalis" according to the process which has been 
already stated to be common to the whole of the Vs^brato. 

Gradually the embryo assumes the form of a young tadpole, 
and IS provided with a pair of little “holders" (or organs for 
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•dheaion) jnst behind the mouth, with ux opening) on each side 
of the neck (Fig. 3, «•/'-</•), and with a pair of rudimentary 
eatemul gills (F«, 3, and br^). These openings lure termed 
“ viseeral clefts, " which lead from the exterior into the throat, as 
already described. The solid pillars (or intervals) between the 
defts, i e., the “ visceral arches,” become furnished with gills,* 
or branehm, and are therefore called “ branchial arches.” The 
eggs are hatched towards the end of April, and the tadpole 
emerges in the stage represented at Fig 2, 1 It baa a relatively 
large nead, a rounded body, and a long tail, by lateral undula- 
tions of which the little creature swims about. From behind 
the head, on each side, jut forth external branchiae as a small 
plume-like structure, but no limbs are visible 
As the tadpole grows the external plumose gills at first gicatly 
ei^arge (Fig. 2, 2 and 2n), but afterwards become gradually 
absorbed, and are succeeded by short gill-filamcats, which are 



Fig 5 —A, Pixchyhairnchus rahustns, nit sue , B, interior of the 
mouth of ditto 


developed along each of the branchial arches. These latter 
filaments do not appear externally, and indeed a membrane, 
termed the operculum (Fig. 3, op), is developed from the front 
of eadi series of branchiai apertures, and which, extending back- 
wards by deuces, ultimately covers over and conceals them 

Little by little the limbs bud forth and grow, the hind ones 
being the first visible because the fore limbs are for a tune con- 
ceals by the opercular membrane. As the legs grow, the tail 
becomes absorb^ (Fig 2, 7), not falling off, as some suppose. The 
gills also disappear, and the branchial apertures close, tWon the 
right side first becoming obsolete by adherence of the operculum 
to the skin of the body. , 

As the gills diminish and cease to serve the purposes of respi- 
Tstion, lungs at the same tune become developed m an inverse 

• Oills (or bianchue) sr« delicate processes of skin richly suppliod with 
idauteUood-vessels, wherein the blood becones exposed to the pimfyiaC 
setln of the dr dissolved in the water. 


ration and the tadpoles absolutely require to come to the surface 
to bmthe. 

The process, from the hatching to the acquisition of the minia- 
ture form of the adult, nu/ be accelerated or retarded by elevation 
or depression of the temperature. The frog more than doubles its 
bulk in its first summer' The young tadpole has at first a very 
small mouth placed beneath the head and not at its anterior ter- 
mination , It u also for a time provided with a sort of bedc 
formed of two little horny jaws 

The food of the tadpole, quite unlike that of the adult, con- 
sists largely (especially m its earlier stages) of vegetable sub- 
stances. 

Having now made acquaintance with the Frog considered 
absolutely, or by itself, and also clearly seen that it 13 a member 
of the Vertebrate Sub-kingdom, we may enumerate the pnncipal 
primary sab-divisions (Classes) of that Sub-kingdom, and enume- 
rate such of the next smaller groups (Orders) as more or less 
nearly concern the subject of this work — the Frog. 

The Vertebrata are divided into five great Classes . — (I), 
Afamma/m (Man and beasts) , (II ), Avis (Birds) , (III.), Rtp- 
him (Rutiles, t.e Crocodiles, Lizard, .StrpenU, and Tortoises) ; 
(IV.), Batrachia (Amphibians, ti frogs, Toads, Efts, &C.) , 
and (V.), (Fishes) 

Of these five classes Birds and Reptiles are classed together 
m a larger group called Sautopsida, because they present so 
many structural resemblances Similarly Amphibians and Fishes 
are grouped together, and to their united mass the common term 
hhthvopsKla IS apph^ 



The orders into which (he two classes, Mammalia and Aves 
(beasts and birds), are divided, may here be neglected, as we 
sti.ill have little to say respecting them in the following pages, 
Ihcre are, however, .about twehe orders of beasts, and probably 
some fourteen of birds 

The class of Fishes has been subdivided into five Orders. 

1 Elasmobranchu (the shaiks awl rays, or highly organised 
cartilaginous fishes) 

2 Gaiioidci, an impoitaiit order, containing many extinct 
forms, and a few veiy v.uied existing ones, such as the mud-fish 
(I epidosirenj, ccratodus, and the sturgeon 

3 Teleostei, the ordinary or bony fishes, such as the carp, 
sole, perch, &c , and containing a remarkable group called Silu- 
roids, as also the curious little sea-horse — ilippocampas 

4 Mareipobranchii (the lamprey and myxine, or lowly orga- 
nised cartilaginous fishes). 

Pharyngobranchu (the amphioxus, or lancelet). 
eptiles are armnged in nine different orders, five of which 
are now entirely extinct. They arc of living forms — 

1. Crocodilia (crocodiles), 

2. Sauna (lizards, the Amphisben.'e, the little Klying-drogun, 
&c.) 

3 Ophidia (serpents). 

4. Chelonia (tortoises and turtles). 

<)f extinct kinds there are — 

5. Ichthyosauria ; 6, Plesiosauna ; 7, Dicynodontia ; 8, Ptero* 
sauna ; and 9, Dmosnuna 

The remaining cla.ss, Batrachia, will require more lengthy con 
sideration, both as a whole and as regards the four orders which 
compose it, and which are called respectively, I, Anoura ; 2, 
Uiodda ; 3, Ophiomorpha , and 4, Labynnthodonta 

It will require such consideiation, because it is the claas to 
which the Frog itself belongs. 

I • Parker, Phil. Trans , 1871, p. 17s. 
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The Frog belongs to the Batrachian oirfer Anoura, b 
family Kantdee, and to the genus Kona 

The order Anoura, to which all frogs and toads belong, 
remarkably homogeneoub one, consisting as it does of a multitude 
of speciefl, all differing from each other hy comparatively tiilling 
characters 

Altogether theie are* about 600 species of frogs and toads, 
anranged m about 130 different gencra^^ 


St. GeoaoE Mivart ■ 
{To be continued.) 


JEAN CHACOENAC* 

T his eminent French astronomer died on the 6th of 
last September, having been born at Lyon, June 2i, 
1823 Chacomac is chiefly known for his discoveries 
among the planetoids whose orbits are contained between 
those of Mars and Jupiter. In his earlier years he devoted 
himself to commerce, but having, m 1851, made the ac- 
quaintance of M Valz, Director of the Marseilles Ob- 
servatory, Chacornac became an enthusiastic student of 
astronomy, devoting himself to research in connection 
with the solar spots and to the assiduous exploration of 
the heavens On his discovery of a new comet on May 15, 
1852, he made up his mind to abandon commerce and 
devote himself entirely to astronomy. 

In 1852, M. Valz, following the example of Mr Hmd, 
had drawn some charts of the region of the heavens m 
which the small planets were likely to be met with, and 
on Chacomac taking the above decision, Valz entrusted 
to him the construction of the " Atlas dcliptique ” 
Chacornac commenced his obsei rations on the region 
of the small planets on June i, 1852, and on September 20 
he discovered Massaha, and on April 6, 1853, Phociea, 
and that with an equatorial telescope of only thirteen 
centimetres aperture. 

The poor resources which were at the disposal of the 
Marseilles Observatory did not permit of M. Valz’s under- 
taking the publication of the ecliptic charts , and for this 
purpose he addressed the Academy of Sciences, which 
had appointed a commission to examine the question 
M. Le Verrier, who at this time sought to reform the 
personnel of the Pans Observator)^ called to his aid 
M Chacornac, who, on March 4, 1054, was appointed 
Adjoint Astronomer. 

At the Observatory of Pans, Chacornac had at his 
disposal an equatorial of 7 in. a^icrture, equal to that 
of Mr. Hind ; he set down in his charts stars up to 
the 13th magnitude, and the limits which they embraced 
were at the same time somewhat extended. The publi- 
cation commenced very soon after, and from 1854 to 1863, 
thirty-six charts, of which some contained not less than 
3,000 stars, were put into the hands of astronomers 
During the construction of these charts, Chacornac 
discovered many small planets— Amphitnte (March 3, 
1854), Polymnia (October 28, 1854), Circe (April 6, 1855), 
Lydia (January 12, 1856), Latitia (February 8, 1856), 
oVmpia (September 12, i860). At the same time he 
observed all the comets which were then visible and 
defined, with the telescope of Foucault, of 80 centi- 
metres, many spiral nebulx, previously studied by 
Herschel The drawings of M. Chacomac are among 
the most careful we possess, and appear to show that 
nebulx of this kmd undergo m tunc slight variations 
of form. 

This collection of remarkable works brought to the 
Astronomer of the Paris Observatory m.any academic and 
honorary rewards : thus, he obtained the Lalande Pnze 
in 1852, S3, 54, ss, 56, 60, and 1863, became tituLar astro- 
nomer February 22, 1857, and Chevalu r of the Legion of 
Honour, August 15, 1857. 

• From an article m L» Remit ScientiRfue, by M G Rayet. Chief Ai- 
ronomer of the Meteorological Service at the Pan* Observatory 


His labours, however, and their attendant anxieties, 
told upon his health. After gomg to Spam, where he went 
to observe the total eclipse of the sun of July j8, i860, 
the ecliptic charts were issued less frequently, and in June, 
1863, he quitted the Observatory to retire to Ville Ur- 
banne, in the suburbs of Lyon. 

In his country retirement, M. Chacomac, whose spirit 
had preserved all its activity, constructed with his 
own hands a telescope of three metres focus, by 
means of which, until within the last few months, he 
assiduously observed the solar spots and their manifold 
transformations. In the description of their incessant 
changes he sought new proofs of the gaseous nature of 
IHke sun, an idea which he was one of the first ti» 
announce 


SCIENCE LECTURES AT CAMBRIDGE 
'T'HE following Lectuies m Natural Sciences will be 
given at Tiinity, St. John’s, and Sidney Sussex 
Colleges during Michaelmas Term, 1873 — 

On General Physics and Mechanics Hy Mr. Trotter, 
Tnnity, in Lecture Room No 11 (Monday, Wednesday, 
hiiday, at ii, commencing Wednesday, Oct. 15) 

On F.lementary Organic Chemistry By Mr. Main, 
St John’s (Tuesday, Thursday, Saturday, at 12, in St. 
John’s College Labomtory, commencing Thursday, Oct. 
16) Instruction in Practical Chemistry will also be given. 
On I’al.conlology (the Protozoa and Coelenterata) 
By Mr. Bonney, St John’s (Tuesday and Thursday at 9, 
commencing Thursday, Oct 16). 

On Geology for the Natural Sciences Tripos. Pre- 
hminai y matter and Petrology By Mr Bonney, St.John’s 
(Monday, Wednesday, and Friday, at 10, commencing 
Wednesday, Oct. 15.) A Course on Physical Geology 
wiU be given m the Lent Term, and on Stratigraphical 
Geology in the F-aster Term 

Papers will be given to Questionists every Saturday at 
1 1, blit the first paper will be set on Wednesday, Oct 15, 
at 1 1, when arrangements will be made for further 
instruction should it be required 
On Botany, for the Natural Sciences Tripos. By Mr. 
Hicks, Sidney (Tuesday, Thursday, Saturday, at 11, m 
Lecture Room No. i, beginning on Thursday, Oct 16) 
The Lccturt s during this term will be on the Morphology 
of Phanerogamia 

A Course of Practical Physiology and Histology By 
the Trinity Pra lector in Physiology (Dr. Michael Foster) 
at the New Museums. Lectures on Tuesday, Thursday, 
Saturd.iy, at 12, commencing Saturday, Oct 23. 

This course is intended for those who have gone 
through a course of F.lementary Biology similar to that 
given last Raster Term 


THE AMERlCeiN ASSOCIATION 
'^HE Portland Meeting of the American Association 
for the Advancement of Science was in almost every 
respect an exceptional success. Its general attendance 
was very large, and there was an unusual number of the 
older members, whose presence insures consideration of 
the moie important topics, and gives dignity and force to 
the discussions. An especial effort had been made to 
exclude all inferior communications. A regulation had 
been adopted, compelling the presentation of an abstract 
of each paper before it was read , and the examining 
committee in determining from abstracts what papers 
should be read, exercised m general a rigorous but wise 
discretion It will not be the case after this, as after 
previous meetings, that a Considerable proportion of the 
communications actually read will have to be ignored in 
the pnnted proceedings. But oven under sucm restric- 
tions, the number of papers actually read was unusi^y 
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base, and there were but few instances, as compared 
wiw previous years, of the pernicious practice of reading 
papers by title only — a practice which, if pushed to its 
logictd conclusion, would result in the destruction of the 
matings. 

The discussions were kept well in hand, wandering 
but little from the subject, and being, though frequently 
brilliant, notably brief. There was in them almost an 
entire absence of any display of feeling, except an occa- 
sional expression of kindly regards between opponents 
whose differences did not extend beyond the debate ; in 
fact, the cordiality of the meeting was one of its prominent 
features. 

The newspaper press sent correspondents from distant 
cities— New York, Boston, and Chicago being well repre- 
sented. The yt?r/C’ Tnbutte announced that its 

reports would be re-published in .an extr.a, and deter- 
mined to make that extra cover, with <it least a fan 
extract, every communication read and accepted at the 
meeting, and the discussions elicited. The practical 
difficulties in the way of such an undert.iking are con- 
siderable. All the sub-sections of the Association carry 
on their proceedings in separate rooms simultaneously 
Many of the communications are technical, abstruse, and 
difficult to report, and have not been reduced to writing ; 
it being the custom of some authors to delay preparation 
of MSS for the official report till some months after the 
close of the meeting. Notwithstanding these obstacles 
and the expense involved in overcoming them, the extra 
was brought out with all the completeness proposed , thus 
anticipating the usual official publication by almost a 
year. It is a sheet of eight pages, and gives also 
an illustrated series of letters upon Deep Sea Dredging, 
as practised by the United States Commission of Fish 
and Fisheries, the whole containing as much reading- 
matter as would make a large duodecimo volume. The 
extra is sold for ten cents, this price including postage. 


NOTES 

Sir Samuel and Lady Baker arrived m London on Thursday 
evening last. The young African, a lad of about fifteen or six- 
teen years of age, in whom Lady Baker is said to take much in. 
tercst, accompanied the party Both bir Samuel and Lady 
Baker looked well, and seemed in excellent spirits. 

For the Biological Fellowship examination at Magdalen Col- 
lege, Oxford, there are five candidates, of which we are sur- 
prised to hear that three are graduates of the University of 
Cambridge The election takes place on Saturday next 

Mr. Edwaru Bagnail Poi/lioiv, from Mr. Watson’s 
School, Heading, has been elected to an open Physical Saence 
Scholarship of tio/ per annum, in Jesus College, Oxford. 

Miss PoGsoN, daughter of the Government Astronomer at 
Madras, has been appointed Assistant Astronomer. 

The American aeionant, Mr. Samuel A, King, intends 
during September to make an extended balloon voyage from 
Buffalo, New York. For this purpose he is building a large 
balloon to replace the “Mammoth,” which was destroyed by the 
recent great fire m Boston. It is Mr. King’s purpose to make 
the longest overland voyage, if circumstances favour, ever yet 
accomplished. It is no part of his plan to go out over the ocean, 
nor to explore the sea, but he expects to be able to settle some- 
thing about the upper currents when he comes down. His voy- 
age is undertaken wholly m the uiterest of science, and, in view 
of the extraordinaiy degree of attention now Ijemg drawn to 
the subject of meteorology, the results will be regarded as of 
EBiuh mote than ordinary importance. From a communication 
made by Mr, King in 1871 to the Washington Philosophical 




Society, It appeorei^itliat out of 170 aerial voyages made by him 
during the past twenty-five years, about twenty-five per cent, 
showed that the currents of the atmosphere were moving to the 
north-eastward , a second twenty-five per cent, gave westerly 
currents ; and a third gave north-westerly currents The re- 
mauung forty voyages were about equally distributed among 
northerly, southerly, and easterly currents. Mr King’s expe- 
nence, tterefore, agrees with that of most European aeronaut*, 
who have repeatedly testified that there is no constant westerly 
current of air prevaihng at any altitude above the earth’s surface 
which they have been able to reach in their balloons 

Canada is doing Its part toward the exploration of the Great 
West Besides the surveying parties out on the route of the 
Pacific Railroad, it has special parties in the field m coimection 
with the Geological .Survey and the Boundary Commiasion 
Mr Selwjm, F.tJ .S., Director of the Survey, and Mr R Bell, 

1 ' (r S., are at work on the great regions watered by the North 
.Saskatchewan, and Mr Richardson on the other side of the 
Rocky Mountains in Biitish Columbia Mr O M Dawson, 
Assoaate of the School of Mines, Geologist of the tioundary 
r ummission, has just completed a survey of the Lake of the 
Woods and its neighbourhood, and is now cxploniig ihe plains 
westward of Pembina All these parlies are provided with the 
means of making collections m the botany and zoology of the 
regions explored 

Mr. J A. Harvie Brown has sent us a reprint of an article 
by him which appeared in the ScoUuh Nutmahst for July, advo- 
eating the establishment of a British Naturalist's Agency, on the 
model of the “ American Naturalist’s Agency,” established 
at balem, Mass. U S The American Agency has flourished 
and brought forth abundant and good fiuit, and in an incredibly 
short space of time has become the acknowledged medium for 
die sale of the proceedmgs of all the learned societies in 
America, and through which advertisers on all natural history 
subjects make known their wants The mam purpose of the 
Agency is to facilitate the curculalion of papers and pamphlets on 
Natural History, which, from the want of such an Agency, many 
who wish to possess them find it difficult to obtain, and which 
are often not even known beyond a nan ow local circle 'Ihe 
Agency also undertake to publish new and republish old 
standard works in Natural History, and perAirm several other 
eminently useful offices which can only be sufficiently per- 
foimed by some such central organisation. The very exist- 
ence of such an Agency, would create a demand for scientific 
knowledge Such an Agency in this country would un- 
doubtedly prove a great boon to naturalists, provided it were 
ably conducted, and fully acknowledged and supported by the 
leading scientific societies. Scientific circles in time, we believe, 
would be enlarged, and not be confined to the metropolis, or nearly 
so There are plenty of good men out of London, Edinburgh, 
Glasgow, and the large towns who have no opportunities of 
reading being removed from the principaJ scientific libraries. 
Not one individual, nor Indeed ary one society, could set such an 
undertaking afloat, but if all the leading societies would jointly 
discuss Its ments and dements, and at length bring it carefully 
and repeatedly before the notice of the Bntish Association, there 
u every likelihood that it would become a complete success 
To amve at this first step it Is necessary to ventilate the sugges- 
tion, and this cannot be better done than by bnnging it before the 
notice of the local societies, and asking each to assist m bringing 
It finally before a higher court Parties interested and desirous 
of seeing such a scheme successful may communicate with Dr. 
F. Buchanan White, editor of Scottish Naturalist, Perth, or 
with John Harvie Brown, Dimfpace House, Falkirk. 

OK Monday last a meeting was held at the Mansion House 
with the view of promoting technical education m the City. The 
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meeting was immediately held in coimectKn with the dtstribu- 
tion of prizes by the Tnmen.’ Company, fm the best specimens 
of workmanship in the turning of articles in ivory and stone. It 
IS creditable to this Company that It has by this means been en- 
denvonnng to promote technical education for some years past, 
and if all the other City Companies took the trouble to follow 
the Turners’ example, and encourage the introduction into the 
various trades and handicrafts with which they are connected <rf 
a scientific method of workmanship founded upon scientific 
knowledge of material and on sound scientific theory, we believe 
they would be doing eminent service that would be friiltM of the 
best results to the trade and commerce and manufactures of the 
kingdom 

Mr T W Burr writes us that he has, since 1853, been in 1^ 
habit of using a sidereal dial similar to that descnlied by CaptiSi 
Ma3mc, m Nature, vol. viii p 366. 

The death of Prof John Lewis Russell is announced as 
having taken place at Salem, U.S., on the ylh of June, m the sixty- 
fifth year of his age Prof Russell was well known as an ardent 
student of botany, and especially in the department of New 
England cryptogams, in which he was a recognised authority. 
He took much interest in the scientific societies of Salem, having 
been connected more or less with their foundation and .admims- 
tration during the active years of his life 

Prof Aciassiz has recently lost one of his most valuable 
assistants 111 the death of Dr G A Maack, on the 6th of August 
last, in the thirty-third year of his age He was eonneettd with 
the Cambridge Museum foi sevcial years, during which time 
he was detailed by his chief to net as geologist of the Darien 
Isthmus exploimg party, under Commandci Selfrnlge, and also 
prosecuted similar researthis in liiazil and elsewhere m South 
America. He was specially charged with the osteological 
collection ol the Cambridge Museum, which he managed 
with great ability 

I’Hfc death is announced of Mr George Grmerod, of Sedbury 
Park, Gloucestershire, h.RS, F&A, DCL, &c,a well- 
known antiquary He was eighty-seven years of age 

Th* yournal oj Botany records the death of Dr. J Lindsay 
Stewart, late Conservator of forests m the Pun;aub, who had 
rendered great service to the cause of forest administration m 
India, by the commencement of the large and now flounshing 
plantations m the plains of the Punjaub, and who was also a 
copious writer on Indian botany 

“Contributions to our knowledge of the Meteorology of 
the Antarctic Regions,” published by the Meteorological Com- 
mittee, will be of value both to meteorologists and to future 
Antarctic navigators. The work has been executed by Mr, R. 
Stiachan, and the materials which form the paper have been ex. 
tracted from the Meteorological Registers kept in the Antarctic 
Regions, on hoard H.M S hrebus and Ttrror, during the 
months December 1840— March 1841, December 1841— March 
1843, December 1843— March 1843, on board HM. sloop 
Pagoda dnrmg fanuary-March 1845 

As a result of the mquiry Into the recent typhoid epidemic, we 
are glad to see that the Dairy Reform Company have secured the 
co-operation of .Prof. Corfield, MD, Prof. Vodeker, Ph.D., 
and Prof Wanklyn, to carry out the precautions which have 
been adopted. A medical and veterinary examination Of the 
employes and stock on each farm is made every week, and 
reports are forwarded to the Company’s chief office in Orchard 
Street, whem they are open to the inspection of customers from 
10 A,M. to ,'4 P.M,, on week days. Orders of admission to all 
their establishments have been given to the medical offioon of 


health for the firilowing districts : — St. James’s, Marylebone, 
Kensington, St. Geoige’s, Paddington, Chelsea, and St. Pancras. 

With reference to our note in last week’s number concerning 
the Zefds Daily Neivs, we are glad to be able to say that the 
Leeds Mercury and the Yorkshire Post and Leeds TnieUtgenceraho 
report the transactiens of the Leeds Naturalists’ Field Club. 

Messrs Churchill have m the press and will publish daring 
the ensuing season the following works of interest to scientific 
men —“On Food, Physiologically, Dietetically, and Therapeu. 
ticnlly considered,” by F W Pavy, M.D , F R S , a third and 
enlarged edition of Dr Lionel Beale’s “ Protoplasm, Dissentient 
Demonstrative, and Speculative,” with 16 plates , a second 
edition of “The Thanatophidia of India,” by J Fayrer, 
M D , C S.T , a new illustrated work on “Medicinal Plants,’ 
by Robert Bentley, F L S., and Henry Tnmen, M.B , F L.S. 
This work will include full botanpd descnptions and an account 
of the properties and uses of th« pnncipal plants employed 
m medicine, especial attention being prid to those which ore 
officinal in the British and United States Pharmacopseias, 
The plants which supply food and substances required by the 
sick and convalescent will be also included. Fach species will 
he illustrated liy a coloured plate drawn from nature This 
work will be published m monthly parts, of which we 
may expect the first very shortly. A translation by Arthur 
E J. Barker, of Frey’s “Manual ol the Histology and 
i llisto-Chemistry of Man,” a treatise on the elements of 
\ structure and comjKisition of the human body , the book will be 
largely illustrated with engravings on wood, and specially 
revised by the author “ The Microscope and its Revelations,” 
by Dr W B Carpenter, F R S. , a new edition with upwards 
of 500 engravings” “Expeiimental Investigations of the 
Action of Medicmes , ” being a handbook of Practical Pharmaco- 
logy, with engravings, by T. Lauder Brunton, M D , one of the 
lecturers at St. Bartholomew’s Hospital , “ '1 he .Student’s Gmde 
to Zoology,” with engravings on wood, by Andrew Wilson, 
l.ecturer on Zoology at Edinburgh and author of “ Elements of 
Zoology , ” “ On Long, Short, and Weak Sight, and their 
Ireatment by the Scientific use of Spectacles,” by J Soelberg 
Wells, F R C.S , fourth edition, with engravings 
Mfssrs Blackwood will shortly publish, “ Economic Geo- 
logy, or Geology m its relation to the Arts and Manufactures,” 
by David Page, LLD , and an “Advanced Text-Book of 
Botany,” for the use of Students, by Dr Robert Brown, 
F R G S., with numerous Illustrations 
Messrs Strahan & Co. announce, as nearly ready, “ The 
I Great Ice Age and its Relation to the Antiquity of Man,” by 
James Geikic, F.RS.E, of H.M. Geological Survey This 
work will be copiously illustrated 
The thud session of the Newcastle College of Science com- 
menced on Tuesday, presided over by the Dean of Durham 
Prof. Herschel.delivered an address. The necessity for shortly 
providing more accommodation was considered, and it was 
vmdeistood that on eifort was about to be made to raise funds for 
a new college The very rev. chairman also mentioned that a 
College of Agriculture was about to be founded m Central North- 
umberland in connection with the University of Durham. 

The annual distribution of prizes to the successful competitors 
in the Guildford Science and Art classes, awarded by the Go- 
vernment Department of Science and Art, took place on the 
evening of October i, at the Town Hall. In addition to the 
Gmldford pnzes those won by the students of St. John’s, Woking, 
were also distributed, as well as the Night Art Class of the 
Guildfold Working Men’s Institute. The number of students 
has continued steadily to increase upon former yeara^ 63 having 
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attended the classes during the last winter session. Of these, 
35 came up for examination m May, and 23 passed. Several of 
these obtained very advanced success in more than one subject, 
•0 that the total number of successful candidates in the seven 
subjects taught amounts this year to 49, including four outside 
candidates, leaving an increase of 13 from last year. Mr 
Ethelbert Dowlen, one of the pupils, has been awarded 
the “ Queen’s Silver Medal ” 111 botany, and besides nu- 
merous other prizes and certificates, he also obtained the 
“Queen’s Gold Medal" for geology at .St John’s College, 
Woking Altogether these classes seem to have been highly 
successful, and we hope they will continue to be increasingly so. 
The classes will be re-opened for instruction on Tuesday, 27th inst , 
and will be continued every’Monday and Wednesday evening for 
Physical Geography, and on Tuesdays and Fridays, from 6 to 9 
P.M., m the other subjects. A class will be held on .Saturdays for 
ladies, m Botany, at a conv^ent time, commencing from the 1 1 th 
inst. at 11 A. M Proposed Subjects i. Mathematics (igt, and, 
and 3rd stage), or theoretic mechames , 2, sound, light, and heat , 
3, m.-ignctism and electricity , 4, chemistry, inorganic , 5, animal 
physiology , 6, elementary botany , 7, biology , 8, physical 
geography The fees are very moderate 

Till', volume of Artizans’ Reports upon the Vienna Exhibition, 
published by the Society for the Promotion of Scientific fndiistiy, 
Manchester, will be publishe<l about the 20th of this month. 
There ate thirty-sis reports, which arc said'to be of a very high, 
class character 

Wk are glad to see, from the Report of the Chester Society of 
Natural Science, that that .Society, which has concluded its 
second year, continues to increase in prosperity so far as num- 
bers are concerned — the number of members being now 454 
Among these aie not a lew working members ; and llie’secre- 
tary gives excellent advice m counselling each member 
to devote himself to a special subject, as thus |only can the in- 
terest oT the Society and the advance of science be best pro- 
moted. During the past year two societies of natural science 
have been founded in the neighbourhood of Chester — oiic at 
Wrexham, the other at Whitccliurch The Chester Society does 
Its work by means of field excursions, general lectures, and sec- 
tional meetings. 

iHE foitbcoming numliei ot i'etermann’s m ill 

contain a detailed account of Captain Hall’s I'olans Arctic ox 
pedition, with Its scientific lesults It will bo accompanied by 
a carefully constructed map showing the course of the rohius 
from the 8oih degree norihwards, hci course southwaid fiom 
Aug. IS to Oct 15, 1872, the course along which the floe con- 
taining the nineteen persons drifted after they were separated 
from the ship on the night of Oct 15, 1872, until they were 
picked up off the loast of Labrador six months afterwards, the 
distance drifted each day, along with the state of the wenther, 
and the places where seals, &c were obtained, being indic.itcd , 
and lastly, the course taken by the men who were picked up 
in Melville Bay last June 

Shortly before his death the late Colonel J W Foster 
completed the manuscript of a work upon the prehistoric races 
of the United .States, which has just made its appearance from 
the press of S. C. Griggs and Co , of Chicago This contains 
an excellent summary of the present state of oui knowledge of 
the aborigines of North America, as illustrated by the remains 
found in mounds, shell heaps, and ancient mines, as well as 
by their crania 

The City of London College, Leadcnhalt Street, to juiige 
from the programme we have received, oilers excellent oppor- 
tumtiea to young men engaged during the day for obtaining a 
good education, literary and scientific, and foi intellectual im- 
provemott in various ways. 


iHE Tunes 0/ India says that a scientifx geographical survey 
of native Sikkim is in contemplation b> the aiithontics 

The Geological Magasane announce-, the dcalli of I’rof Lir. 
Kemp of Darmstadt, a distinguished zoologist and pil.contologist, 
whose name is well known 111 connection with the discovery of 
the Dinothenum. 

ffbRR SCHLOENBACH, proprietor of certain salt works at 
Liebcrhall, in Hanover, has instituted a foundation of 12,000 
florins, the interest of which is to be devoted to assist geologists 
who may undertake journeys of exploration beyond the Aiistro- 
1 1 unganan empire This is intended as a memorial tribute to 
his son, a young German geologist of much promise, recently 
deceased 

Till' additions to the Zoological Society’s Gardens during the 
l.ib' week include an Arctic Fox [,Caim las^apus) and an Iceland 
Gull (Lams leucophrui), Lurojican, presented by Mr B L. 
^iiiilli , a Black-handed Sjuder monkey (AteUs mclanoi htr) from 
Simth America, presentetl by Mi B Went , an African Civet 
( it (Viveriatiiclta), presented by LadyCust , a Macaque Mon- 
key (Afaiaens cynomolgm) from Africa, presented by Capt 
Demson , a Raccoon (Ptocyonloloi) from North America, and a 
Viilpme Phalanger (rhalonpsta vulpina) from Australia, pre- 
sented by Miss Breach 


THE r.Rirj&II ASSOCIATION 
SFCTIONAL 1-ROCEEDINGS 


.SECTION A — Mai iiBMArics 
On the Inttodmlum of the Dtcimat Tomt into Arithmetic, by 
J W L. Glaishcr, B A. 

1 he following is an extract from I’c.ieock's excellent Ilistoiy 
of Arithmetic, in the “ Fncyclnpmdia Metropohtana," which 
foims the stanndard (not to say the only) work on the subject, 
speaking of Sicvmus’s “ Arithme'liqiic,” Peacock writes . "We 
liiid no ti.sces, however, of decimil arithmetic m this work, and 
the first notice of Ju •mal, properly so called, is to be found m 
1 sliori tiact, which is put at the end of his ‘ Arithmetique,’ in 
llie collccfion of his works l>y Albert Girard, entitled ' La 
l)i-me ’ It was fust pubbstic-d in Flemish, about the year 
i:;,)0, .and aftc-rwards translated into barbarous Frencb by 
Simon of Bruges Whatever advantages, however, this 

admirable invention, combined as it still was with the addition 
ol the exponents, jmssessed above Uic ordiieiry methods of cal- 
culation m the case of abstract or concrete fractions, it does not 
appear that they were readily perceived or adopted by his con- 
temporaries , The last and final improvement in this 
Authnutic, of .assimilating the notation of integers and 
fractions, by jilacing a point or ii'wnm between them, 
ami omitting the exponents altogether, is unquestionably due to 
the illustrious Napier, and is not one of the least of the many 
precious benefits which he conferred upon the science of calcu- 
lation No notice whatever is taken of them in the ‘ Minfici 


Logan thmorum Canonus Descnptio,’ nor in ita accompanying 
tables, which was published m 1614. In a short abstract, how- 
ever, of the theory of these logarithms, with a short table of the 
kiganthmsof natural numbers, which was' published by Wnghr, 
1O16, we find a few examples of decimals expressed with refer- 
ence to the decimal point , but they are first distinctly noticed in 
the ‘Rabdologta,’ which was published in 1617 In an ‘ Admo- 
nitio pro decimali Arilhmelica,’ he mentions in terms of the 
highest praise the invention ot .Slevinus, and explains his nota- 
lion ; and without ludicing Jus own simplification of it, he 
exhibits it in the following example, in which it is required to 
divide 861094 by 432 The quotient is 1993,273, or 

1993, 2'7"3"', the form under which he afterwards writes it, in 
partial conformity with the praclice of .Slevinus The same fom 
IS adopted in an example of abbreviated multiplication, which 
siibsiqueiitly occurs. The preceding statement will sulH- 

ciciitly explain the reason why no nol.ee is taken of aenm^s m 
thcelaborat* explan.at ons winch si-e given by Napier, Briggs, 
and Kapie., of the theory and eoustruclion of 
indeed we find no mention of them in any Engh^ 
tween 1619 and 1631. In] that year the ‘ LogarithmicaU Aritn- 
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metUce,’ wa» publUlied by Gellibrand, «nd other friends^ of 
Briggs, who died the yeer before, with a much more detaiW 
and popular eicplanation of the doctrine of logarithms than w 
to be found in the ‘ Anthmetica Loganthmica.’ It la there sa„ 
. . . From this penod we may consider the decimal anth- 
metic as fully established, inasmuch as the explanation of it 
began to form an essential part of all books of practical Anth- 
metic. The simple method of markir“ •’ * “ ' 

decimals and integers by a comma, of 
solitary example, was not however generally adopted " 

De Morgan (“Arithmetical Books,” 1847, p xxiii) writes; 
“Dr. Peacock mentions Napier as being the person to whom 

the introduction [of the deamal point] is unquestionably 

position which 1 must dispute upon additional evidence, 
inventor of the smgle decimal distinction, be it point orli 
in 123*456, or 123 I 456, IS the person who first madethis dis- 
tinction a permanent language, not using it tnerelyasa r.sim 
tht process, to be useful in pointing out afterwards how another 
process is to come on, or language is to be applied, but maki 
11 his fmal and permanent indxalion as well of the way of po.nt~ 
ing out where tnei ntegers end and the fractions begin, as of the 
manner m which that distinction modifies operations Now 

mit that Napier did not do this ] 

did do this, Richard Witt did it before him.' 

De Morgan then states that he has not seen Wright’s transla- 
tion of 1616, but he proceeds to examine Napier’s claim as resting 
on the two examples in the “ Rabdologia,” iti the first of which 
a comma is used, but only m one place After this examination 
he proceeds, “I cannot trace the decimal point in this but if 

S mred to do so, I can see it more distinctly in Wilt, who 
iluhedfour years before Napier But 1 can hardly admit 
1 to have arrived at the notation of the decimal point . 

I agree with De Morgan in all that he lias stated in the above 
extracts, and do not think that the single instance of the comma 
used In the course of work, and replaced immediately afterwards 
by exponential marks, is a sufficient ground for assigning * 
Napier the invention of the decimal point, or even affords a p 
sumption that he made use of it at all in the expression of 
results 

Still one of the objects of this paper is to claim (provisionally 
of course, till evidence of any earlier use is produced, if such 
there be) the invention of the decimal point for Napier, but not 
on account of anything contained in the “ Rabdologia ” The 
mathematical works published by Napier in his life-time (he 
died m 1617) were his “Minfici Logarithmorum Canonis De- 
scnptio,” 1614, containing the first announcement of the inven- 
tion of logarithms, and the " Rabdologia,” 1617, giving an 
account of his almost equ.illy remarkable (as it was thought at 
the time) mvention of numbering rods or “bones” In 1619, 
two years after his death, t)ie “ Mlrifici Logarithmonim Canonis 
Constructio,” contaming the method of construction of the canon 
of logarithms was published, edited by his son, and m this work 
the decimal point is systematically used in a manner identical 
with that m which we employ it at the present day. 1 can find 
no traces of the decimal point in Wright’s translation of the 
“ Descnptio,” i6i6 ; and, as De Morgan says, the use of the 
decimal separator is not apparent in Witt The earliest work, 
therefore, in which a decimal separator was employed seems to 
be Napier’s posthumous woik, the “ Constructio” (1619), where 
the following definition of the point occurs on p. 6. “In 
numeris penodo sic in sc distinctis, quicquid post periodum 
notatur fractio est, cujus denominator est unitas cum tot cyphns 
post le, quot sunt figurx post periodum, Ut icxxxxxxi 04 valet 
idem, quod loooooootfrir' Hem 2S 8 o 3 i idem quod 2SVV’A- 
Item 9999998*0005021, idem valet quod 9999998 Taa!fi^Ti et 
etc de emteris." On p. 8 we have 10 502 multiplied by 3 216, 
and tlie result found to be 33 774432, and on pp. 23 and 24 
occur decimals not attached to mtegers, vix. *4999712 and 
•0004950 These show that Napier was in possession of alt the 
conventions and attnbntes that enable the decimal point to com- 
plete so smmetncallf our system of notation, viz (l), he saw 
that a pomt or separatnx was quite enough to separate integers 
from decimals, and that no signs to indicate primes, seconds, 
&C., were required , (2), he used ciphers after the decimal point 
and preceding the fint significant figure, and (3), he hod no 
* In an essay ” On some points in the History of Arithmetic " (Companion 


te Napier 
, and tne woi 


objection to a decimal standing by itself without any integer. 
Napier thus had complete command over decimal fractions and 
undmtood perfectly the nature of the decimal pomt, and I 
believe (except perhaps Bnggs) he is the first person of whom 
this can be said When 1 first read the “ Constructio,” 1 felt 
some doubt as to whether Napier really appreciated the value 
of the decimal point in all its bearings, as he seemed to have 
regarded it to some extent as a mark to separate figures that 
were to be rejected from those that were to be retained , hut a 
careful examination has led me to believe that his views on the 
subject were pretty nearly identical with those of a modern 
arithmetician. There are perhaps 200 decimal points in the 
book, affording abundant evidence on the subject 

The claim of Napier to the invention of the decimal point is 
not here noticed for the first time, as both Delambre (“ Hist de 
I’Astron mod t i p 497) and Hutton allude to the decimal 
fractions in the “ Constnictio ” (though the latter claims priority 
for Pitiscus), and Mr Mark Napier (“ Memoirs of John Napier,” 
p 454) devotes a good deal of space to it 

Briggs also used decimals, but m, a form not quite so conve- 
nient as Napier , thus, he writes 63 0957379 as 63 09573 79, viz , 
he prints a bar under the decimals this notation first appears 
without any explanation, in his “ I ucubrationes ” appended to 
the “ Constructio ”* Briggs used, this notation all his life (he 
died in 1631), and he explains itm the “ Arithmetics Logarith- 
mica ” of 1624. Oughtred’s symbol first used (as far as I know), 
m his “ Arithmetic.c in numeris” Clavis, 1631, differed only 
from Briggs’s in the insertion of a vertical bar to separate the 
decimals from the integers more completely, thus 63 | 0957379, 
Oughtied’s and Bnggs’s notation are essentially the same, the 
improvement of the former being no doubt due to the uncer- 
tainty that sometimes might be felt as to which was the first 
figure above Briggs’s line 

from an inspection of MS8. of Briggs and Oughtred 
(the Birch MSS. contain a letter of Briggs’s to Pell, and 
the Royal Society has a Peter Ramus with many of his 
MS notes, while the Cambndge University copy of the 
“ Constructio ” is annotated m MS by Oughtred), it is apparent 
that m writing, Bnggs and Oughtred both made the separating 
rectangle in ex.actly the same way, viz , they wrote it 63 | 0957379, 
the upright mark usually being just high enough to fix distmetly 
what two figures it was intended to separate, and rarely took the 
trouble to e'ontinue the horizontal bar to the end of the decimals, 
if there were many Thus Oughtred was a follower of Briggs, 
and only m.ide an improvement in the printed notation. It is 
clear that in writing Briggs’s rectangle was pretty nearly as con- 
venient ns Napier’s point, and there is every probability that 
Briggs appreciated all the properties of the “separatnx” as 
clearly as Naintr, but in his 8 pp of “ l.ucubrationes ” he has 
left much less to judge by than has Napier In 1624, as we can 
see from his *‘ Anthmetica Loganthmetica,” he had full command 
over decimal arithmetic in its present form (except that he used 
the rectangular “separatnx ” instead of the point) Gunter w 


222"), except that he calls ti 
decimals jiirr/jr in the text. In Roe’s “ Tahulx Loganthmicsc, c 
Two Tables of Loganthme” (1633), the explanatory portion of 
which was written by Wingate, decimal points are used every- 
where , thus we have (p 29) “ As i is to 079578 so is the 
square of the circumference to the sujierficml content, ” and he 
taxes the case of circumference 88 75, and obtains by multiplica- 
tion (performed by logarithms) 626 8 for the result. Wingate 
refers for explanation on the decimal pomt to his arithmetic, 
but I have not seen any edition of this work that was published 
previously to Roe’s tables (Watt gives one, 1630) In his 
“Construction and Use of the I.ine of Proportion” (1628), Win- 
gate also uses decimals and decimal pomts 
On the whole, therefore, it appears that both Napier and 
saw that a mere separator to distinguish integers from 
icimals was quite sufficient, without any exponential marks 
being attached to the latter; but that Napier used a simple 
point for the purpose, while Bnggs employe a bent or curved 
line, for which in print he substituted merely a horizontal bar 

* A cunoui blunder la made in Bartholomew Vmceat’s repnni of the 
' Conatructio," Lyons, i«i» (of which there is a copy m the Royal Society's 
ibraryX The printer, unaware that the position of Bnggs's eubscript ban 
ad any meaning, has duposed them symmetrically under Si the Sgureh. 
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to the decimals j that Gunter and Wingate followed 

Napier, while Oughtred adopted Briggs’s method and made an 
Improvement m 3ie mode of pttntmg it. Napier has left so 
many instances of the decimal point as to render it pretty certain 
that he thoroughly appreciated its use , and there is every reason 
to believe that Bnggs had, in 1619, an equal command over his 
separator, although there are not enough printed Instances of 
that date to prove it so conclusively as in Napier’s case (there is 
no instance in the “ Lucubrationes ” in which a quantity begins 
with a decimal pomt, and there could not well be one) Napier 
did not use the decimal pomt in the “ Descnptio ” (1614), nor 
in his book of arithmetic first printed under the editorship of 
Mr Mark Napier in 1839, and there is only the single 
doubtful case in the “Rabdologia,” 1617, so that there is reason to 
believe that he did not regard it as generally applicable m or. 
dinary anthmetic The onW previous publication of Bnggs’s 
that I have seen was his " Chilias,” 1617, which contains no 
letterpress at all The fact that Napier and Briggs use different 
separating notations is an argument against either having been 
indebted to the other, as whoever adopted the other’s views 
would probably have accepted his separator too It is doubtful 
whether, if Napier had svntten an ordinary arithmetic at the close 
of his life he would have used his decimal pomt Wingate em- 
ployed the deoimal point with much more boldness, and regarded 
It much more 111 the light of a permanent symbol of arithmetic 
than did (or could) N apier The Napierian point and the Bnggun 
separator differ but little in writing, and as far as MS. work is 
concerned it is quite easy to see why many should have consi- 
dered the latter preferable, for it was clear and interfered with 
no existing mark. A point is the simplest separator possible, but 
it had already another use m l.anguage In all the editions of 
Oughlred’s “ Clavis ” (winch work held its ground till the be- 
ginning of the last century) the rectangular separator was used, 
and It IS not unlikely lliat it was ultimately given up for the same 
reason as that which 1 believe will lead to the abandonment of 
the similar sign now used in certain English books to denote fac- 
torials, VIS , because it was troublesome to pnnt But be this as 
it may, it is not a little remaikabic that the first separator used 
(or more strictly, one of the first two) should have been that 
which was finally adopted after a long period of disuse All 
through the seventeenth century exponential works (seem to have 
bwn common, on which .see the accounts in Sir Jonas Moore’s 
"Moot’s Antlimetiek,” London, 1660, p 10, and bamuel 
Jeake’s "Compleat Body of Anthmetick,” London, 1701 
(written in 1674), p ao8, which are unfortunately too long to 
quote in this abstract In his account Peacock is inaccurate m 
saying that the “ Loganthmicall Arithmetike ” was published by 
Gellibrand and others, the mistake having arisen, no doubt, from 
a confusion with the *’ Trigonometna Bntannica,” 1633, and in 
any case the reference is not a good one, as the “ Anthmetike ’’ of 
1631 shows (for reasons which must be passed over here) a less 
knowledge of decimal anthmetic than do any of the chief lo- 
ganthmic works of this period. Also Briggs died in 1631, not 
1630 

There is no doubt, whatever, that decimal tractions were first 
introduced by Stevinus in his tract, " La Disme De Morgan 

(“ Anthmetical Books," p. 27) is quite right m his in- 
ference that it appeared in French in 1585, attached to the 
" Pratique d’Arithmetique ’’ A copy of this work (1585) with 
"La Disme’’ appended, is now in the British Museum. On 
the title-page of the "Disme” are the words “ Premierement 
deicnpte en Flameng, et mamtenant conuertie en Francois par 
Simon Stevin de Bruges ” These words appeanng also m Albert 
Guard’s collected edition of Stevmus’s works (1634} no doubt 
mivc nse to De Morgan’s mfeience that "the method of decimal 
fractions was announced before 1585 m Dutch.” The Cambridge 
Umversity Library possesses a 1 585 copy, entitled “ De Thiendc 
Beschreven door Simon Stevm van Brugghe. .Tot Leyden By 
Christoffel Plantljn, M.D. LXXXV." (privilege, dated December 
1584), and there seems every reason to b^eve, tnthe absenc 
of any ei^ence to the contrary, that this was the first edition of 
this edebrated tract. Peacock’s statement that "it was first 
published m Flemish about the year 1590, and afterwards trans- 
lated into barbarous Fronch by Simon of Bruges ” is also, I sus- 
pect, founded on no other evidence than the senteftce on the title- 
page of the “Disme,” which appears also in Girard. De 
Morm rightly remarks that Simon of Bru^ is Stevinus him- 
sdf,lnit he cannot tell whence Peacock derived the date 1590 



saw that by a simple notation the exponents might be omitted, 
and introduced this abbreviatiun into arithmetic. ’ 

Napier’s " Rabdologia ’’ was translated into several languages 
soon after its appearance, and I have taken some pams to exa- 
mine the different ways m which the translators treated the 
example which Peacock regarded as the first use of the decimal 
point, as wc can thereby infer something with regard to the state 
of decimal arithmetic in the different countries. Napier (1617; 
wrote 1993.273 the work, and i993,2'7"3"' m the text. In 
Locatello’s translation (Verona, 1623) this is just reversed, viz. 
theie IS 1993 2'7''3"' in the work, .md 1993.273 m the text. 
The Lyons edition (1626) has 1993.273 m the work, and 
iy93.2(t)7(2)3(3)l' in the text, while De Decker’s edition 
(C.ouila, 1626) has 1993,273 m the work, and in the text 
1993(0)2(1)7(2)3(3). the last being exactly as Stevinus would 
have written it Ursinus’s “Rhabdologia,” Berlin, 1623, ig 
not an exact translation, and the example m question does not 
occur there. 


SANITARY TROGRESSl 


CANITARV science is a thing of yesterday, comparatively 
"■ ’ speaking , bat sanitary art, the art of preserving the health, 
whether of individuals or of communities, has been studied and 
practised for ages. Sanitary science n. the latest and highest 
development of medicine I say it is the highest branch ot 
medical science because of the extreme importance of its objects, 
and 1 may also add of its results It is tiie study of the causes 
o( diseases, and it points out the means of preventing them , and 
I am sure you are all agreed that “ prevention is better than 
cure,” as Rollet of Lyons well said, “Medicine cures indi- 
vidiials, hygiene saves the masses ” But while wc contrast hygi- 
ene (another name for sanitary science) with curative medicine, 
wc roust not forget that it is altogether a medical science, and 
that Its great lights have been all medical men (mind, I am not 
s()caking of the art now, but of the science), and this is neces- 
sarily so, and always must be so. I have said that sanitary 
science is the study of the causes of diseases, of the modes m 
which they originate, and m which they spread from one person 
or place to another It 15 therefore only those who are acquainted 
wiiti disease, that are competent to dead with it all, and these are 
those who have made medical science generally their special 
suliject You sometimes hear it said that medical men don’t 
know much about diseases. Just think what this means , disease 
has been studied by earnest men m all Us various forms for thou- 
sands of years, experiences have been recorded, comparisons 
made ; the effects of remedies noted from generation to gene- 
ration, and yet we are asked to believe that medical men don’t 
know anything about diseases , the thing is absurd on the face 

Nanitaiy science is, then, a medical science, and the most inti- 
mate acquauntance with diseases is necessary for its prosecution 
—I mean for its advancement as a science. Sanitary inves- 
tigations can only be scientifically conducted by medical men, just 
as pianos can only be played by musicians. This science is also 
the latest development of medical science We must understand 
simple thmgs before weeanstudy complexones It is little use fora 
boy to study higher algebra until he has mastered the rule of 
three , and so pathology, or the study of diseased actions, be- 
comes more and more advanced as physiology— the study of 
normal healthy actions — is more scientifically pursued , while the 
study of sanitary matters m a scientific way has only become 
jiossible of later years from the great advances made m the study 
of pathology, physiology, and chemistry , but being possible, it 
has made saw rapid slides, and evolved such startling facts 
with regard to the causes of diseases, that it has become the 
popular subject of the day. Everyone thinks that he is com- 
petent to speak about it, and everyone who wants to make an 
effective discourse must needs take upon himself to expound 
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some, to him, new view ot samtary matters ; tliis is very mis- To take the other side of the question, look at Londcm. 
chievoos. A man may do more harm by giving the weight of There you have a population of 3i millions, with the lowest 
his authonty to erroneous views respecting the method to be death-rate of any very large collected population in the world, 
employed for the prevention of diseases than he has done good with one of the lowest death-rates among the large towns of even 
duiW the whole of his life in any other way None but those our own country. Why is thu? 1 say unhesitatingly, and with* 
who have made a special study of this subject have a right to out fear of contradiction, that with all allowances made for the 

speak on it, or at any rate have a right to influence the pubhe excellent position of London, it is mamly due to the fact that the 

mind with regard to it The amount of good which may be principle there, however incompletely it may be carried ont, is 
done hy the exposition of correct views on sanitary matters is the immediate removal of all refuse matters ; m London, the 
incalculable ; the amount of evil done by the enunciation of water carnage system, by which the foul water containing a very 
erroneous views, backed by apparent authority, fearful. large proportion of the refuse matters of the population, is re* 

But if sanitary science is a thing of yesterday, such is not the moved by gravitation m sewers, is carried out far more perfectly 

case with the observation of sanitary facts, nor with the |>rac(ice than in any other large town, and thu system is dally being ren- 

of sanitary art , and, while it is true that sanitary science is essen- dered more perfect there , it is the nght system based upon a 
tUUy and entirely a medical study, and is necessarily so, it is true principle, and its lesults are most salutary When you have 
equally true that the practice of the art of preserving the health got iid of refuse matters, then see what you can do with them; 
IS not only possible to nil, but is a duty which devolves upon all. and here arises a very curious consideration Sewers, in most 

In all ages we have h.id writers on this subject From all instances, were not originally built as sewers, but as drams ; a 

countries we may learn useful lessons about U From the limes sewer is a conduit for the removal of fouled water , a dram is a 
of Hippocrates, Galen, and Celsus, we have had records of the channel for the removal of mere superfluous water, the object 
results of observations on the methods of preserving the health , being to dry the soil The pattern of all our old sewers, the 
from the time of Moses we h.avc had lawgivers imposing salu- Cloaca Maxima at Rome, was originally a dram ; it was con- 
tary conditions of existence upon unwilling, because ignorant strucled by T.irquinius Priscus, the fifth King of Rome, 600 

populations We look upon the immense engineering works years 11 c , to dram the marshy ground between the Palatme 

undertaken and carried out liy the Romans to supply ihetr towns and Capitoline hills, and it was so well constructed that it drams 
with pure water with astonishment, when we turn round and see that ground at this moment Pliny wondered that it had en- 
our own towns supplied from polluted nvers, or, w orse still, from dured 700 years unaffected by earthquakes, by inundations of the 

shallow wells dug m the soil upon which they themselves stand, Tiber, by masses which had rolled into its channel, and by the 

wells supplied m most cases chiefly by the foul water which has weight of the rums which luad fallen over it What would he 

percolated from tire surface of the ground. We have found out in say could he sec it now, as any of you may who choose to go to 

later times that one of the main conditions of the health of com- Rome, still discharging, after more than 3,400 years, its dirty 

munities depends on the purity of the drinking water, and we see water into the Tiber? But the convenience of the great dram 

that the Roman engincerv, by having to go to a considerable dis- for the disposal of refuse matters soon became apparent, and so 

tance for water in order to get it to a sufficient height in theur it was turned into a sewer, and has been one ever since 
cities, accidentally, as it were, fulfilled one of the most important Well, what are we to do with the refuse sewer water, when we 
of sanitary requirements Iiave got it out of our towns ? This is one of the greatest ques- 

“ Knowledge is power,” and as we come' to know more of tions of the day Drains, of course, were naturally made to 
the conditions which favour the sore, ad of diseases, as we do discharge into rivers, their proper place, so long as they were 
daily, It IS our own fault if we neglect to use the power which only drams , but when they come to be used as sewers, this will 
that knowledge gives us There are two conditions of msa- not do , m the first place the nvers are fouled, and in the next 
lubnty which are pre eminent I harrlly know which to place the manure is lost I shall be able to show you m the course of 
first. The one is overcrowding, and the other the accumulation the lecture that the only way known by which sewer water can be 
of refuse matters 111 and about dwellings These conditions cither purified or utilised, is by turning it, with suitable prccau* 
were those which especially favoured the spread of the fearful tions, on to land, that this may be done, not only without 

plagues of the middle ages , as a result of over crowding we injury to the health of the ncighburliood, but with great benefit 

have a deteriorated condition of the air, fiom the diminution of in many ways 

the amount of its most essential constituent, oxygen ; and, worse We have spoken of drains to dry the soil , what is the necessity 
still, we have it rendered foul by the exhalation of decomposing of this ? Every farmer knows that crops will not flourish on un. 
orgl^ matters from the bodies of the persons breathing it drained land ; ncithei can human beings , a damp bouse is a 

Such a state of air is especially favourable to the multiplication synonym for an unhealthy house, you all know that , but it is 

of the poisons of diseases , such a state of the air is also brought only within the last few years, as the result of a most important 
about by the non-removal of refuse matters from the vicinity of samtary research, made by Dr Buchanan, that we have come to 
habitations. Dr LaycoCk tells us that the phagiie m York m know os a scientific fact, beyond all dispute, that the drying of 
each of its visitations, and also the choleia, broke out in the the soil of a town reduces the number of deaths from consump* 
same abominably filthy place , and in cholera epidemics it has tion in a most extraordinary manner , in some towns the number 
tieen repe.aledly noticed that those parts of towns which are of deaths under this head has been reduced by one-thirior even 
most filthy and most over crowded, always suffer worst by one-hnlf, in this way. 

But the danger is not only from special epidemic diseases. To mention some other special diseases which have been sue- 
Such insanitary conditions induce a lowered vitality of the in- cessfuUy combatted of late years, look at scurvy, that terrible 
habitants, who become prone to attacks of diseases of all sort* , malady which formerly decimated our navies ' We know now 
and then we have sickness, inability to work, and consequent that that disease may be prevented by the use of limejutce as 
umbihty to earn bread and to pay rents, and so the evil recoils part of the daily food, and we are no longer afraid of it, (Somw 
fi-om the tenants upon the landlords. One witness says, “Rent illustrations of the ravages of this disease were given.) 

Mthe best got from healthy houses. ” Another, “Sickness at Look at small-pox, beyond all exception the most featfiil 
all tlmea forms an excuse for the poorer part not paying their epidemic disease with which the world was ever afflicted I Wo 
rent, sad a reasonable excuse ” know how to prevent it, and we have recently had a very levera 

I consider that one of the most important conclusions that the lesson from not applying that knowledge. It is to the immortal 
study of sanitary science has forced upon ns lately is the conclu- credit of England that Jmner, the discoverer of vaccination, was 
sion that the immediate removal of refuse matters is one of the an Englishman ; there are certain people, and they have octn^y 
first necessities of the healthy existence of a community. There formed a society, who are trying to get compulsory vaccinatiOA 
are those who would have you believe that refuse matters may done away with m this country. Let me tell you ^at if there if 
be rendered innocuoas in one way or another, so that they one fact established in preventive medicine It is that vaccination 

may be kept with safety in and near to houses Don’t listen affords a protection from small-pox ; let me tell you that tUs 

to them ; the pnnei^de is wrong — radically wrong Depend statement is founded upon an induction such as has been brought to 
upon It that the true method is to get nd of such matters at bear upon no other subject in medical science, and, let me a^, 
once, and m the simplest possible way, and that is the cheapest that those persons who bring isolated facts as arguments against 
plan m the end Show me a town where refuse matters are a statemmit so supported, show that they have no idea of the 
kept— no matter how they are treated— and 1 will show you a nature of an inductive argument at all. An imvacoiiiated pat- 
town where the standard of vitality is low ; I will show you a son is a danger to the community, and ought not to be allowed 

town with a high death-rate, especially among children. o go at large, and so fair persons be^ in^y fined ^ 
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flot sllowtag their children to be vace^ted, and then permitted 
to keep them unvaccinated, the children ought to be vaccinated 
Iw the public vaccinator, even In aplte of their parents, who 
(hould not be allowed to risk their children’s lives through their 
own obstinacy and ignorance j and not only their children’s 
lives, but those of the persons around them. The recent epidemic 
of small-pox sliowed us several Important things — ^it showed us 
what we knew before, that smsll-pox is far more fatal to un- 
vacclnated than to vacanatcd persons ; it showed us that while 
tmalUpox is especially fatal to unvaccinated children, it is less 
fetal to vaccinated children than to other persons ; thus demon- 
Strating the necessity of re-vaccination, and it showed us that 
re-vaccination once performed is actually a better protection 
against small pox than a previous attack of small-pox is You 
• know that it is not common for a person to have small-pox 
tsnce. Well, it is much less common for a person to have 
small-pox after he has been successfully re vaccinaterl, and if he 
1 ms It IS almost certain to be a very mild attack Out of nearly 
lJ,CKiO cases of small-pox admitteri into vanous l.ondon hospitals 
during the late epidemic, only four presented proof of having 
been re-vaccinated 

Let us pass on to typhoid fever Here is a disease of the very 
existence of which, as distinct from certain other diseases, we 
have only known m recent times but yet a disease about which, 
thanks to the researches of men now among us, one of whom it 
especially becomes me, as his pupil to mention. Sir William 
Jenner, we really seem to know more than about almoat any other 
diaease ; a disease which we deliberately hunt down to its source, 
and stop just as we could stop the supply of stone from a quarry 
or of nfles from an armoury ; a disease, the haunts and habits of 
which we know with such accuracy that we are able to go into a j 
house and say, “ Alter this, and alter thal, or tou will very likely > 
get typhoid fever here,” a disease the ways of which we know so i 
well, that, when there has been a case of it caused by local 
defects in a house, we can almost predict what alterations are 
«qui^ without going to the place .Surely the results obtained i 
from the study of this disease are some of the most sinking 
results of Kinitary progress in our d.ay I find that the idea has | 
become widely spread that the recent epidemic of typhoid fever i 
in London was due to tiie distribution of milk from a sewage j 
ferm , this was not so, and I regard it most in the light of a ; 
special providence that none of the milk sent out from that ; 
eslablishment came from a sewage ferm • had it been so, such a i 
feet, combined with the prejudice and ignorance which exists upon | 
the matter, would have dealt a severe blow to the progress of one , 
of the greatest sanitary improvements of the day The cause of ' 
that epidemic is known with absolute certainly, the very ciianncl 
by vrbith the poison got mto the dairy well having been recently 
unearthed. 

I must allude, for an instant, to the recent sanitary legislation , 

It has been found fault with by many on account of matters of 
detail ; but consider the fact that the result of it is that the 
country has spent a large sum of money m the employment of 
medical officers of health and sanitary inspectors, and that such 
men now exist, and you will see that m it we may find great cause 
for rejoicing when looking to the future of sanitary progress. In 
a lecture on the “ Ilistory of Hygiene,” which 1 delivered some 
three or four years ago at University College, London, I said, 

“ From Its veiy nature, hygiene mterests all classes of society, 
but It is to those who are worst off— the poorest and most 
wretched — that it must direct its first attention. Civilisation has 
J evils as well as its advantages, as Bouchardat has well re- 


forward to by Dr. Forkes when he wrote “ Let us hope that 
matters of such great moment may not always be considered as 
of less importance than the *lan^ages of evlinct nations, or 
the unimportant facts of a dead history ” 


houses for the working classes, to a free supply of good water, 
and to satisfactory sewerage arrangements, tnat we must look for 
an amelioration in these respects ; and I would hasten to add, to 
a wider spread among those classes of such an education as 
shall lead them to appreciate the means used for the improvement 
of itoir condibos, and to lend a helping hand for the furtherance 
of those means.” 

I feel that I cannot do better m conclusion than congratulate 
this town on having, through the munificence of one of its 
eitUens, been the first to appreciate the importance of the educa- 
tion of the people m these subjects, and on having such an 
institution as thU m which so much useful knowledge is imparted 
to the people, and congratulate myself oo having the pnvtlegeof 
such an opportunity of spreading broadcast the great truths of 
fWutaiy science. The time is mu’ ’ 


SCIENTIFIC SERIALS 
Tiib current Ibts commences with the latter part of Mr 
Brooke's notes on the ornithology of Sardinia, special attention 
being drawn to Olts tetrax, which is moderately common , Ihacnt- 
copUt us roseus, which occurs in large fiocks'darmg the winter and 
even up to June; the presence of P enthacu^ is doubtful 
Fuifca merasa was not seen, though included in both Cara’s and 
S dvadorrs lists In the museum there are several specimens o 
} hatarrocorax ilemamtu, and P carbo is extremely common. 

I at us andomm iS found, though very rarely — Captain P W. 
Hutton, In a note on /iat/us madestus of New Zeahand, gives 
evidence to show that Dr Uullcr is in error when he considers 
R fuodestm to be R dtt'ffenbcuhn^ in an immature state of 
plumage, as the proportions of the chicks are different, and the 
bill of the latter more slender — Messrs .Salvin anil Elliot in 
coiumuation of their notes on the 7 rorhthdtt, discuss the genus 
Thahirania, which is exclusively trojucal, and consists of eleven 
sjitiits and five sections — In notes on Chinese ornithology, 
Mr R Swmhoe draws special attention to CeryU rudis at 
Ningjio, Galltnago sohtana, Pndromtnas verrdut, and other 
land as well as water-birds found at .Shanghai —Mr Sclater 
supplements Mr Salvm’s list of the birds of Ntcaragtia, with 
additions from a recent small collection made by Mr Belt, 
.uidmg seventeen species, mostly well known through Central 
Aiiicrica — Mr E L layard gives notes of the birds observed 
m Para , and Mr Sclater desenbes and figures two new species 
named by him Picoia/ta tavanit, and Thamnophlu\ stmphx — 

( aptam J II Lloyd on the birds in the province of Kattiawar 
m West India, commences the detailed account with an inte- 
rs sting comment on the general ornithological description of the 
ngion. 

'twt. Monthly Mu-rosiopicdl ’Journal Uts October, commences 
with a description, by Mi F H Welch, of the thread-norm 
Ft'ana tmmiltt, occasionally mfesung the vascular system of the 
dog. With remarks on the same, relative to Haeniafozoa in 
general, and the Kilaria in the human blood The specimens 
ilcscrib^ were obtained ft om the right ventricle and jiulmoiiary 
.iiicry of a dog, from Shanghai, the male, female, and young 
being descrilied The left ventricle also contained some 
of the young — Dr Royston-Figott fully illustrates a paper en- 
tiihd “Researclies in bolar Spectra, applied to test 
residuary aberration in microscopes and telescopes , and 
the construction of a compensating eyc-piece, being a sequel to 
the paper on a searcher for aplanatic imams ” — Dr Rutherford 
describes a new freezing iincrotome in v^ich the freezing box 
and escape tube me much larger than m hig older instrument, 
and the indicator is improveil — Mr f h. Stodder, in a letter, 
points out that it is inaccurate to suppose that the nominal price 
of American objectives is directly comparable with that of 
h nglish makers, as the value of money m the two countries is 
so different, and duty has to be paid on entering the former, 

Annah ds Chirntra appbeata alia MeJictna, July number, 1873 
— We notice m this journal, besides a number of formtilEe for 
pharmaceutical preparations and other details interesting to the 
dniggist, a paper by A Gubler, on expenments ivith new and 
old opium alkaloids, which deals, amongst others, vnth apo- 
morphia — There is also a translation of-Mr Simon’s memoran- 
dum on the diffiuion of cholera, and other papers from native 
and foreign sources. In the Rendteonto dd/o stsstont ddl Atade- 
»m dtUt scunie dell’ Ishtuto dt Rologna, 1872-1873,” are given 
briefly (m about 189 pages) abstracts of the papers read before 
the Society, together vritii other matter of the usual nature 

RtaU Ishtuto Lombardo ds saenae c UUre A'<woifo«f<, 'hasciroIo 
July 1873 —This number contains several cntical Ute- 


I mt coming WM locdced 


1 philosophical papers, iiicludmg one < 
by C Cantoni.— In the scientific sectic 


rary, butoncal, 1 

Kzmt’i philosophy, ny e, - — , - 

there is a paper by Prof CavaUeri on improvements in the 
hUiOKOjpe, and a portion of a pajicr by P. Cantoni on elw- 
tncal sdL^ce, which is illustrated with several tables of data. 
— Fasdeolo XIV contams a paper o“ ^*1“ capacity of the nasal 
fossa, by P Mantegazza, and one oa cholera by G .Strambio.-- 
C. Losabrofto detA^ some experiments on lUe tonic setioa of 



S^o 






lOe/. t6t lIjS 


umlIk (fuiu/0) affected with the Ptnnllum ilcmcum The l 

maictami that the mitize in this state acts injariously. G. Saa< 
galli, who replies to the paper, maintains that the effects are dae 
to another cause — New comet discovered at the Royal Obserra- 
tory of Milan, by G Tempel ; communicated by G V. Schia- 
parelli — The continuation of P Cantoni’s paper on electricM 
adherence is given. — The other papers are on the propagation of 
the corpuscle cornalia, by C Uibell, and a letter on a purulent 
disease of one hemisphere of the brain, by L Porta. 


SOCIETIES AND ACADEMIES 

Philadelphia 


annals of the time. — M. BwaM gave a paper on th^ pamg^ 
Eiek. xlv. 13 • ** Twenty shekels, five-and-twenty shekels, tea- 
%. >1 jt j, known. 


and-five shekels si 


I be your ma 
6o shekels (i 


and this enumeration, he thmks, was m order to exactness ai 
certainty, not because there were coins of these several values. 
The Septuagmt version (rightly read) makes the maneh So 
shekels, and it is known there was such a maneh. The author 
advances a theory, on which the passage affords evidence of bo& 
manehs having been known m the first half of the sixth century 
B.C.— Dr. Voss communicated a note on the geometry of focal 
surfaces of congruences 

Aug. 20.— M. Mmni^rode gave a long paper on a new 
meUiM of solving Pell’s Equation 


Academy of Natural Sciences, June 3 — Dr Ruschen- 
berger m the chair — “ Fertilisation of Pedicularts conadensuS 
Mr Thomas Meehan drew attention to the structure 
of the flower of Piduularis canadensis, in which it was 
evident self-impregnation was impossible, and there seemed 
to be no special arrangements for fertilisation by distinct 
agency, as there were in so many allied plants. In this 
case the stamens were included in the closely compressed 
arc), f the corolla, and, with the anthers, were directed retrorsely 
to the pistil, which at an early siage, and long before the ma- 
turity of the pollen, was protruded beyond the corolla, rendering 
self-fertihsation almost impossible in this flower But the flowers 
were always abundantly fertile, and though the arrangements 
were such as seemingly to afford no chance even for insects to 
aid in the fertilisation, it was also probable that in some way it 
was accomplished by them Both last season and this he had 
devoted some time to watching the plant, but failed to find any 
clue to the process A species of Bombus seemed to have the 
plant especially under its charge, visiting the flowers m west 
numbers j but they bored through the corolla on the outsiM of 
the tube for the saccharine matter, and the anthers or pollen did 
not seem to be in the least disturlied by this .Still it was so 
highly probable that in some way some insect aided m the cross- 
fertiluation of these flowers, that it might serve a useful purpose 
to direct attention to it, as others with time and opportunity might 
discover what he had failed to find. 

Riga 

Society of Naturalists, April 16— M Tank communicated 
some observations on honeydew, which he thmks is an imme- 
diate excretion of the leaves due to cooling — M. Behrmaim 
gave reasons fur doubting the supposition that certain fires which 
occurred almost daily from October to December last year, in a 
village of the Orel Government, arose from phosphoretted hy- 
drogen out of the marshy ground 

April 23 --M Petzholdt read a paper on the composition and 
formation of Imatra stones. Various hypotheses of formation 
have been given — the gyratory, the stalactitic, the geological, 
the vegetable, the animal, &c Parrot suppos^ the stones to 
be petrified, shell-less molluscs. M Pet/holdt formulates his 
view thus . — In a slimy layer of fine sand, mud, and carbonate 
of lime, aie formed, through mutual attraction of particles of 
the latter, several ball-heaps of lime. Next, dry deposition of 
the whole at a later epoch. Disturbance of the stratum by 
water, settmg free the hard spherical masses (Imatra stones). 

'April 30 — M. Pfcifler showed a small headless chick with 
large legs, found dead with another, which was alive in the 
same egg The two were connected by a^fibre. After separa- 
tion the living cluck throve normally 

May 21.— M Glascnapp gave a note on blackened wood m 
certam trees blown down m a storm The blackening is attri- 
buted to a kind of fungus which formed on the north side of 
the trees while >ct itandmg — M Gottfnedt read a paper oa 
enclosure of diamonds m xanthophyllite ; the suppose dia- 
monds he finds to be merely hollow spaces, erosion figures. 
— M. Teich gave an account of an excursion to North- VVest 
Kurland.— The Corre^ndenc Platt, No 9, contains a descrip- 
tion of the snakes or the Baltic Provinces, of which there are 
three species— Vtjtera vervs, Tropidonotus mUnx, and Corondla 
latvts. 

Gottingen 

Royal Academy of Sciences, Aug 6 —Dr Paul du Bois- 
Reymond commumcated a paper on the representation of func- 
tions by Fourier’s series 

Aug. 13. — M. Waite compared some points m the Aimales 
Sithienstt, relative to Pippin and Charlemagne, with other 


Paeis 

Academy of Sciences, October 6 — M. Bertrand m the 
chair — The foUowmg papers were read : — Note on the means 
used to obtam a constant temperature m rooms and on the 
methods of moderatmg it dunng the heat of summer, by General 
Monn —On new propyl compounds, by M A. Cahours. The 
author described several ethers of the propyl senes. — Certain 
considerations on the yellow elastic tusue and its immediate 
organic analysis, by M Chevreul. —Treatment of carbuncle and 
malignant pustule by carbolic aud and ammonic carbolate, by 
M D^clat — Statistical tables of the losses of German armies m 
France dunng the war of 1870-1, by Capt D. H. Leclerc. — The 
subcutaneous infarctus of cholera, by M Bouchut — Un the im- 
provement in healthfulness caused by tlic growth of Eucalyptus 
glabulusxn marshes, by M Girabert — Studies on the Phylloxera, 
by M Max Cornu — On the action on the vine of the carbonic 
disulphide used to destroy the Phylloxera, by M Lecocq de 
Boisbaudran — On the size and vanations of the sun’s diameter, 
by S Respighi The author m his letter cnticised becchi’s 
statements as to the difference between the nautical almanac 
diameter and his own observations by monochromatic light. He 
regarded Secchi’s observations as erroneous — On the theory of 
the thrust of earthworks hy M. J Curie —On the condensation 
of ga.ses and liquids by carbon, by M. Melsens. The author 
noticed the thermal phenomena produced by the contact of the 
liquids with carbon, &c.— On the production of certain borates m 
the dry way, by M. Ditte —Researches on tnbromacetic acid, 
by M. H. GaL— On the development of licUrackians. This was 
a note on the embryos of Hylodes martinensu, by M. Bavay. 
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THURSDAY, OCTOBER 23, 1873 


LIST OF SCIENTIFIC SOCIETIES 

AND FIELD CLUBS 


<i^l!iistol Naturalists’ Society 
» /'Cheltenham Naturalists’ Association 


1862 204 

1867 32(E) 


In Great Briiain and Ireland. 

The following list has been compiled mainly from in- 
formation recently sent us ^ the Secretaries of the 
various Societies named. For obvious reasons the 
Chartered London Societies have been omitted, and in 
the meantime we have omitted the scientific societies 
connected with the public schools, a list of which we 
hope to be able to give in an early number. Corrections 
of the following list and any additional information are 
requested by the Editor. The letter (E) denotes that the 
number of members has been taken from the list 
appended to Sir Walter Elliot’s Address to the Edin- 
burgh Botanical Society (November 1872) ; a denotes 
that the Society is also a Field Club , and b that it issues 
regular or occasional publications. 


County .nnd 1 tllo of ‘•ocicty 

ll 

‘ica 

Em. I AND AM) Walfs 



Be, k shire 



Reading Microscopical Society 
«/Newbury District Field Club 

i860 

72 

1870 

98(E) 

Buihnghnni ihn e 



High Wycombe Nat Hist. .Soc. 

1865 

70(E) 

C antbridsishire 



/Cambridge Philosophical Society 
a „ Field NaturalGts’ Club and jinto- 

1819 

557(E) 

mological Society 

Cambridge Natural Science Club 

1852 

1872 

40(F) 

12 

Cheshire { ^le Lancashire) 



nChesicr Society of Nat. Sci. 

1871 

454 

Co, mvall 



Cornwall Royal Geological Society (Penzance) 

1814 

1818 

163(E) 

n/Royal Institution of Cornwall (Truro) 


/Gomwall Royal I’olytechnic Soc. (Falmouth).. 

1833 

400 

/Penzance N at. Hist, and Antiquariiin Soc 

1839 

6o{E) 

Cumberland 



oKeswick Literary .Society 

1869 

70 

Dei'onshire 



n/Plym.uth Institution and Devon and Cornwall 
Statistical Society 

Torquay Natural History Society 
o/Teign Naturalists’ Field Club 

1812 

1*8^ 

«S3(E) 

104 

>23 

Association for Advancement of Science, Lite- 

rature, and Art 

1862 

174(E) 

d/£xeter Naturalists’ Club and Arch.-col Assoc 

1862 

16s (E) 

Dorsetshire 



/Furbeck Society 

>855 

3o(?) 

Durham (See Newcastle) 



oSeaham Nat Hist. Club 

1861 

SO(E) 

Glantotganshire 



/Royal Institution of S. Wales (Swansea) 
a/Ctrdiff Naturalists’ Society 

Z 


Gloucestershire 



Bristol Microscopical Society 

Jljl 

33 (E> 

a/Cotteswold Naturalists’ Field Club (Stroud) . 

100(E) 


Na ao8-Vou viii 


Hamf'shv c 

/Tde of Wight Philosophical and Scientific Soc. 
n/Wmehester and Hampshire Scien & Lit. Soc 
Bournemouth Nat Hist iS: Antiquanan Soc 
S of England Lit. St. Phil Soc (Southampton) 
Hereford, hue 

«/Woolhope Naturalists’ Field Club 
Kent 

asl Kent Natural History Soc (Canterhuiy) 

^/Folkestone Natural History Society 
rt/Maidstone and Mid-Kent Natural History ar 
Philosophical Society 

rt/West Kent Natural History, Microscopical and 
Photographic Society 


Lomion, Counties 


•tiluciid i 


Geological Association 
u/(,>uekett Microscopical Club 

(Jld Change Microscopical Society 
/» /Croydon Microscopical Club 
South London Micros and Nat. Ilist. Club 
,, ,, Entomological Society 

ffNcw Cross Mlcios and, NaL HisL .Soc 
Sydenham and Forest Hill Micros. Club 
Bethnal Green Clubs 

Lancashire 


/Uincashire and Cheshire Historical Society 
7/1 iverpool Naturalists’ Field Club 
/M.inchester Field Naturalists’ Society 
o „ Scientific Students’ Association 

II ,, I owet Mostly Street School Nat 

Hist Soi about 

/iLuiiesdole Naturalists’ Field Club (Lancaster) 

„ Entomological Society 

<»/ ,, (jeologictvl Society 

Warrington Literary and Philosophical Society 
iMiestn shire 

/Leicester Literary and Philosophical Society 
'No, folk 

((Norwich Geological Society 
((/Norfolk and Norwich Naturalists’ Society 
„ Microscopical Society 
No, thamptonsh ire 
((Northainptonshire Field Club 

Northumberlandshire 

Newcastle-on-Tyne LiL and Phil. Soc [i793| 

/ „ „ Antiquarian Soc 

,, ,, Entomological Soc. ItSyoj 

/Northumberland, Durham, and Newcastle Nat 
Hist Soc. (Newcastle-on-Tyne) 
o /Tyneside Naturalists’ Field Club 
Nottinghamsla, e 
aNottingluiai Naturalists’ Society 

„ Literary and Philosophical boc 
Oxjordshu e 
Astnnolean Society (Oxford) 

Shropshire 

f Society 1 1833 1 

;s Natural History and 

118351 


1831 

r86o 


115(E) 
r 74(E) 


35(E) 


70(E) 

86(E) 
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(iSevein Valley Naturalisti’ Field Club (Bndge- 
north) 

rtCaradoc Field Club (Shrewsbury) 
a „ Field Club 


243(Ii 
1861! 71 (E 
6o(li 


Royal Literary and Scientific Institution (Bath) 
ASomersctshirc Artliitologicaliy. Nat Uist Soc ' 
niBath Nat Hist and Antiquarian F’leld Club 
Staffo>.hhiu 

niNortli StafTordsliire Naturalists’ Field < lub IlSfijI 
rtTamworth Natuial History, Geological, and I 
Antiquarian Society '1871 

SuffM 

f>iSu6folk Institute of Archaiology and Nat. 

(Bury St. Edmunds) 

Su) tty {.W London) 
n( 5 HoImesdale Nat. Hist Club (Rcigate) 

Sifsst 1 

(jiiBrighlon and Sussex Nat Ilist. Soc 
udf^wes and East Surrey Nat llist .Soc 
iEastboume Nat Hist Soc jiouo 

Wyxnmehhtre 

iWarwickshireNat Hist and ArchTeologicalSoc 1836' 
ab ,, Natuialists' and Archxologists’ 1 I 
Field Club 1854 

Birnnngliam Nat Ilist and Microscopical Soc 185S 
Leamington Philosophical Society 1866 

Willshue I 

Wiltshire Arcluological and Nat Hist Soc 1853 

U'oxestoshn | 

^Worcestershire Nat. Hist Soc '1853 

a „ Naturalists Field Club 1846, 

rtiSMalvcrn Field Club 1853 

(idDudley and Midland Geological and Scientific' 

Society and Field Club '1862' 

.'I.eeds Philosoi lineal and Litentry Society 

Wlull I iter.' ■ - 

Slieffield I 
Whitby Li . 

/lYoikshirc PI 
^ScarliorouRli I’hilo'optiical Society li82<i 

//W. Riding Gfolo-nt il and Polytechnic Society 18 tS 
n^Yoihshire N itni ib I Club ■ 1.840 

otialifax Naturalist,’ Society 1*857 

(j Leeds Natural Ilktoiy Society '1862 

abWesl Riding Consolnbitcd Naturalists’ Society 1862 
including — 

(tHuddersfield Naturalists’ Society 1847 

nHeckmondwike „ ,, 1861 

nWest Clayton „ „ 1862 

nOvenden „ „ 1865 

nBamsley „ „ 1867 

nStamland ,, ., 1868 

uRippenden ,, ,, 1871 

nllolmforth „ ,, 1S71 

rtWakehcld ,, ,, 1871 

oLivcrsedge „ „ 1872 

/iRostrick ,, ,, 1873' 

.iBirkby ,, ,, '1873, 

^Ripon Scientific Society '1862' 

irHichmood mdN Riding N.atiiralisU’ F'leld Club'1863,' i 
itNorlaiid N.nlur.ilulV Society 1863 

iiWlereland Liteiary and Philoso"’ — ' 


oStE) 

41(E) 

61(F) 




sophital Society '1863 I 


oBrndford Pliilosophical Society 
oBollon Scientific Students’ .Society 
ol.eedb Naturalists’ F'leld Club and Scieiitific| 
Association 

Bolton Literary and Scientific Society 
rtPhe Denny thib (Leeds) 
rtMorley Naturalists’ Society 


lb,ftM,nAiu' 

Abcniecn I’liilosophicd Society 
itb ,, Nat Hist Soc 

/Ittuukshu t 

itABerwickshire N.aturalists’ Club 
Claihu,v,naHshiie 

a/'AHor Nat Science and Archa-ology Soc. 

lyum/tusshtn 
a/'Damfriesshire Nat Hist and Antiquarian Soc 
Fi/.^hii 

oLargs Field Naturalists' Soc 

/v»/5« .//»< 


Inverness Literary Institute 

^Glasgow Philosophical Society 
ab ,, Nat. Hist .Society 

ab „ Geological Society 

Maxayxhtxa 

Elgin and Moray shoe Lit and Scien Assoc 
Am, a 

Naim Naturalists’ Club 

Oihifv 

Orkney Nat Hist Soc 

Pirthfhtu 

Perth Literary and Antiquarian Society 
(i/i Perthshire Society of Natural Science 

Paisley Field ( lull (recently formed) 

A'inbt,, i,fi 


IRPLAND 

'tntnm 

/'Belfast Nat Hist and Philosophical Society 
7< ,, Naturalists’ Field Club 

( orb 

Hoy.al Institution (Cork) 

Cork Literary and Scientific Society 
Cuvienan .ind Archreological Society (Cork) .. 

J ondonderry 

/i/DerryNat. Hist, and Philosophical Society 


H A 


ilg 

249 (K) 


•ail 
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LOCAL SCIENTIFIC SOCIETIES 
I. 

W E have devoted part of our space this week 
to a kind of Census of our Local Scientific 
Societies It will be seen that in these Islands we 
already muster a goodly number, but no friend of 
Science would consider the number satisfactory , it does 
not, we are sure— seeing that there are twenty counties in 
England and Wales, and a much larger proportion in 
Scotland and Ireland, which appear not to boast of any 
such society — represent the true activitj of the different 
regions from which, so to speak, the societies are fed. 
Wc do not suppose that our list is accurate , indeed our 
present purpose m printing it is to gather information 
We hope that many societies exist which are not m our 
list ; we fear that some have already ceased to exist since 
the time that Sir Walter !■ Ihot, with infinite pains, com- 
piled some of the data on which we have had to rely in 
the absence of information forwarded by the officers of 
the societies themselves 

On the whole, however, all lovers of Science and advo- 
cates for the spread of scientific education among all 
classes, ought to fed greatly gratified at the rapid increase 
during recent years, of local scientific societies and field 
clubs indicated by the dales of foundation to be found 
m our list. No more unmistakeable sign of a general 
elevation of taste, of the spread of the scientific influence 
and of a desire for scientific knowledge, can, we think, ' 
be obtained, than this starting-up, in all parts of the 
country, of societies for the cxpiess purpose of scientific 
work in one form or another, and that generally as a 
means of rccieation By far the greater number of the 
societies have had iheir birth within recent years. With 
one or two exceptions, the older societies are not very 
promincnly scientific, while as a rule the recently founded 
ones bear on their very front the declaration tb.at they 
have been established solely for the pursuit of Science 
This is indeed \ ery encouraging, more especially when 
we reflect that this result is no outcome of any temporary 
burst of enthusiasm, of any exciting scientific “ revival ” 
agitation, but IS simply the natural fruit of the slow but 
sure development of the scientific spirit in our country. 

From the mfoimation which has been kindly sent us by 
the secretaries of the various societies many interesting 
facts might be presented, and many curious and valuable 
inferences drawn. It will be seen from the list, that the 
societies are very unequally distributed over the country, 
quite a busy hive of them being clustered around the border 
counties of England and Scotland, while not a few counties 
in both countries, as well as in Ireland, are quite unre- 
presented, and many large counties by but a single society. 
Why should this be f Is it to be atliibuted to the backward 
state of intelligence and education in the unrepresented 
districts ? Wc do not think so ; we beheve that m every 
county in the three kmgdoms, men and women will be 
found with an intelligent love of Science, a desire for scien- 
tific knowledge, and a wish for the spread of scientific edu- 
cation. Such people only require to be roused toperceivethe 
advantages of the establishment of scientific societies and 
field-clubs in their midst j if only some* one would take 
the initiative and start such societies where they do not 
at present exist, we have no fear, if judicious means be 
used, that ample success will follow. From the large 


number of members belonging to many of the societies 
members belonging to all classes of society, it will be 
I seen that it is now considered honourable to be connected 
with such an association ; and although m most societies 
there is only a small nucleus of working members, still 
while efforts should be made to engage all m the work, 
the non-wotkmg majority should be considered as, at least 
by theu: subscriptions and good-will, they help on the 
good cause. 

Into these and other details we hope to enter in one or 
moie future articles, founded partly on the statistics we pos- 
sess At the present time, when a Committee of the British- 
Association is considering the ivhole question of our local 
Societies, wc think it useful to point out the extreme 
importance of an increased activity in this direction. The 
itcent .action of the Government in aiding the establish 
ment of Science Schools has enormously increased the 
advantages which such local associations may confer on 
outsiders, while at the same tune it has greatly widened 
the recruiting ground. And it is in this double capacity 
that the formation, encouragement, and extension of such 
soiieties should be the c.irc of all, whether scientihc in 
their tastes or not , while, to fntnds of Science it is 
(racial, for Government aid, under existing arrange- 
ments, can only come where there are Science Classes ; 
.ind without Government aid, m nine cases out of ten, 
the thing will fall to the ground altogether, or drag on 
an existence of second-rate utility. 

If there then be any Scientific Societies without Science 
Classes attached to them, let them be assured that their 
museums are comparatively valueless ; and further, that 
their museum must always remain as it is, for though 
it IS clear to many that the Government must soon supply 
typical collections to museums which are available for 
leaching purposes, it is equally clear that there is no 
reason why they should do so to museums the utility of 
which is limited merely to members of a society. 

Again If there be any Scientific Societies without 
Science Classes attached to them let them be assured that 
their courses of lectures will prove of the least possible 
value; for mere lectures to those anxious to learn, but who 
arc debarred from more serious study, are more than dis- 
appointing, they are hurtful. 

In the ordinary course of things the Lecture should be 
the precursor of the Science Class The Science Class 
should drive the student to the Museum, and from the 
zealous students the society should be recruited. 

There is one point in which all will acknowledge our 
loc.al societies have of late made considerable progress, 
and here again the British Association has been helpful 
to them — we refer to the more general establishment of 
courses of lectures, and the more general engagement of 
competent men of science, to place things new and strange 
before their members. Let not such lecturers forget that 
their duty is almost a sacred one ; though he may not be 
.1 Davy, there may yet be a Faraday among the audience, 
one who may be gamed or lost to Science according as 
the lecturer does his allotted work well or ill 
I Thu brings us to another point Why should not 
1 physical and chemical apparatus available for high- 
I class experimental lectures be occasionally seen m 
I our museums or m rooms adjoining them? Why 
ifiwiifi the stuffed crocodile and curious weapon of some 
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southern race of savages have it all their own way to the 
extent that they do ? Here, no doubt, our Government 
has been greatly at fault, for after all, humble local 
museums, parvts componere tnagna, are little British 
Museums, and there is no help provided by the govern- 
ment for any physical, or chemical, or astronomical 
students m the British Museum But though our govern- 
ment IS behind the age in London, the South Kensington 
authonties are alive to the weak point in the armour, as 
regards the provinces, and if a local society will only 
e|toblish a Science Class, travelling collections of the most 
Important modern scientific instruments are to be had for 
the asking ; and we may hope that ere long there may 
be a model museum at South Kensington, doing for 
physical science what is done for it in Pans by the magni- 
ficent Consetvatotre des Art!, et Af<tie'rs,a. museum m 
which the applications of Science, and the implements for 
the teaching of Science hold the fir-t place 


FARADA y ON SCIENTIPIC LECTURING 

A t a time when the lecture season is commencing, we 
believe we shall be doing good service by placing 
before those of our readers who are not already ac- 
quainted with them in Dr Bence Jones’ “ Life of 
Faraday,” the opinions of that great man on many points 
connected with lectures on Science. 

They were written to a friend when Faraday was but 21 
years of age, but we believe he would have changed little 
though he might have added much if he had revised them 
in his later years. He commences by explaining that - - 
" The subject upon which I shall dwell more particu- 
larly at present has been m my head for some considerable 
time, and it now bursts forth 111 all its confusion. The 
opportunities that I have latterly had of attending and 
obtaining instructions fiom various lecturers m their 
performance of the duty attached to that office, has 
enabled me to observe the various habits, peculiarities, 
excellencies, and defects of each of them as they were 
evident to me during the delivery. I did not wholly 
let this part of the things occurrent escape my notice, 
but when I found myself pleased, endeavoured to ascer- 
tain the particular circumstance that had aflccted me , 
also, whilst attending Mr. Brand and Mr. Powell in their 
lectures, I observed now the audience were affected, and 
by what their pleasure and their censure were drawn 
forth. 

“ On going to a lecture I gener.illy get there before it 
begins ; indeed, I consider it as an impropnety of no 
small magnitude to disturlj the attention of an audience 
by entering amongst them in the midst of a lecture, and, 
indeed, bordering on an insult to the lectuier By arriv- 
ing there before the commencement, I have avoided this 
error, and have had time to observe the lecture-room.” 

He dwells on the form of the Iccture-rooro, and then 
indicates how important a matter ventilation is. 

“ There is another circumstance to be considered with 
respect to a lecture-room of as much importance almost 
as light Itself, and that is ventilation How often have I 
felt oppression in the highest degree when surrounded by 
a number of other persons, and confined in one portion 
of air ! How have I wished the lecture finished, the 
lights extinguished, and myself away merely to obtain a 
fresh supply of that element ' The want of it caused the 
want of attention, of pleasure, and even of comfort, and 
not to be renamed without its previous admission. At- 
tention to this IS more particularly necessary in a lecture- 
room intended for night delivery, as the lights burning 


add considerably to the oppression produced on the 
body ” 

He then goes on — 

“ Having thus thrown off, in a cursory manner, such 
thoughts as spontaneously entered my mind on this 
part of the subject, tt appears proper next to consider 
the subject fit for the purposes of a lecture. Science is 
undeniably the most eminent in Us fitness for this pur- 
pose There is no part of it that may not be treated 
of, illustrated, and explained with profit and pleasure to 
the hearers in this manner The facility, too, with which 
It allows of manual and experimental illustration, places 
It foremost m this class of subjects After it come (as I 
conceive) arts and manufactures, the polite arts, belles 
lettres, and a list which may be extended until it includes 
almost every thought and idea m the mmd of man, 
politics excepted I was going to add religion to the 
exception, but remembered that it is explained and laid 
forth in the most popular and eminent manner in this 
way. The fitness of subjects, however, is connected m an 
inseparable manner with the kind of audience that is to 
be present, since excellent lectures m themselves would 
appear .absurd if delivered before an audience that did 
not understand them. Anatomy would not do for the 
gencralily of audiences at the R I (Royal Institution), 
neither would metaphysics engage the attention of a 
company of schoolboys, Let the subject fit the audience, 
or otherwise success may be despaired of.” 

Now for the lecturer ; — 

“ A lecturer may consider his audience as being polite 
or vulgar (terms I wish you to understand according to 
.Shulfleton’s new dictionary), learned or unlearned (with 
respect to the subject), listeners or gazers Polite 
company expect to be entertained not only by the subject 
of the lecture, but by the manner of the lecturer ; they 
look for respect, for language consonant to their dignity, 
and ide.as on a level with iheir on 11 The vulgar — that is 
to say m general, those who will take the trouble of 
thinking, and the bees of business — wish for sumething 
that they c.in comprehend This may be deep and 
elaborate for the learned, but for those who are as yet 
tyros and unacquainted with the subject must be simple 
and plain. Lastly, listeners expect reason and sense, 
whilst gazers only require a succession of words. 

“ These considerations should all of them engage the 
attention of the Iccturei whilst jireparing for liis occupa- 
tion, each partirul.ar liav ing an influence on his arrange- 
ments proportionate to the natuie of the company he 
expects He should consider them connectedly, so as to 
keep cng.iged completely during the whole of the lecture 
the attention of his audience 

“ I need not point out to the active mind of my friend 
the astonishing disproportion, or rather difference, in the 
perceptive powers of the eye and the car, and the facility 
and clearness with which the first of these organs conveys 
ide.as to the mind— ideas which, bi.ing thus gained, are 
held far more reicntivcly and hnnly in the memory than 
when introduced by the ear. ’lis true the ear here 
labours under a disadvantage, which is that the lecturer 
may not always be qualified to state a fact with the utmost 
precision and clearness that language allows him and 
that the ear cannot understand, and thus the complete 
action of the organ, or rather of its assigned portion of 
the sensonum, is not called forth , but this evidently 
points out to us the necessity of aiding it by using the 
eye also as a medium for the attainment of knowledge, 
and strikingly shows the necessity of apparatus. 

“Apparatus, therefore, is an essential part of every 
lecture in which it can be introduced ; but to apparatus 
should be added, at every convenient opportunity, 
illustrations that may not perhaps deserve the name of 
apparatus and of experiments, and yet may be introduced 
with considerable force and effect in proper places. Dia- 
grams, and tables too, hre necessary, or at least add in aq 
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eminent dmee to the illustration and perfection of a I 
lecture. Vtaern an experimental lecture is to be delivered, 
and apparatus is to be exhibited, some kind of order 
should be observed in the arrangement of them on the lec- 
ture table. Every particular part illustrative of the lecture 
should be m view, no one thing should hide another from 
the audience, nor should anything stand m the way of 01 
obstruct the lecturer. They should be so placed, too, as 
to produce a kind of uniformity m appearance No one 
part should appear naked and another crowded, unless 
some particular reason exists and makes it necessary to be 
so. At the same time, the whole should be so .arranged 
as to keep one operation from interfering with another. 
If the lecture-table appears crowded, if the lecturer find 
by his apparatus) is invisible, if things appear crook, d, or 
aside, or unequal, or if some are out of sight, .ind this 
without any particular 1 eason, the lecturer is considered 
(and with reason too) as an .awkward contriver and a 
bungler. 

“TTie most prominent requisite to .1 lecturer, though 
perhaps not really the most important, is a good delivery , 
for though to all true philosophers science and 1 lUire 
will have charms innumerable in every dress, yet I .im 
feorry to say that the generality of mankind cannot .accom- 
pany us one short houi unless the path is strewed with 
flowers. In order, therefore, to gam the attention of an 
audience (and what can be more disagreeable to a lec- 
turer than the want of u ?), it is necessary to p.iy some 
attention to the manner of expression The utier.inre 
should not be rapid and hurried, and consequently unin- 
telligible, but slow and deliber.ite, conveying ideas with 
ease from the lecturer, and infusing them with clc.irncss 
and readiness into the minds of the audience A lecturer 
should endeavour by all means to obtain a facility of 
utterance, and the power of clothing Ins thoughts and 
ideas m language smooth and harmonious, and at the 
same time simple and easy. His periods should be round, 
not too long or unequal , they should be complete and 
expressive, conveying clearly the whole of the ideas in- 
tended to be conveyed If they are long, or obscure, or 
incomplete, they give rise to a degree of labour in the 
minds of the hearers which quickly causes lassitude, in- 
difference, and even disgust, 

“ With respect to the action of the lecturer, it is requi- 
site that he should have some, though it does not here 
bear the importance that it does in other branches of 
oratory ; for though I know of no species of delivery 
(divinity excepted) that requires less motion, yet I would 
by no means nave a lecturer glued to the table or screwed 
on the floor He must by all me.ans appear as a body 
distinct and separate from the things around him, and 
must have some motion apart from that which they 
possess. 

“ A lecturer should appear easy and collected, un- 
dented and unconcerned, his thoughts about him, and 
his mind clear and free for the contemplation and descrip- 
tion of his subject. His action should not be hasty and 
violent, but slow, easy, and natural, consisting principally 
in changes of the posture of the body, in order to avoid 
the air of stiffness or sameness that would otherwise be 
unavoidable. Hts whole behaviour should evince respect 
for hts audience, and he should tu no case forget that he 
IS in their presence. No accident that does not interfere 
with their convenience should disturb his serenity, or 
cause variation m his behaviour; he should never, if 
possible, turn his back on them, but should give them full 
reason to beheve that all his powers have been exerted for 
their pleasure and mstruction. 

"Some lecturcre choose to express thei> thoughts 
extemporaneously immediately as they occur to the mind, 
whilst others previously arrange them, and draw them 
forth on paper. Those who arc of the first descnption are 
certainly more unengaged, and more at liberty to attend 
to Other pomts of delivery than their pages ; but as 


every person on whom the duty falls is not . qually compe- 
tent for the prompt clothing and utterance of his matter, 
It becomes necessary that the second method should be 
resorted to This mode, too, has its advantages, inas- 
much as more time is allowed for the arrangement of the 
subject, and more attention can be paid to the neatness 
of expression. 

“ Hut although I allow a lecturer to write out his 
matter, I do not approve of his reading it ; at least, not 
as he would a quotation or extract He should deliver it 
in a ready and free manner, referring to his book merely 
.IS he would to copious notes, and not confining his tongue 
to the exact path there debneated, but digress as circum- 
slanc es may demand or localities .illow. 

“ A lecturer should exert liis utmost effort to gain com- 
phtely the mind and attention of his audience, and 
iiieustibly to make them join in his ukas to the end of 
the subject flc should tndeavour to raise their interest 
.It the commencement of the lecture, and by a series of 
iinpciceptiblc gradations, unnoticed by the company, keep 
It .alive as long .as the subject demands it No breaks or 
digrissions forci'gn to the purpose should have a place in 
the Circumstances of the evening , no oppoitunity should 
be .lUowed to the audience m which their minds could 
wanclei from the subject, or return to inattention and 
carelessness. A flame should be lighted at the coininence- 
incnt, and kept alive with uniemitlmg splendoui to the 
end For this reason I very much disapprove of bre.aks 
in 1 lecture, and where they can by any means be avoided, 
they should on no .account find pl.ice If it is unavoidably 
necessary, to complete the arrangement of some expcii- 
niont, or for other leasons, leave some experiments in a 
state of progicssion, or state some peculiar circumstance, 
to employ as much as possible the minds of thu 
•audience during the unoccupied space— but, if possible, 

“ Digressions .ind wanderings produce more or less 
the bad cltects of a complete break or delay in a lecture, 
mil should therefore never be allowed exi ept in very 
peculiar circumstances , they take the audience from the 
m.un subject, and you then have the labour of bringing 
them back again (if possible). 

“ 1 01 the same le.ison (namely that the audience should 
not glow tired), 1 disapprove of long lectures , one hour 
is long enough for anyone, noi should they be allowed to 
e\( ced that time 

“A lecturer falls deeply beneath the dignity of his 
ch.iractcr when he descends so low as to anelc fo> elap\, 
and (I'Xa fot commemiation Yet have I seen a lecturci 
e\ on at this point I have heard him causelessly condemn 
his own poweis I have heard him dwell for a length of 
time on the extreme care and niceness that the experi- 
ment he will make requires I have heard him hope lor 
indulgence when no indulgence was wanted, and I have 
even heard him declare that the experiment now made 
cannot fail from its beauty, its correctness, and its appli- 
cation, to gain the approbation of .ill. Yet suiely such 
an error in the character of a lecturer cannot require 
pointing out, even to those who resort to it , its inipio- 
pricty must be evident, and 1 should perhaps have done 
well to pass it. 

“Hofore, however, I quite leave this part of my subject, 

I would wish to notice a point in some manner con- 
nected with it. In lectures, and more particularly experi- 
mental ones, it will at times happen that accidents or 
other incommoding circumstances take place On these 
occasions an apology is sometimes necessary but not 
always I would wish apologies to be made as seldom 
as possible, and generally, only when the inconvenience 
extends to the company I have several times seen the 
attention of by far the greater part of the audience called 
to an error by the apology that followed it. 

“ An experimental lecturer should attend very carefully 
to the choice he may make of experiments for the illus. 
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tration of his subject. They should be important, as 
they respect the science they are applied to, yet clear, and 
such as may easily and generally be understood _ They 
should rather approach to simplicity, and explain the 
established principles of the subject, than be elaborate 
and apply to minute phenomena only. 1 speak here (be 
it understood) of those lectures which are delivered 
before a mixed audience, and the nature of which will not 
admit of their being applied to the explanation of any but 
the principal parts of a science If to a particular 
audience you Qwell on a particular subject, still adhere to 
the same principle, though perhaps not exactly to the 
same rule Let your experiments apply to the subject 
you elucidate, do not introduce those which are not to the 
point 

“ Though this last part of my letter may appear super- 
fluous, seeing that the principle is so evident to every 
capacity, yet 1 assure you, dear A , I h.ive seen it broken 
through m the most violent manner— a mere alehouse 
trick has more than once been introduced in a lecture, 
delivered not far from Pall Mall, as an elucidation of the 
laws of motion 

“ Neither should too much stress be laid upon what I 
would call small experiments, or rather illustrations. It 
pleases me well to observe a neat idea enter the head of a 
lecturer, the which he will immediately and aptly illus- 
trate or explain by a few motions of his hand —a card, a 
lamp, a glass of water, or any other thing that may be toy 
him ; but when he calls your attention in a particular way 
to a decisive experiment that has entered his mind, clear 
and important in its appiication to the subject, and then 
lets fall a card, I turn with disgust from the lecturer and 
his experiments. 'Tis well, too, when the lecturer has the 
ready wit and the presence of mind to turn any casual 
circumstance to an iliustration of his subject Any par- 
ticular circumstance that has become table-talk for the 
town, any local advantages or disadvantages, any trivial 
circumstance that may arise in company, give great force 
to illustrations aptly drawn from them, and please the 
au^ence highly, as they conceive they perfectly under- 
stand them. 

“Apt experiments (to which I have before referred) 
ought to be explained by satisfactory theory, or otherwise 
we merely patch an old coat with new cloth, and the 
whole (hole) becomes worse. If a satisfactory theory can 
be given, it ought to be given If we doubt a received 
opinion, let us not leave the doulit unnoticed, and affirm 
our own ideas, but state it clearly, and lay down also our 
objections If the scientihc world is divided in opinion, 
state both sides of the question, and let each one judge 
for himself, by noticing the most striking and forcible 
circumstances on each side. Then, and then only, shall 
we do justice to the subject, please the audience, and 
satisfy our honour, the honour of a philosopher.” 

We trust that during the ensuing session, these 
opinions of Faraday may be in the minds of every 
lecturer on Science. 


ECKER’S ^'CONVOLUTIONS Ob IHEB RAIN" 
On the Convolutions of the Human Brain. By Dr. 
Alexander Ecker, Professor of Anatomy and Compara- 
tive Anatomy in the University of Freiburg, Baden. 
Translated, by permission of the author, by John C. 
Galton, M.A., Oxon., M.R C.S., F L.S , &c., &c. 
Translator of Prof Roser’s “Manual of Surgical 
Anatomy,” &c. (London . Smith, Elder, & Co., 1873.) 

O F late years the topographical anatomy of the surface 
of the brain has deservedly attracted considerable 
attention ; and the recent able investigations of Hugblings 


Jackson and Fernerhave shown the importance, in fact 
the absolute necessity of a correct and generally recog- 
nised description and enumeration of the cerebral con- 
volutions Mr. Galton therefore deserves the thanks of 
all interested in the subject, for having introduced to us 
in English dress this valuable monograph by Prof. Ecker 
of Freiburg. 

There are two methods by which the complex human 
brain may be analysed and reduced to its simpler 
elements, two paths that lead to the same goal , the one 
IS by a careful examination and comparison of the brains 
of the lower animals, and especially of apes, which latter 
in their higher groups present a “ sketch map ” as it were, 
which 13 filled in and completed in man only. This has 
been carried out with great success by Gratiolet primarily, 
and in England it has been followed amongst others by 
Huxley, Marshall, Flower and Rollcston. The other 
method is by tracing the development of the foetal biain, 
and observing which fissures, and therefore which convo- 
lutions, are the first to make their appearance, and so are 
of primary importance, and how these subsequently under- 
go farther evolution and complication Ticdemann and 
Reichert have hitheito been our authorities on this point, 
and It is by this method chiefly that Prof. Ecker arrives 
at his conclusions 

In this country the admirable little treatise of Prof, 
Turner has been welcomed and the classification therein 
adopted is now generally accepted, and taught in several 
of our anatomical schools. Prof, Ecker m the mam 
follows Prof lurner, although the nomenclature, of 
course, is that of the German school, and so differs 
occasionally from ours, which follows rather Gratiolet and 
the French school. The synonyms are, ^however, in all 
cases faithfully given. 

The author insists upon the essential difference between 
the Sylvian fissure and the other sulci, these being mere 
indentations of the cortex, whilst that is formed by the 
folding of the temporo-sphcnoidal lobe on the fore part of 
the brain during its development. The anterior or as- 
cending branch of this fissure, is here correctly described 
as being short and arrested by the hinder end of the lower 
frontal convolution, whilst that described as such by Prof. 
Turner is a distinct sulcus (praecentral) terminating close 
behind the ascending ramus. The gyrus connecting the 
inferior and ascending frontal (anterior central) convolu- 
tions IS always present, although it is not always supei- 
ficial, being occasionally concealed by the over-lapping of 
those convolutions. Instead of the orbital lobule usually 
described on the under surface of the frontal lobe, the 
three frontal convolutions are traced round the apex to 
the orbital surface. The narrow ndge internal to the 
olfactory sulcus (gyrus rectus) is regarded as the con- 
tinuation of the first, the gyrus between that and the 
orbital sulcus as the second, and outside the last as the 
third. We should rather consider all internal to the 
orbital sulcus as first frontal, which is gp-ooved by a special 
olfactory sulcus, and the second as ending postenorly 
between the anterior branches of the triradiate orbital 
sulcus. The marginal convolution is regarded as simply 
the inner surface of the superior frontal. 

In the panetal lobe the supra-marginal and angular 
convolutions are amongst the most dimdtdt in the brain 
to mdicate and circumscribe. Prof. Ecker describes the 
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supra-marginal convolution as arching over the end of 
the fissure of Sylvius and joining the upper temporo- 
sphenoidal convolution, and the angular as folding over 
the hinder end of the parallel fissure and joiningthe middle 
temporo-sphenoidal convolution. This description, and 
it is supported by our experience, is not quite in accord- 
ance with that of some other anatomists , for in- 
stance, m Mr. Marshall’s well-known essay on the brain 
of the bushwoman, the supra-marginal convolution is 
correctly defined thus, whilst the angular would require 
the anterior enlarged portion of the third annectent 
gyrus, as marked in the figure, to complete its bend and 
unite It to the second temporal gyrus Similarly, in the 
idiot boy’s brain, the angpilar gyrus would be a large 
folded convolution, there mdicated as the bifurcated 
anterior extremity of the second annectent convolution , 
and m the idiot woman the parallel fissure extends so far 
back that it quite cuts off the angular gyrus from the 
temporo-sphenoidal, and the convolution is represented 
by the straight, also bifurcated fore part of the second 
annectent gyrus in the figure. The mtra-parictal fissure 
of Turner is here called less correctly intcr-parietal 

In the occipital lobe, a tolerably constant transverse 
depression, into which the intra-parietal fissure often 
debouches is appropriately named “occipital sulcus.” 
Prof. Ecker regards the bridging, or annectent convolu- 
tions, as unworthily distinguished by special names in 
the human brain, since they do not bridge over any fissure 
as in the lower apes. He carefully points out their 
homology with those gyri in the ape, yet deprecates the 
transference of the names from the Simian to the human 
brain. But this comparison and correspondence of no- 
menclature IS precisely what we require for the satiSf.ic- 
tory determination of the cerebral functions, and the 
homological significance of a part is quite sufficient to 
Justify the application of the same name to it. So also, 
on the inner surface, the lower annectent gyrus is described 
as the “gyrus cunei,” and the occasional presence^of the 
upper annectent gyrus is alluded to, of which we have now 
seen several examples. The operculum of the ape’s brain 
is discussed, but the same term is unfortunately here 
applied to quite a different pait of the human brain, viz 
the united lower ends of the asccnding.frontal and pan- 
etal convolutions which overhang the island of Red. 

The middle convolution on the under surface of the 
occipito-temporal lobes is regarded, not without precedent, 
as the direct continuation of the gyrus fornicatus, and the 
uncinate gyrus of Huxley thus comes to be divided into 
three parts, the “ lingual lobule ” behind the union of the 
twogyri, the “ convolution of the Hippocampus” imme- 
diately below the dentate fissure, and the recurved hook 
or “ uncinate lobule ” ; but the connection between the 
gyrus fornicatus and this convolution is small and nar- 
row, whilst that between it and the lingual lobule is large 
and direct ; further, the author points out, after Gratiolet, 
that in many apes the calcarine is prolonged into the 
dentate fissure and cuts off the arched from the uncin.-ite 
gyrus ; surely this shows the essential unity of the 
uncinate convolution, and that the junction with the 
gyrus fornicatus is a superadded and secondary element 
in the human and certain Simian brains. 

The translator has generally performed his work well , 
dtere are, however, one or two slips ; for instance, the 


dentate fissure is said to produce an eminence m the floor 
of the posterior corner of the lateral ventricle ; the 
paneto-occipital fissure also is described correctly as 
being concave forwards, whilst m the diagram it is repre- 
sented as convex the figures are exceedingly clear. 
Prefixed IS an exhaustive bibliography by the translator, 
which adds materially to the value of the work, and 
finally, we can cordially recommend it as an accurate 
and lucid guide to a somewhat difficult study. 

G. D T 


OUR ROOK SHELF 

The Zoological Reiord for 1871. Edited by Prof. Newton. 

(J. Van Voorst, 1873 ) 

Thk birth of true biological science is of so recent origin, 
and Its development has been so rapid that until lately 
many of the necessary steps in the furtherance of its 
proper progress have remained beyond the cognizance of 
Its most enthusiastic followeis The difficulties connected 
with, and the unmanageablcness of the large number of facts 
accumulated day by day on all branches of zoology, and 
recorded by observers in all parts of the civilised world, 
h.ive until lately been sc.ai cely realised. Only by those 
who, from the disappointment which they hat e experi- 
enced on finding that observations which have cost them 
incalculable time and labour, have been previously under- 
taken and exhausted by others before them, either m 
their own or some other country, appreciate fully the 
necessity for an easily accessible, accurate, and not ovei 
ponderous account of the labours of previous workei s 

It IS only the full appreciation of the adtanUge to 
futiiie science students which stimulates the authoisof 
the several parts of the work before us to continue ard 
commence their contributions to this, what may be truly 
tcimed, labour of love The labour involved in obtaining 
a complete and condensed account of the gist of each 
roological paper published here or elsewhere thioughout 
a year, is so great, and the smallness of the class who arc 
disposed to purchase the work «hen produced, so ntces- 
s.irily restricted, that at first sight it is evident th.it it is 
only with the assistance of donations from scientific 
bodies, or from contiibutions of one kind or another on 
the part of amateurs in the subject, that the necessary 
expenses can be covered and the stall maintained. 

Ihcse considerations will recommend this valuable 
w'ork to the consideration of all interested m zoological 
progress 


LETTER'S TO THE EDITOR 


On the Equilibrium of Temperature of a Gaseous 
Column subjected to Gravity 
Since reading Principal Guthne’a first letter on this subject 
(vol viii p. 67), I have thought of seVer.il w.iys of inves- 
tigating the equilibrium of ternperalure 111 a gas aeltd on by 
gravity One of these is to investigate the condiiion of tin, 
column as to density when the temperature is conslanl, and to 
show that when tins IS fulfilled the column .al>o (ulhls the con- 
dition that there shall be no upwaid 01 downward transraissioii 
of energy , or, in fact, of any othei function ol the masses and 
velociues of the molecules But a far moie direct and general 
method was suggested to me by the investigation of L'r Ludwig 
BolUmaiin* on the final distribution of energy in a finite sjstcm 
of elastic bodies. A sketch of this metho I as applied to the 
simpler case of a number of molecules so great that it m.ay be 
treated as infinite, wiU be found on p 535 Principal Guthne 3 
second letter (vol vui p 4X6) « especially valuab'e as 
stating his case in the form of distin' t propositions, eiery one Ot 

a Punkten.* Von^Dr Ludwig UoItimanD. Sitzb d Akad. d. 
I, October 8, s86S (Vienna^. 
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which, except the fifth, U incontrovertible lie has himself 
pointed out that It M here that we differ, and that this difference 
may ultimately be traced to a difference in our doctnne na to the 
distnbution of velocity amoiiK the molecules in any given portion 
of the gas He assumes, as Claubius at least in his earlier inves- 
tigations, did, that the velocities of all the molecules are equal, 
whereas 1 hold, as I first stated in the J'/it/ for Jan i860, 

that they are distributed according to the same law as errors of 
observation arc distributeil according to the received theory of 

It IS easy to show that if the velocities are all equal at any 
instant they will become unequal ns soon as encounters of any 
kind, whether collisions or “perihelion pas-agcs” take place 
The demonstration of the actual law of divtnbution n is given 
hy me in an improved form in my paper on Ihc I'lnamical 
Theory of Gases, “Plnl. Trans” 1866, and Plul A’as 1867, 
and the far more elaborate investigation of llolirmann has led 
him to the same result. I am greatly indebted to Bolt/mann for 
the method used in the lattei pait of the sketch of the general 
invesligalion (see p 535) which was comnnniualcd in a condensed 
form to the lintisli Association on Sept 20, 1S73 

1 til KK Mavwfii. 


Mallet-Palmicn'a Vesuvius 
As I .am assured that it would be most undesirable .is well as 
unbecoming of me lo runlinue a scientific conlioversy m the 
tone of Mr MallelS Utter which appeared 111 NAilRh of 
October 9, I would only Iveg those who have perused it lo 
remember that my remarks were altogether directed to the 
assertions contained m Mr MalUt’s introductory sketch, and 
not comments upon his thtoi7 of volcanic energy of which, os be 
himself admits, we as yet know little or nothing 1 would then 
ask them lo compare its contents with the subst.ance of my 
letter in Nathkf, Sept 4, and judge for themselves whether 
so far from its lieing .any answer to my aigumcnis, it docs not, 
on the contrary, furnish additional “eviilence of his confound- 
mg iheniieal constitution with percentage composition, Ac ,” 
the very keynote of tins diseussum 
Mr, Mallet writes—" Mr h'orhes appears to think that 
chemists, mineralogisls, and geologists arc the sole ai biters” of 
such questions , a lemark he could not have made had lie read 
some of my publications , jet J am quite willing to admit that 1 
do place more faith in them tolleelively, than in any one 
physicist or mere mechanician vihellur theoretical or piactieal , 
and I believe I am coriect in asserting that no theory of voUaiiocs 
will be accepted by the scienlilic world until its doctrines are 
proved to he fully 111 accordance with the facts brought forward 
iiy these sciences 

When the reasons for my delay m answenng Mr Mallet’s 
ciUicisms were fully stated, is it not, to say the least, most unjust 
of him to harp on this stung, after h.wing already taken more 
than a month to produce a rejonidtr the teverse of an answer, 
and the style of which, peculiar to himsrlf, is in complete har- 
mony with that of his introductory sketch, of which one of Ins 
favounble reviewers writes—" We ilo iiotcmdially aiqirove of Ins 
method of dealing with othei wiitcrs. There is, if we may be 
eveused the expression, a tone of Intteiness all through Ins 
writing which gives tlic reader n most uncomfortable sensation, 
and leads a person altogether mihusscd to imagine a feeling of 
jealousy on the part ot so distinguislicd a water as Mr Mallet 
which we are sure cannot exwt in reality, After giving a sketch 
of the various authors who have ventured to give different 
and erroneous opinions on the subject of vulcaiiicity,” Ac An- 
other revnewer remarks that—” While objecting to most of the 
views of geologists, which, however, he frequently distorts, Mr 
Mallet claims the character of jibysical truth for his own ideas,” 
and adds, “what we chiefly object to in this portion of the 
volume is the assumption on Mr Mallet’s part of a conscious 
superiority to others, nnd_ a freely expressed contempt for all 
previous observers, especially for geologists ” Need I add 
more? David 1 ‘orbfs 

1 1, York Place, W, Oct 20 

Oxford Science Fellowships 
As Mr, Perry’s letter, m the last number of Naturf, contains 
assertions calculated to impede the progress of science here by 
deteiTing persons, not graduates of Oxford, from competing for 
appomtments m colleges, and also involves charges of, to say 
the least, discourtesy to himself, I trust yon will find space in 
your next number for the following explanation. 


hirst, as to Mr Perry’s general assertion'respecting fellowships 
hroin the fact that a graduate of Belfast is ineligible for a 
Fellowship m Mitton Colttge, Mr Perry infers that "outsiders 
.lie miligible for Dr/mi' Fellowships in Physical Science.” This 
IS cic.arly illogical, and H is also untrue 
.Secondly, as to the special case of Mr Perry. 

The ordinances of Merton College state that “no person shall 
lie eligible” foi n fellowship “who shall not have passed all 
the examinations icqiiircd by the University for the degree of 
Jlachelor ol Arts ’’ It appears a jiossiblc interpretation that 
Cambiidgc and Dulilin B A ’s, who can at any time incorporate 
m tins University, may be candidates If this be so, the reply 
of the Warden of Merton, as Mr Perry gives it (of the actual 
correspondence I know nothing), maybe correct, though perhaps 
not suflicuiilly explicit This, however, is a legal question, and 
the college is taking steps lo obtain the opinion of an eminent 

Mr Perry v».is not left, as Ins letter would naturally lead 
readers to infer, without warning ns to this difficulty; for m 
July I wrote to IVlr I’ciry strongly expressing my doubt as to his 
eligibility, but as 1 was away from ftxford I could not quote the 
wolds ol the oidimincc , 1 advised him lo consult the sub- 
warden, but I believe he did not follow my advice 

Mr I’criy tec< ived my Ictti 1, and replied to it on July 27. 

The gieat dilliciiliies which Mr Perry .asserts lo have been 
thrown in his w.ay, simply arose from the fact (hat he only pro- 
jiotcd to conic to (.txford duimg the vacation Now it is not to 
ire ixjicctcd that I shouUi allow any jxrson who chooses to apply 
to overhaul the physical apparatus of the University in my ab- 
sence, nn<l It IS unreasonable to suppose that, to suit the con- 
venience of such a person, 1 must give up engagements made 
long before, in order to assist him m a candidature for an office 
of emolument in a college 

It must be home in mind th d tlicie are nineteen colleges, .my 
one of which in.ay at .anytime offir .i fillowship for proficiency m 
jilijsics, and const qiienlly to have to be at the service of out- 
siders, who liny wish to be candidates, during the long vacation 
(the only time 1 have for real study) miglil become a serious 
matter, and to ask for such assisinnce seems to me to make, a 
most uiiie.isoiiahlf request 

I must add that if Mi Perry imagines he would have been at 
any appieciible disadvantage bv not knowing the particular m- 
stiumcnts in Ihc I'liivcrsuy talnncl (which it is hy no means cer- 
lam would be used lor a college cxammatnui), cither he assumes 
that the examiners would be guilty of the absurdity and unfnir- 
ressof pu//liiig eaiv'Klales by new 01 peculiar app.iratus, or he 
feels very unceit.un about his own jiiaclictl knowledge. 

A Cambridge BA is a candidate for the Merton Fcllowsh’p, 
and I have every reason to think ihat he found the Oxford can- 
didates on exactly opial terms with InmscK m the practical exa- 
mination 11 B Clii ton 

Oxford, Oct 18 

P ’s —Since writing the above I have been informed that a 
Cambiidge graduate has been elected to a .Sciente hellowahip m 
Magil ilc-n College, Oxford. This is a proof of the inaccuracy of 
Mr Perry’s st.itcment as to the ineligibility of outsiders for 
Oxford Fellowships. 

. Harmonic Echoes 

I tin II VF the echo observed by W J M. is of a different na- 
ture Ironi mine and more analogous to one described by Oppel 
(Popg Ann xciv 357, 530) tadi bar of the railing, when 
struck by the acTial pulse, diverts a small portion, which is scat- 
tered in all directions, much as if the bar were itself the source of 
sound. These derived pulses reach the car of the observer at 
approximately equal intervals, and accordingly blend into a 
musical note, whose pitch, however, may not be quite constant 
Oppel discusses the effect of different positions of the original 
source and the observer with respect to the grating, on which 
alone the pitch and its variations depend It is evident that an 
echo formed in this way is m no sense seleelrt'e 

I have been asked several times bow the Bedgebury echo 
would be affected by the character of the original sound. Of 
course, if my theory is correct, the octave could not be returned, 
unless It were originally present ; but the intensity of the echo 
was too feeble to give any promise of a successful observation 
with such an instrument as the clarinet The experiment would 
be mtwt interesting if a more powerful echo of the same class can 
be found, RaYLEIOM 

Terling Place, Witham, Oct. 
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Deep-sea Soundings and Deep-sea Thermometers 

We feel sure you will not deny us space m your valuable periodi- 
cal, when we tell you that, however unconsciously on ymr part, 
yon, as well us other scientific authorities, are the me ans of doing u, 
injustice and much professional injury, by the f eipun illusions to 
the so-called Casella Miller Thermometer, n<' v used m cl «-ji-sei 
investigations Wo arc certain that we have o"!/ to call cir 
attention to the real facts of the case for you to set the matter 
right before your leaders. 

1 We beg to state that m the year 1857 we invented, made, 
and supplied the Meteorological Department of the Biard of 
Trade with upwards of fifty instruments of this description 

2 This thermometer we called the Double liulb Deep Sea 
Thermometer, and a notice of it was published in the first 
number of the Meteorological Papers for the year 1857 

3 This thermometer, identical in every respect (except in 
its size), has been, after a lapse of some twelve years, it-invmtid 
and usheied before the scientific world with all the prestige of 


instrument, in which task (of inventing an instrument well-known 
to all leading insliuinent makers, and Mr Casella among the 
number) the learned doctor says he was assisted by Mr CaselU 
(See Proceedings of the Royal Society, No. 113, page 482) 

4 Annexed IS an extract from Dr Miller’s paptr describing the 
instiumcnt, and by Us side we give an extract from a treatise 
published by us m the year 1864, called “ A Treatise 


n Metco 

Extract fiom “Ncgrelliand 
Zambra’s Treatise on Metco 
rological Instruments,” pub- 
lished 18O4, page cjo — 

“The usual Six’s tlitrino- 
meters have a central reservoii 
cylinder containing ilcu- 


hol '1 Ills 




rological Instruments 

h.xlract from " The Pro- 
ceedings of the Royal S ici • 
ety,” vol, xvu page 483 
Paper read Tune 3, 1869, by 
Dr Miller. 

“The expedient adopted for 
protecting the thermometer 
faim the effects of pressure 
consisted simply in enclosing 
the bulb of such a Six’s ther- 
mometer in a sc.ond 01 outer 
glass tube, which was fused 
upon the stem of the iiistru- 

“ This outer glass tube was 
nearly filled with alcohol, leav- 
ing a little space to allow of 
variation in bulk due to ex- 
pansion, 

“ The spirit was healed to 
displace part of the air by 
means ol its vapour, and the 
outer tube and as contents 
were sealed hermetically ” 


the similarity of the two instruments Dr Milkr, when we called 
his attention to the fact of our prior claim, stated that he w is 
not aware of the existence of our instrument, and we freely acquit 
Dr. Miller of conscious plagiarism, but we cannot omit to stale, 
at the same time, that at the date at whkh Dr. Miller’s pai)cr 
was read, any scientific instrument maker worthy of the name 
was fully acquainted with our arrangement 
0 In order to prove what we thought of our instruments and as 
to their fitness for the purpose they were intended, when we 
were written to by the Meteorological Committee, three or four 
years ago, to produce a thermometer to be submitted to them 
for approval, we replied that we had already p-oduced 
the only thermometer which in our opinion would answer the 
purpose, and that the thermometer was well known to them , we 
also said we were ready to make that instrument smaller, or 
lareer, but that we could not possibly produce a better one 
Holbom Viaduct, E C, Hv NBi.itsn i & Zamura 

October 14 


the only por 
ment likely to be a(Tecti.d by 
pressure, has been in Ncgre* 
and /-ambra’s new instrumcnl 
superseded by a stionu 'iiitci 
tyliiidct of glass contaiiimg 
mertury and rarefied an , by 
this means the portion of t'lc 
instrument susceptible ol com 
piession has been so slrengtli- 
ened that no amount of jiris 
suit tan possibly make tlit 
instrument vary ” 


Settle Caves Report 

In your abstract of the “ Report of the Committee for explor- 
'ing the Victona Cave at Settle, by W Boyd Dwakms, F R C ” 
vol. vm p. 476, are the following sentences, “The exact 
age of theCave-earth is a matter of dispute Mr TidJcman 
&om the phyttca! evidence alone regards it as preglacial, or rather 
M older than the great ice-sheet of that district." 


Now it IS true that m the spring of 1871, at a meeting of the 
Settle Caves Committee, I suggested the probability of the beds 
of lower Cave earth m the Victoria Cave being of preglacial age 
fnim the physical evidence m the cave alone , but at a committee 
Ii eetlng at Settle soon after 1 lanl much stress upon the im- 
possibility of any animals, existing before the lime of the Ice- 
■'bcet, having then remains preserved in the open counlry, 
although It was very likely that they might be found scale 1 up in 
shelteied caves Acting on this idea the committee, notwith- 
standing some opposition, fortunately determined upon eontiniiing 
their researches, and the result wxs the interesting discovery of 
the older mammals 

May I be perim'iid to cm the following paragiaph from 
the Geotogictxl Maga-ttu of Jan 1873, shov that I do not rely 
upon the physical evidence in the caac alone as determining the 
age of the lower cave-earth, although I confess that evidence, 
to my minil, is almost conclusive “ Perhaps one of the strongest 
jn-ecs of evidence that Ihe older cave mamma's mentioned lived 
m this district only at a time jircvious to the great ice-sheet is, 
tint so far as we know the remains of none of them (except of 
( ctius elapAus, winch ranges fumi the Porcst-bed to the present 
day) have been found m any ot the Post glacial deposits in this 
di.trict Though so imnmon in the iiver-grivels m the Midland 
nd .Southern counties, they are never kiimd except m caves 
until we gel much faither sout'i or ea t Leeds, I believe, is 
tin nearest locality where they occur 1 bis would seem to imply 
tbit their remains wcie wipeil olT llie aiei by the great icc-sbeet 
which occupied what is now the Insh Sea and its tiilmtary river- 
systems, and only left 01 the shelter of caves to which it could 
Invc no direct access Blown bear, horse, red ilcer, remdecr, 
inegaceros, the more modem Bovickc, and other more recent 
lorms are not uncommon m the Post-glacial beds , but the older 
I ive mammals seem conspicuous only by their absence ” 

t lapharo, Lancaster, Oel 6 R II Tiuhbman 


Carbon Battery Plates 

Mr T, %V Ti richer will obtain what he requires from the 
iidia Rubber, Outta Percha, and Telegiajih Works t'o , No too, 
.union Street, F t 

I have 12 000 tarbons, or as we call them Cimpbite Plates, at 
vork at tills moment ami for some years past have obtained them 
(iltly from the alove Company 
lunbndgc, (tt 14, CiisriksV Wai ker 


AS, -IRONOMICAL ALMANACS * 


III — houndahon of the Nautical Almanac 
TVURING his voyage of 1761 to the island of Saint 
^ ^ Helena, for the purpose of observing the transit of 
\ t nus, Maskelync, like La Caillc, investigated the methods 
for determining longitudes at sea, and on hts return, m 
“ Ihe British Manner’s Guide" (1763), proposed to adopt 
the plan of an almanac sketched lay the French astronomer. 
1 here existed at this time in England a commission in- 
stituted by George 111 for the discovery of longitudes at 
se.i , t It was a body almost analogous to the present 
French “ Bureau dcs Longitudes ” Maskelync took many 
Steps to induce this Commission to approve of his pro- 
posil , and, at the same tune, he commissioned several 
sliip-captains to put it to the test Their reports con- 
tuined his assertions, and on February 9, l/^S. Maskelync 
presented to the Commissioner ol Longitude a detailed 
report,! m which, besides a complete exposition of the 
method and plan of a nautical .aim mac, he gave from 
the entnes m the log-books the lesidt of this new 
method. The proposition of the wise abbd was 
adopted, and Maskelyne was entrusted with the cal- 
culation and publication of the ” Nautical Almanac 


* CoDUiiucd from p 352 
t “ Ihe Commissioners nipointfd by 

I' xppSmento. ‘and^im^ riinCTuT' '? rvl 


Act of PirliTine 
lr>iii>T. and jmlg 
iVLUi the Atlantic 


or the Ufiicovery 
; of all Propotala, 


and to approach the Noithe.n Pole 
t tt is lounU *« frUuw in the “ ’'f* 
c..~ -..,1 Moon,’ by Tobias 
, -ofliOugitu 
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and Astronomical Ephemens.” The Commissioners did 
more ; they ordered the printing of the Tables of the 
Moon, left by Tobias Mayer, according to which the lunar 
distances were to be calculated. At the same time par- 
liament voted a sum of 3,000/. to the widow of the astro- 
nomer of Gbttingen, and a sum of 300/. to Euler, for 
having f^umished to Mayer the theorems which he used 
to construct his theory.* 

The first volume of the “Nautical Almanac” is con- 
cerned with the year 1 767, and appeared in 1 766 Although 
infinitely superior to the “ Connaissance des Temps ” for 
1 767, this publication is far from the perfection which it 
has since attained. Its object is two fold, but not well- 
defined ; It contains much information useless to the 
astronomer, and many things besides which the mariner 
could dispense with. There is first a calendar with the 
aspects of the planets , then a solar table giving for each 
day the longitude of the sun at noon, calculated to yijf of 
a second j the right ascension of the sun in time to of 
a second, his declination to a second, and the equation of 
the time ; next follow the eclipses ol the four first 
satellites of Jupiter ; then tables of the planets, giving the 
longitude (to a second) and the latitude (to a minute), 
heliocentric and geocentric, the decimation (to a second), 
the hour of the passage of the meridian (to a minute), 
every third day for Mercury, and every sixth day for the 
other planets. The table following gives, for every day 
from noon to midnight, the longitude (to the i,'\o of a 
second) and the latitude (to a second) of the moon, her 
nght ascension and declination from noon to midnight, 
as well as her apparent semi-diameter and horuontal 
parallax. Then follow the distances calculated for every 
three hours, of the moon from the sun and from a certain 
number of stars of the first magnitude, and lastly the 
configuration of the satellites of Jupiter for every day in 
the year, at 5.30 pm. The work is completed by 
detailed and well-written instructions, telling the signi- 
fication and use of the vaiious tables cont.rned in the 
volume. 

The calculations are, moreover, made with an amount 
of care far greater, according to Lalande, than was ever 
bestowed on the “ Ephdmdrides.” Each article was cal- 
culated separately by two persons and verified by a third 
calculator In the case of the longitudes, latitudes, right 
ascension, declination, semi-diameter, and parallax of the 
moon, these were calculated by one person for noon and 
another for midnight, and afterwards verified by the mean 
of the differences which were carried as far as the fourth 
order, 

borne years later, in 1772, three English astronomers, 
I yons, Parkinson, and Williams, published some exceed- 
ingly convenient tables, entitled, “ Tables for correcting 
the apparent Distance of the Moon and a Star from the 
Effects of Refraction and Parallax” (Cambndge, 1772), 
by the aid of which ten minutes sufficed to calculate an 
observation of distance between the moon and a sur, and 
therefrom to deduce the longitude The use of the lunar 
distances became from that time a great convenience. It 
Wias tn the same year, 1772, that Lalande transferred into 
the® Connaissance des Temps” for 1774 the calculations 
of the hinar distances copied m the “ Nautical Almanac,” 
“ not having,” said he, “ either the leisure to do it my- 
self, nor the means which the Commission of Longitude 
of London furnished to the Astronomer- Royal Maskelyne, 
for maintaining calculators, whose work he had only to 
superintend and verify,” The introduction of these lunar 
distances doubled the value of the “Connaissance des 
Temps,” which became a work useful at once to astrono- 
lucrs and manners. 

IV. Foundation of the Berlin “ Aslronomtsches 
Jahrbuch ” 

This same year, 1774, witnessed the appearance of a 

* Fifty yeftra littr, another parliament authorised the printing of the new 
lunar tables of Hansen, his compatnol, and awarded to that illustnons 
aMtonomer a sum of t,ooo/ by way of national recompense 


great number of publications analogous to the Connais- 
sance des Temps and the Nautical Almanac,dS\. intended to 
regulate the publication of the Ephemendcs, which in 
nearly all countries astronomers published at different 
times. Of these we shall mention the “Jahrbuch” of 
Berlin, the “ Ephemendes ” of Vienna, and those of Milan. 

The idea of the “ Berliner Astronomisches Jahrbuch" 
originated with Lambert. Born August 29, 1728, at Mul- 
hottse, then a free town of Alsace, of parents who kept a 
small tailor’s shop, Lambert received a very incomplete 
elementary education, which he afterwards supplemented 
by assiduous labour and persevering determination In 
1748 Count Pierre de Solis entrusted Lambert with the 
education of his children , this was an opportunity of 
which he knew how to take advantage He found m the 
Chateau of Loire, the abode of this nobleman, an exceed- 
ingly rich library, by means of which he not only com- 
pleted his imperfect education, but from which he drew 
the elements of one of his finest works, the “ Dissertation 
on the remarkable Properties of Light.” Shoitly after, in 
1763, the restraints to which Protestants were subjected 
in France, and in particular the law which piohibited 
them from exercising any public functions, induced him 
to yield to the invitations of Frederick the Great ; Lam- 
bert went to live at Berlin, and became, in 1764, a pen- 
itotiiuttrc of the Royal Academy of Prussia. Fiance thus 
lost one of her scientific glories ; for, not only was 
Lambert a distinguished astronomer, { but pre-eminently 
remarkable for the universality .and extent of his attain- 
ments * 

Long before the time to which wc refer there had ap- 
peared at Berlin Astronomical F pheinerides , the first, 
due to the astionomer Gnschow, date fiom 1 749 , it is the 
“ Caicndarmm ad annum 1 749 pro meridianum Beroli- 
nense cum approbations Academical regia: .Scientiarum et 
elegantiaruin htterarmn B01 ussiae ” They wore carried 
on by Gnschow until 1754, and suffered afterwards many 
interruptions It was these Ephemendcs which Lambert 
undcitook to revive. According to the plan which he 
proposed to the Academy of Berlin, each volume of the 
“Jahrbuch” would appear two ye.irs in advance and 
consist of two paits One part was devoted to the 
astronomical epheiiicudes (Prussia not then having any 
marine, Lambert had not to ti ouble himself with nautical 
ephemendes) and so disposed that it could easily seive 
for a place of different latitude ; the other forming a 
collection of all the news concerning the astronomical 
sciences (obscivattons, remarks, and problems). Lambert 
also proposed to collect, m another work, all the tables 
serving either for the calculation of the ephemendes or 
for other astronomical calculations 

The proposal of Lambert having been adopted, an 
astronomer who was afterwards director of the Berlin 
observatory, and whose reputation became universal, J. 
El. Bode, was entrusted, under the diicction of Lambert 
and the nominal superintendence of the Academy, with 
the numerous calculations which the publication of these 
Ephemendcs necessitated. The first volume appeared in 
1774, under the title of “ Berliner astonomisches Jahrbuch 
fur 1776, unter aufsicht und mit Genehmhaltung der 
kdniglichen Academic der Wischenschaften verfertigt 
und 2um Drucke befordert.” 

Lambert had the direction of the “Jahrbuch” for only 
a very short time , death came soon after to deprive 
Science of one of her most ardent worshippers. N ever- 
theless his initiative, though of short duration, was 
successful, and from its first appearance, the work which 
he founded progressed more notably than those which 
preceded it. 

At the same time also appeared the Ephemendes of 
Milan, — “Effemeridi artronomiche per I'anno 1775, cal- 
culate pol meridiano di Milano, del abbe Angelo de 

* Hh moat importiint aitronomlrail work is entitled " luslgukres OrbitM 
Cometnniin Propneutes ” 
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Cesans.” It was also the first volume of a senes of 
ephemendes which have been since continued without 
interruption 

In 1799 the publication of the Tortugui sc ephemendes 
commenced Ephemendes astronomicas t.ilculad.ts 
para o niendiano Obseivatono nacional do univcisidadc 
de Coimbra, para uso do mesmo Observatorio, c pai i o 
da navegagao Portuguera “ 

Lastly, m 1756, appeared the ephemendes of Vienna - 
“Ephemendes astronomical anni 1757, ad mendianum 
iVindobonenscmjussu Augustorum calculis .1 Maximiliano 
Hell Coisario regio astronomo et Mechanicus e\peri- 
mentalis professore publico et ordtnts,” which weie con- 
tinued by Triesmecker. The Ephemendes of Vienna were 
constructed upon the model of the Abbd de la Cm lie, 
much more than upon that of the Connatsuxiitc tit > 
Temp'^ Moreover, at this period, the Ephemendes ot I a 
Caille were almost exclusively employed by French 
astronomers 

{To be continued) 


THE BRIGHTON AQUARIUM 

I N accordance with an intention entertained previous to 
resigning the tenure of my office as Curator to the 
Brighton Aquarium, I propose to give a brief outline 
of the plan of construction and general system of arrangi- 
ments obtaining in that institution 
The Brighton Aquarium, while emulated by several 
buildings 0? a similar nature, in different pans of the 
kingdom and on the Continent, still holds its own in being 
on a scale of magnitude hitherto unsurpassed, more than 
one of Its tanks, in illustration of this, being of suilicient 
size to accommodate the evolutions of porpoises and othci 
small Cetacefc The architect and originator of the un- 
dertaking, Mr Edward Bitch, well known as the engineer 
of the new pier at Hastings, entertained the idea of con- 
structing this Aquanum as long ago as the year 1866 when 
visiting the one on a small scale then existing at 
Boulogne , Brighton was selected as a site on account of 
Its proximity to the sea-coast and its great popularity as a 
place of resort. The works were commenced in the 
autumn of the year 1869, but owing to various interrup- 
tions the building was not formally thrown open to the 
public until August 1872, the ceremony taking place dur- 
ing the week in which the members of the British Asso- 
ciation honouied Brighton as their place of meeting 
The area occupied bv the Brighton Aquarium averages 
715 feet m length by too feet m width, running east and 
west along the shore line between the sea and the Marine 
Parade ; the prmcip.al entrance is at the west end facing 
the eastern angle of the Royal Albion Hotel. Ihe build- 
ing internally is divided into two corridois separated from 
one another by a fernery and considerable interspace 
The approach to the first or Western corridor is gamed 
through a spacious entrance-hall supplied with reading- 
tables, and containing between the pillars which support 
the roof portable receptacles of sea-water for the display 
of small marine specimens that would be lost to sight in 
the larger tanks. 

The tanks for ordinary exhibition commence with No 
1 on the left side of the western corridor, and, as shown 
in the ground-plan, follow in consecutive order round the 
two corridors, the last, No. 41, immediately facing No i. 
The smallest of these tanks measures 1 1 feet long by 10 
feet broad, and is capable of holding some 4,000 g.i1loiis 
of water, while the largest. No. 6, in the western corridor, 
and the subject of the accompanying engraving, presents 
a total frontage, including the two angles of 130 feet, with 
a greatest width of 30 feet, and contains no less than 
110,000 gallons. Every gradation of size dccurs between 
these two extremes, the depth of the water in all ranging 
from 5 to 6 feet. Supplementary to the foregoing, a senes 
of half-a-dozen shallow octagonal table-tanks occupies a 
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portion of the interspace between the two corridors, 
these being especially ad.iptcd foi the exhibition of ani- 
ni.xls such as starfish, .inemones, and othLrs seen to best 
iulvantage whin vi.wcd perptndiculaily ihjongh the 
w.ilcr i‘ linking one side of this s im. mti rsp o c are 
SI \eral ponds tented oH foi the reciplion of eals and 
othci amphibious maiimi.ilia and l.o,;tr Utptih.i, while at 
Us further or e.isterii cxtiemity artistic roik-work runs 
to.ilieighl of 40 feet, thickly plaiiled with cli ace fetns 
and suitable exotic plants, and broken in its eoi ise by a 
piiturcsque waterfall and btre.xm 'lanks 12 t > 17 m the 
eastern corridor, in addition to the stre.nn and basin be- 
neath the waterfall, are 'et ap.iit for the txelusive exhibi- 
tion of fresh-water hsh, the remaining tanks being devoli d 
to in.inne speeies '1 he bulk of witer thus utilised m the 
liesh and sea-watci t.inks collectively .amounts to 500,000 
gallons, and in addition to this seveial smaller store tanks 
m the Naturalists’ Room, adj lining the eastern corridor, 
altord accommod.ition foi reserve stock, ’or for new 
arrivals before their disphy to jmblie view 

The style of aichitcelum dominant throughout the 
building IS Italian and highly ornate, the aiched roof of 
the corridors being gioineil and construeted of varieg.ated 
bucks, supported on columns of H.ith stone, polished ser- 
pentine marble, and Aberdeen giamte , the capital of each 
< olumn is elaboiatcly carvid m some’ .ippiupiiate marine 
dev ice, while the lloor in correspondence is laid out m 
.ictostic tiles. The divisions constituting the fronts of 
the tanks are composed i.icli of thiee sheets of plate glass, 
e.ieh plate having a thickness of one inch, and measuring 
SIX feet high by three feet wide, separated from one 
another and supported centrally by upright massive iron 
tnuUions , in the stiwllest lanks the fi ont is repre-sented 
bv but one of these divisions, while that of the Largest, 
No 6, consists of as many as eleven, Among other con- 
s))ieuous structuial features of the aquarium deni.indiiig 
I notice are the huge in, asses of rock entering into the com- 
position of the tanks and fernery Bart of these are 
composed of porous tufa brought from Dei by shire, while 
1 he remaining and greater portion presents the appear- 
ance at first sight of old Red Sandstone of the’ Devonian 
epoch. 'Ihis latter, however, is entirely artificial, being 
bmlt U|) of smaller nondescript fiagments, faced with 
eement and colouied sand, though so true to Nature have 
the boulders been fashioned and str.itigraphically ar- 
ranged, that more than one eminent geologist has been 
di'ceived by their .aspect, and it is difficult in looking into 
the larger tanks to get rid ot the impression that some of 
the miniature picturesque coves eharaetenstic of the 
Divonshire eoasl have been transported bodily to 
Brighton. 

The system adopted at the Brighton Aquarium for 
eontmually renewing the supply of oxygen necessary for 
the well-being of the animals agiees with that followed at 
Berlin, streams of compressed air being constantly forced 
into the tanks through vulcanite tubes carried to the 
bottom of the water, and each tank being fitted with a 
gre.ater or less number of these tubes according to its 
si/e. Following the same principle there is no true circu- 
lation, each tank being distinctly independent and the 
same water remaining m it perpetually unless required to 
be changed on account of turbidity, an accident such as 
the cracking of a front glass, or for altering the arrange- 
ment of the inhabitants. In such cases the tanks are 
refilled from four large reservoirs situated beneath the 
corridors, holding m aggregate a quantity approximating 
but not exceeding that contained in the tanks above, 
and into which the water is first pumped by a six-horse 
power centrifugal engine direct from the se.a, and thence 
conveyed by the same foice to the tanks, through a 
main extending round the building 

The system above ifescnbed while practical m aquaria 
at the seaside, where the supply of water is unlimited, 
does not answer inland, as exemplified m the decadence. 



532 


NATURE 


you. 23, i$f% 


from a scientific point, of the one from which that at 
Brighton is copied, and even in the fonner case is asso- 
ciated with serious drawbacks and disadvantages, which 
forbid it from yielding m compensation for the outlay and 
labour expended the results reahsed by those constructed 
on later and more approved principles. It is impossible, 
for instance, to keep in health at the Bnghton Aquarium 
the number of fish in comparison to the size of any givpn 
tank as will be found in the aquarium at the Crystal 
Palace or that of Hamburgh, or Copenhagen, or any 
other constructed on the same principle, though at the 
same time it is essential to remark, that lately the capa- 
bilities of the Brighton tanks have not been turned to 
their greatest advantage, as instanced in No. 6, holding 
1 10,000 gallons of water, which for many weeks past has 
been occupied by but three dogfish, a ray, and a few turtle ; 
No. II, with 9,000 gallons, by two mackerel, and so on. 
A remaining still greater source of dissatisfaction asso- 
ciated with the non-circulatory system, and yet one 
capable, perhaps, of full appreciation by those only who 
have held practical aquarium responsibility, arises from 
the difficulty, verging upon the impossibility, of maintain- 
ing the tanks uniformly bright and clear throughout the 
building Some fish foul the water to a much greater 
extent than others, notably the Flat-fish or Pleuronectidae, 
who in a few weeks will render a clear isolated tank too 
opaque for the opposite side some twenty feet distant to 
be discerned The only existing remedy for such a case 
IS to run off the water and supply fresh from the reservoirs 
beneath , but this water being drawn from the shore-line, 
the feeding pipe remaining exposed at half tide, 1$ neces- 
sarily loaded with impurities, which re-agitated by the 
action of pumping involves the lapse of several more 
days before the tank is in a fit state for exhibition. At 
the suggestion of my predecessor, the late Mr 1 . K Lord, 
oysters and other bivalve mollusca were introduced into 
the tanks for the purpose of removing the organic par- 
ticles which rendered the water turbid, but though these 
have proved of great service, the root of the evil remains 
undisturbed, and it is only by the application of the cir- 
culatory system, securing with it the more thorough oxy- 
genisation of the water, that the problem is to be effectually 
solved. 

This system, initiated by Mr, W. A. Lloyd at the 
Hamburgh Aquarium, and now maintained under his 
personal superintendence at the Crystal Palace, consists 
m having, in the first place, a bulk of water in the reser- 
voirs beneath exceeding by four or five times the total 
amount contained in the tanks above, and which, being 
pumped up by steam power and circulated through the 
building, takes up in its course by exposure to the atmo- 
sphere an amount of oxygen, permitting the preservation 
m health not only of a much larger number of inhabitants 
to each tank, but at the same time communicates to the 
water a degree of clearness and brilliancy unattainable 
by other means, and which briUiancy is increased or 
diminished in exact proportion to the uniformity and force 
of the current s } maintained. One theoretical objection 
urged by the architect of the Brighton Aquarium against 
the circulatory system, is that in the event of paint or 
other deleterious substance falling into any one tank the 
water pf the neighbouring tanks would suffer equally 
Practically, such mishaps have no business to occur, and 
though in such a case, on the “ siphon ” mode of circula- 
tion first attempted but abandoned as impractical at 
Brighton, some mischief might be done, it would be im- 
possible under that to be presently suggested as still 
feasible at the institution here under consideration, and 
until the adoptioi^of which the Bnghton Aquarium can- 
not be expected W^&Uy realise the highest anticipations 
of its promoters, wnile the greater or lets turbidity of its 
tanks must continue as hitherto a constant source of dis- 
satisfaction to the directors, and of anxiety and mortifica- 
tion to thoisfiicers held responsible. 



23, 1873] 


NATURE 


533 



At the eastern extremity of the building there is still a 
considerable plot of ground unutilised belonging to the 
company ; admirably adapted for the construction of a 
supplementary reservoir, holding, say, one million and a 
half gallons, and whose contents, added to those of the 
existing ones, would yield a body of water sufficient for 
the purpose. This ground, in fact, being considerably 
above the level of the tanks, would permit of simplifying 
matters by pumping the water up from the existing reser- 
voirs to the proposed new one, whence it would 
circulate through the tanks and return to its original 
source by the mere force of gravitation. As now the 
individuahty of each tank might be maintained, the water 
flowing from the mam through the existing cocks, and 
escaping to the reservoirs beneath, through the same over- 
flows, two or more of which arc supplied to each tank, 
which might be enlarged or further multiplied, if requisite 
to carry off the accelerated stream. Snould any tank 
now become unduly turbid through unforseeii circum- 
stances, the accident could be immediately remedied by 
emptying it into the large reservoirs beneath where so 
small a quantity m proportion would effect no appreciable 
alteration, the tank being refilled through the mam ; 
while m the event of paint or other poisonous ingredient 
being upset the water would be run off to waste as under 
existing ciicumstanccs An important and essential 
preliminary step to these proposed alterations will, 
however, be to render the existing reservoirs water- 
tight, their present defective condition in this respect 
being one of the chief obstacles to the storage of 
clear water, which m an inland aquarium would have 
simply proved the rum of the undertaking. These 
difficulties surmounted, and the reservoirs filled with water 
drawn from some little distance off shore, sayjat the head of 
the pier close by, and so free from the chalky wash and in- 
numerable organic impurities inseparable from the pre- 
sent supply, the aquarium will be entirely independent 
of the sea, and much waste of labour now occupied m 
pumping from it saved The still more important results 
accruing to the institution through the uniform clearness 
of the water, and the capability of each tank to support a 
number of inhabitants compatible to its size, cannot be 
overrated. * 

Under any circumstances, it the remedy here proposed 
is not adopted, it is to be trusted that the weak points of 
the Brighton Aquarium here noticed will prove sufficient 
to prevent the repetition of the same errors of construction 
in any of the Aquaria now m contemplation or being 
built in this country On the Continent, the type initiated 
by our own countryman at Hamburgh, and at the Crystal 
I’alace, with such improvements as practical experience 
dictates, is almost invariably adopted, and it is incumbent 
that England, as the initiator of the movement, should 
maintain her lead So far, from its size and its 
proximity to the sea, the Brighton Aquarium has been 
able to achieve results unrealised by any other institution 
of Its description, as instanced in the recent preservation 
in Its tanks of creatures so large as porpoises, and fish 
so delicately constituted as herrings and mackerel , but 
these results are by no means commensurate with the 
expenditure involved m its establishment, and we hope 
steps will be fortWith taken to remedy the defects 
indicated 

The Isle of Wight and the Devonshire coast, especi- 
ally Torquay, are localities offering far gi eater advan- 
tages than Brighton, as zoological stations for the acqui- 
sition of specimens, and now that the financial success of 
large Aquaria under judicious management in centres of 
sufficient population is well established, the temptatioq 
these places offer to an enterprising comp.iny cannot be 
long resisted. W Saville Kent 


at coiKlruclion ! 
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THE RAPIDITY OF DETONATION 

A CIRCUMSTANCE of singular interest has recently 
been revealed in connection with the investigations 
still being carried on with gun-cotton at Woolwich Ar- 
senal. The experiments made with this powerful explo- 
sive have now extended over a periotl of ten >ears, and 
although many discoveries of vital interest have been 
made by Professor Abel and by Mr E. O Itiown, who is 
aiding in the research, the results teach us, before every- 
thing, how much more we have yet to learn of the pro- 
perties of pyroxilin First of all, the violence of its 
explosion had to be tamed, then a compresserl form of 
the material was devised, and after Ih.at it was shown 
that, like its sister-explosive, nitro-glycenne, gun cotton 
could be violently detonated, if ignited by a cluirgc of 
fulminate Gun-cotton, in fact, turns out to be sympa- 
thetic, for, according to the energy with which it is in- 
flamed, so It responds in its behaviour thus, if gently 
Ignited by a spark, the cotton, in the form of y.orn, smoul- 
^red slowly away ; when set fire to by a flame, it burnt 
up rapidly ; if in the fonn of a charge it was exploded in 
a mine or a fire-arm, it at once resented the shock and 
replied with corresponding energy, behaving like gun- 
powder under similar circumstances , while, lastly, if fired 
with great violence with a few grams of fulminate, it is 
detonated with as much force and with the same terrible 
effect as its instigator. 

More recently, as many may have heard, our inves- 
tigators have succeeded m detonating, or, in other words, 
exploding to the best advantage, gun-cotton when in a 
damp condition , and in this state the explosion is every 
bit as violent as when the material is dry. This grand 
discovery is natur.dly of the utmost importance, because, 
although many objections may be advanced as to the 
danger of storing and using gun-cotton when dry, the 
most nervous of us would scarcely hesitate to employ it 
sopping wet. In this latter condition the matcual is, 
strange to say, not only non-explosive, but positively non- 
inflammable ; so much so, indeed, that it would be probably 
as serviceable in putting out a fire as a wet blanket 
or a damp towel would be It can neither be inflamed 
nor exploded when wet j and further, unless one has 
the key to its detonation— a little fulminate of mcrcurv — 
It IS of no more value as an explosive than so much wet 
papci pulp. When placed m contact, however, with a 
fuse of the proper construction and a cake of dry gun- 
cotton, to start the action, the wet pyroxihne, as wc have 
said before, detonates as readily .xs when the moisture 
amounts to but a fraction of a per cent Moreover, the 
quantity of water in the material is really of no import- 
ance, for It has been found that foi submarine mines, 
compressed cakes enclosed in a fishing-net and thrown 
overboard with a dry primer and a fulminate fuse, will 
explode with just as much energy as when confined in a 
water-tight steel case 

It IS in respect to this detonation, and more particularly 
to the rapidity of its action, that we desire to speak at the 
present moment. Recent experiment has shown that the 
rapidity with which gun-cotton detonates is altogether un- 
precedented, the swiftness of the action being truly mar- 
vellous Indeed, with the exception of light and electricity, 
the detonation of gun-cotton travels faster than anything 
else we are cognizant of. Thus, detonation will run along 
a line of gun-cotton cakes, placed so as to touch one 
another with a rapidity only inferior to that of electricity, 
setting fire to a charre or conveying a signal, if desired, 
almost instantaneously Twenty thousand feet, or nearly 
three miles per second, is calculated to be its rate of 
travelling according to Noble's electric chronoscope. In 
one experiment forty-two feet of the material was fired, and 
records secured at every six feet , and in this case the 
results given weie most uniform, for the velocity only 
vaned from-ninetecn to twenty thousand feet per second, 
the ratio of transit being m no instance less than this. 


To form an approximate idea of this extraordinary 
rapidity, it is necessary to call to mind the rates of 
travelling of other mediums. Light and electricity we 
may leave out of the question, as these arc immaterial 
bodies A bullet usually flies at the rate of 1,300 feet 
per second, .ilthough rifled barrels have been known to 
project a shot with a velocity of 1,400 feet Sound is 
much slower in ti availing, for a second of time is required 
in getting tlirough some 1,100 feet. A quick match of the 
most delicate constniction would probably be longer still 
in making way, and a train of gunpowder would be left 
far behind So it may be safely affirmed, we think, that 
the detonation of gun-cotton travels more rapidly that! 
any other known medium, with the exception, we repeat, 
of light and electricity 

It IS curious to note that not every detonating or fulmi- 
nating substance will induce the detonation of gun-cotton. 
It seems as if a certain number of vibrations require to 
be set up —a certain key-note to be struck— m order to 
secure the decomposition of the material Thus it is 
found that fulminate of mercury detonates guncotton 
readily, while again it is also capable of being detonated 
by Itself, so that if a line of compressed cakes is deto- 
nated at one end by a charge of fulminate of mercury, 
the detonation is communic.xted rapidly from one cake to 
another, until they are all consumed Nor does the force 
dimmish at all as it runs along the line, as might perhaps 
be imagined , if this were the case, the detonation set up 
at the beginning of a line would only run up to a certain 
distance, and there come to a full stop, as soon, that is, 
as the vibrations are insuHicient to explode the gun-cotton. 
This, however, docs not happen m actual experiment ; 
.and, on reflection, it stands to reason that if the first cake 
of pyroxilm IS c.apable of filing the second one, the 
ninety-ninth is just as ready to detonate the hundredth. 
Thus the detonation can be carried along a line of any 
length, and the force is as powerful and violent at the end 
as It was at the beginning. 

This property of gun-cotton may obviously be put to 
valuable use both in industrial and military operations 
In .any case where it is of importance that a series of 
blasting or mining charges should be fired simultaneously, 
their connection together by means of gun cotton would 
ensure such a result. True, the same effect could be 
obtained by me.xns of an arrangement of insulated wires, 
the charges oeing deton.ited simultaneously with the aid 
of .1 battery, but such a plan is not alw.ays convenient 
nor practicable. For cutting down palisades, or stout 
wooden walls, a luxe of gun-cotton discs exploded m this 
way would be most efficacious , and a more ready plan of 
felling timber does not probably exist than that of placing 
around the stem of a tree a clxain 01 necklace of the ex- 
plosive in the form of compressed cakes, the detonation 
of these dividing the trunk as sharply as the keenest axe. 


NOTES 

We reid lathe Dat/y Ntnai —‘‘Mr 1 lenry Cole, C. B , pre- 
sided at the annual meeting of the Hanley School of Art, on 
Monday evening, and after speaking of the results of the South 
Kensington Museum, said it was his painful duty to announce 
that this organisation, which had borne such great fruits, and 
which was so highly prized by the nation, and was so indispen- 
sable to the commercial and social progress of this country, was 
in jeopardy The Government contemplated changes which 
were directly opposed to the further development of the Science 
and Art Department It had hitherto flourished under a 
management which ensured individual Parliamentary responsi- 
bility, but It was now proposed to hand over South Kensington 
to the Trustees of the British Museum, who were already fully 
occupied in their own departments The management of the 
Bntish Museum wSs not such as to make them destrous of seeing 
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it extended to South Kensington, nor were fifty trustees the des Plantes, which he heid until his decease M Verrcauxhad 
proper administrators of public money to the amount of hundreds a very complete and extensive knowledge of the class of birds 
of thousands a year granted to science and art He appealed to and was the author of numerous ornithological memoirs and 
*rt students throughout the country not to allow the work ol papers. His loss will be severely felt by ornilhologists who 
the Prince Consort to be destroyed, and the means of their have occasion to consult the nch collection in the Jardm des 
own instruction to be taken away or muddled with old Plantes, and by many friends and correspondents m this country 
decaying notions. He urgetl them to call upon their renrc- .ind elsewhere. 


sentatives in Parliament— and an election was not far off— 
to protect their interests and rights from unprmcipleil invasion , 
and he offerei his humble services, if he could assist them, to 
preserve the institution which the Prince Consort founded from 
the hands of the ignorant spoiler Mr Melly, M P , in propo - 
ing a vote of thanks to Mr Cole, spoke m terms of praise of Ins 
efforts to spread art and science, and said it would be far more 
sensible to transfer the British Museum to South Kensmgloii 
than to place the latter iindei the management of the British 
Museum. It was not by following antiquated notions that the 
work of education was to he carried on, but by adopting the fr<e‘- 
trade principle which Mr Cole had earned out at South Ken- 
sington He was the Cobden and Bright in the education of ait 
and science He had been in this matter a true free-tiadcr, and 
in following the publie he bad served it Mr Cole, m respond 
ing, offered 50/ towards the establishment of a loeal museum ’’ 
Surely it is monstrous that while a Royal Commission is sitting 
to inquire into these matters the Government should thu, 
attempt to make the Commissioners look lulicvilous by t iking 
such a step without waiting for their lepoit This 19 .mother 
instance of the ignorant action of Government m all matters ap 
pertaining to Science 

The Challenqn reached the coast of Braril on September 15 
last, after a successful but rather stoi my voy ige across the 
Atlantic. She was to have left Bahia on .September 25 for tin. 
Cape of Good Hope 

Mr. SciATfR has received a letter from Dr. A B Meyii, 
announcing hii return to Vienna after a most successful expedi 
tion to New Guinea Dr Meyer landed in Mac Cleur’s inlet on 
the west coast, and crossed the mam land to the Biy of 
Geelvtnk. He h.as obtained fresh specimens of neaily all the 
known Paradise-birds, and of one which he belivesto be new to 
science. 

The examination for Natural Science Scholarships, held m 
common at the same time and with the same papers for Mag- 
dalen, Merton, and Jesus Colleges, Oxford, has terminated m 
the following elections —At Magdalen College, to the Demy- 
shlp, Mr. W. W. Jones, of Clifton College , to the Exhibition, 
Mr. F J. Bell, of Christ’s Hospital At Merton College, to the 
Postmasterships, Mr W, Carter, of Blackburn Science School, 
and Mr, F. J. Bell, of Christ’s Hospital, At Jesus College, to 
the Scholarship, Mr. E W. Poulter. It will be seen that Mr. 
Bell was elected by two colleges and has decided to accept the 
election to Magdalen There were fourteen candidates The 
election to the Biological Fellowship at Magdalen College took 
place on Saturday last, when Mr C. J. F. Yule, of St John’s 
CoUqre, Cambridge, was announced as the successful candidate. 
The election to the Physics Fellowship at Merton College will 
not take place until Oct. 30. 

We regret to have to announce the death of M. Jules Piene 
Verreaux, Aide-Natuialiste au Mus^e d’Histoire Naturelle du 
Jardin des Plantes. M Verreaux was> great traveller in eaily 
life, and enriched the French National Museum by large collec- 
tions firom the Cape and Australia. On his return to Europe, he 
WM for many years scientific assistant to Ins brother, the late 
Edward Verreaux, at the Maison|Verreaux m the Place Royale at 
Paris, so well known to natuiidists of all countries. After 
bfatbrother’s death, M. Verreaux accepted the office in the Jardin 


We have also to record the death of Dr Otto Wadieier, a 
t.einian physician, resident at Bahia, who made large collec- 
tions m various branches of Natural History, and was the 
luthor of an excellent memoir on the Ophidians of that district 
of South America, published in the Zoological Society’s “ Pro- 
ceedings " 

Da Besshs, of the J\ilaiis expedition, has given evidence 
flut the death of Capfam Hall was solely due to iialmal cau-cs 
Sir C B Aiiiiikin, M P , speaking U the annual meet- 
ing of Saltley Rcfnrm.itoiy yesterday, espitssed Ills satisfactioii 
at the undoubted diimimlion of ciime in tins comiiry He did 
not attribute the decicase to any change m our system of btcoii- 
diry punishments but to the giadual spread of education and 
enlightenment, more especially among the lower < lassc« 

On November 18 there will be an election at tiallio! College, 
Oxford, to a scholarship on the foundation of Mi,4 Hannah 
lirickenbury, “ for the encomagemcnl of the btudy of Natmal 
Si icnce , ” worth 80/ a year (and tuilion frci ) lor torn jcais 
'•pinto all such candidates as shall not have csceeded C'glit 
111 ms from Matriculation At ten o'clock, sst , p.apcrs will 
I" set m the following subjects -(i) Miclianual Plnlocojiby 
uiil Physics, (2) Chemistry, (3) Physiology, bu’ ciiidukatcs 
will not be expectul to offer themselves m more tliaii two of 
these There will also be a piactical examination 111 one 01 moie 
Ilf the above subjects, if the examiners tliiiik it expedient C in- 
ilidatcs aie requested to communicate tlieir intention to the 
M istcr of Balliol by letter, on or bcfoie Monday, November 10, 
iiiiliising testimonials from their eolhgcs or schools, and (if 
ini inbers of the University) certificates of their Matriculation, 
.Hill stating the subjects in which tluy offer llicaiselves for ex 

Wl have received the List of the CanduUtes who look 
I liitiours at the May Examination of Science hebools and Classes 
111 connection with the Science and Art Depailment We are 
sorry that our space does not permit us to publish the list of 
n.iraes, which we are glad to see is very large , it is, moreover, very 
giatifymg to notice that m nearly every department a consider, able 
pioportion of the successful Candidates have been “ self-taught ” 
The following science-teachers, who attended the special 
course of instruction in magnetism and electricity to science- 
teachers, in connection with the Science and Art Department, 
having passed first class, are registered as qualified to earn pay - 
Iiients in magnetism and electricity — T N Andrews, C Arm 
strong, T. Bayley, J Bresland, R Brown, W Cook, .S 
Cooke, J. Hamilton, H. Hams, J Hartc, D, I ow, S 
O Maunder, A. J Rider, A Robinson J Saylc, J 
Simpson, C Symons, P H Trachy, J. Webb, J W 
Woods The following for the same reason are registered 
as quahfied to earn payment m acoustics, light, and heat — 

J Alexander, T J. Baker, S Barbour, J Bcavis, G R Begley, 

P Doyle, J. B. Duckett, T Elliott, 1 '. Isherwood, G Jeffrey, 

L M LetuleT, E. I.eccb, E. Magenti-, J Marsahll, J. Moylan, 

W Patterion, E Reynolds, L J Ryan, J. Schofield, G Severs, 

W J. Snowdon, W. Sturgess, C. Symons 
The name of Dr. Kaup, whose death we noted last week, 
was inadvertently misspelled “ Kemp ” Jean Jacques Kaup was 
Grand-ducal Inspector of the Natural History Museum of Darm- 
stadt. 

Sir Samuel and Ladv Baker, it is said, have accepted an 
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Invitation from the Geographical Society of New York to vi^t 
that City during the summer monthi. of next year. 

Tutt inaugural lectures in connecUon with the scheme of edu- 
cation adopted by the University of Cambndge for the town of 
NoUiqgham, were delivered on the 9th inst. m the Lecture Hall 
ol the Mechanics' Institution of that town, and were largely 
attended Mr E B Birks, M.A., Fellow of Trmity, who has 
been appointed to conduct classes and to lecture on English 
Literature, gave his inaugural lecture In the afternoon to a large 
audience, composed principally of ladies, for whom this subject 
has been specially selected j and in the evenmg Mr V. H. 
Stanton, M A., Fellow of Trinity, who had been appointed to 
teach Political Economy, opened his course. On Friday week 
Mr. T. O. Harding, B A , 11 Sc , Fellow of Trmity, commenced 
his mstruction in “ Force and Motion,” the introduction to Phy- 
sical Science. The Session will continue to next April, and will 
be dmdedjinto two terms For the second term, which will 
commence after Christmas, arrangements have been made for 
the study of Astronomy, Physical Geography, and English Con- 
stitutional History. Examinations will be held at the conclusion 
of each Term m the work done, and University Certificates will 
be granted to those who succeed m them 

We learn from the fiulltltn JnUrnattoHal of the Pans Obser- 
vatory, that Lieutenant Parem and Dr Wykandcr, while 
possmg the winter of 1872-3 on the coast of Spitsbergen, made 
a senes of spectrum observations on the Aurora, and determmed 
seven diQerent spectral lines, which, according to Wykander, 
are identical with the spectrum at the bottom of the flame of; a 
candle or petroleum lamp, 

Messrs. RoutleugeA Sons, have in the press, 0 "New 
Illustrated Natural History,” by the Rev J. O Wood, M A , 
with 500 Illustrations ; and “The Book of Afncan Travel,” by 
W H G Kingston This work is mtended to give records of 
the journeys of nil the celebrated travellers in Africa down to the 
present time It will be profusely illustrated 

Messrs Hoiiuhr and SiouGinoN svill shortly publish 
“Life, Wanderings, and Laboms in Eastern Afiica,” with an 
account of tin first successful ascent of the ccjuatorial snow 
mountain Kilima Njara, and remarks on the Ka.st African slave 
trade, by the Rev Chas. New, of the T.ivingslonc Search and 
Relief Expedition, illustrated 

The annual migration of the butterfly from east to west across 
the isthmus of Panama in August and September was, accordii^ 
to the Sim, proceeding. The butterfly has golden green stripes 
on a black ground, and is very beautiful It has been recognised 
by Mr, O Salvin, of I.ondon ami Guatemala, as the Urama 

We have received the diminutive prospectus of what is likely 
to be at least an ingenious and cunoug work ; it is entitled 

Chcmistiamty,” and will contain ,“ 2,000 chemical facts, reht- 
ing to inorganic chemistry, explained within 5,000 hnes of ora- 
torical verse, compiled by permission from the works of leading 
chemists of the day ; together with the views of the author (ee- 
pressed in verse) as to the advantages of a general knowledge of 
chemistry.” If the book is readable it will certainly be a 
triumph of ingenuity, if not of genius, on the part of the author, 
Mr. J. C. Sellars, manufacturing chemist, Birkenhead, who ia 
also publisher. 

In the Chemual Neus for Oct. 17 will be found a long list of 
subjects for prizes to be awarded in May 1874, by the Sod^^ 
Indnstnelle de Mulhouse. 

The first three parts are published (price W each) of “ Britidi 
Manne> AIgse , bemg a popular account of the Seaweeds of 
Great Britain, their _coUecti<» and pereervation,” by W. H. 


Grattann It is mtended as a cheap and popular rather than 
scientific handbook to our manne flora, and will apparent^ 
serve a very useful purpose as such. The illustrations, though 
on a small scale, are sufliciait to recognise the more striking 
forms. 

The last two parts, xi. and xU., of the new edition of Griffith 
and Henfrey’s Micrographic Dictionary, bring down the work 
as far as Hydra. The botanical articles have been written up to 
the present state of science by the Rev. M. J Berkeley. 

Mr a Ellev Finch has published the lecture he delivered 
last March before the Sunday Lecture Society, “ On the Pursuit 
of Truth ” We think he has done well m so doing, as he shows 
clearly and shortly the only principles of evidence upon which 
permanent and satisfactory belief can be founded, showing the 
distinction between the evidence which satisfies the theologian, 
the lawyer, and the man of science, Mr. Finch has added 
many footnotes and appendices, which, though often irrelevant, 
are in most cases valuable and interesting, the appendices being 
mostly abstracts of passages from the works of well-known 
authors bearing more or less on the subject alluded to m the 
lecture We wish the lecture a laige circulation among the 
general public, whom it would tend to enlighten. 

The Casii/t- de Vos publishes some statistics with regard to 
education in Germany, which appear m La Nature. Accordmg 
to the latest official information, the German Empire numbers 
380 gymnasiums, pro-gymnasiums, and academies (lye/es) , 156 
Latin schools (m Bavana and Wurtemberg) , 27® “real- 
scliulen,” 12 high schools, technical and polytechnic Prussia 
possesses besides, 26 provincial schools of arts and industry ; 
Saxony, 5 commercial schools and 4 schools of arts, industry, and 
architecture j Saxe-Coburg-Goiha, 3 schools of the kind last 
mentioned, the City of Hamburg possesses a school of art for 
boys and another for girls. B-avaria has 33 schools of arts, 
commerce, and agriculture , Prussia, 26 agricultural schools, 
with 41 winter schools of rural economy. The rest of the 
German Empire possesses 56 other schools belonging to one or 
other of these categories Prussia numbers 260 superior public 
schools for girls, and the rest of Germany, 54. 143 seminaries 

for the training of teachers are m full activity in the German 
Empire dunng the present year ; primary instruction is given in 
60,000 schools. All the German States have schools for deaf- 
mutes and for the blind , Prussia possesses 35 for the former and 
14 for the latter. With regard to schools for the artistic profes- 
sions, Bavana occupies the first rank, but Wurtemberg and 
Prussia have latterly made great progress m this direction. 

“ The Pearl of the Antilles, or, An Artist m Cuba,” by Walter 
Goodman, is the title of a volume just published by Messrs. King 
& Co Since Mr Goodman calls himself an artist, we should 
have expected a few illustrations of Cuban scenery m his work, 
but there arc none The work makes no pretensions to be a 
contiibution to the natural history of Cuba, but in a very enter- 
taining manner the author gives a senes of sketches of social Kfe 
-«Ei the lovely island. 

The additions to the Zoological Society’s collection during 
the past week mclude two Weka Rails (Ocydromut auslrahs) 
from New Zealand, presented by the Acclimatisation Society of 
Otago ; an Alligator {Alligator mustsapteneis) from New Orleens, 
presented by Capt, M. Cowper; two Patagonian Cotiures 
{Ctnurui patagomtt) from dull, two Solitary Tmamotti {Tma- 
mut sohianus) from Brazil, received m exchange ; a Macaque 
Monkey {Maeacus eymmolgm) and a Bonnet Monkey (M. radia- 
tui) from India, presented by Mr. G. Votch, and deposited j a 
Cape Petrel [Daptum capenns), purchased, from Mani4«> 
is the first specimen of this bird obteiaed by the Sbdetip. 
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ON THE FINAL STATE OF A SYSTEM OJF 
MOLECULES IN MOTION SUBJECT 10 
FORCES OF ANY KIND 
■f ET perfectly elastic molecules of rhlfcrent kinds be in inobmi 
within a vessel with perfectly elastic sides, and let each kind of 
molecules be acted on by forces which have a potential, the foini 
of which may be different for different kinds of niolecules 
Let X, y, «, be the the cooidinates of a molecule, M, and n, f 
the components of its velocity, and let it be re luired to determine 
the number of molecules of a given kind which, on an average, 
have their coordinates between rand a + if r,^and,v + dy, cand 
« + if s, and also their component vek cities between £ and { h i/f, 
ti and 1? + if n and f and ( + dC Tlih number must dcpnul 
on the coordinates and the components of velocities and on the 
limits of these quantities We may therefoie write it 

dN = /(x,y,i,i,^,C)‘ixdydzdid-ndC (il 

We shall begin by mvestigating the manner in which this 
quantity depends on the components of velocity, before we pro 
cced to determine m what way it depends on the coordinates 
If we distmguish by suffixes the quantities corresponding to 
different kinds of molecules, the u hole number of molecules of 
the first and second kind within a given space which have velo- 
cities withm given limits may he u ritten 

/lUp Vu i{)'nx,<lr,„di, - (2) 

wtd /, ({ 2 , llj h) "'’12 “ "s (3) 

The number of pairs which can be formed by taking one 
molecule of each kind is ri, Wj. 

Let a pair of molecules encounter each other, ind afnr the 
encounter let their component velocities be f,', i),', fi' ind 
iti, f,' The nature of the encounter is completely ikfincd 


wneti we Know n, 

molecule relative to the h 

rllatwV 
quantiti.^ 
nents of the 


5 the encounter, and 


able. 


s velocity after the encounter, art dcttri 


Hence, putting a, fl, y for the^e relative velocities, and /•, . 
for the relative positions, we find for the numlier of mol« uks ol 
the first kind having velocities between the limits f, and {i + .fj, 
&c., which encounter molecules of the second kind having velo- 
cities between the limits {3 and {3 -i- iff, &c., in such a way th 11 
the relative velocities he between a and ad if«, &t, and the rt 
lative positions between n and a -y da, &c 
't (f i,>i„r,) iff <fs rff A {f „ It i.f 0 iff <f.i iff <y (■>«<■ o/Srlif* 't^dc d„ (. 

and after the encounter the velocity of M, will he between tin 
limits ii and f,' + iff, &c , andthst of M, between the limits fj 
and f,' -p if f, &c 

The differences of the limits of velocity are equal for lioth 
kinds of molecules, and both before and alter the encounter 
When the state of motion of the system is in its )>ermanci't 
condition, as many pairs of molecules change their vclucilie~ 
from K, to k,', YJ as from Y,', Y,' to Y„ and tin 
circumstances of the encounter in the one rase are precisely sinu 
lat to those in the second. Hence, omitting for the s.ike of 
brevity the quantities iff, &c , and <p, which aie of the sail— 
value in the two cases, we find— 

y. ((,. ((.. s., f.) =A (f., s. (0 

writing— 

log /(f, n. C) = y (N Y>, I, m, ») (6) 

where /, m, n ure the direction cosines of the velocity, Y, of the 
molecule M. 

Taking the logarithm of both sides of equation (5) — 

+ /r, .= Y, 

The only necessary relation between the variables before and 
after the encounter is — 

Ml r* + M, = Ml Yi'* + Ml K,'» (8) 

If the righthand aide of the eqnations (7) and (8) are constant, 
the lefthand ^ea will also be constant j and’since f, », are 
indepandent of /, Mt Aj we must have— 

' - Firs A Ml and Fi» A Mi (9) 

wfa^ jtf la a quantity independent of the components of velo- 

iatjr,<»- 


A(fi, 


i, ix) - c, r 


( 10 ) 


f,(fs.n„ Q - '= (II) 

This result as to the distribution of the velocities of the mole- 
cules at a given place is independent of the actum of finite foices 
on the molecules during their encountei, for such forces do not 
affect the velocities during the infinitely short time of the en- 
counter 

We may therefore write equation (i) 

dN=- did lid Cdxdydi (12) 

where C is a function of ryz which may be different lor different 
kinds of molecules, while A is the same for every kind of mole- 
cule, though it may, for aught we know as yet, vary from one 
place to another 

Let us now suppose that the kind of molecules under conside- 
ration are acted on by a force whose potential is xp The vana- 
tions of r, y, a arising from the motion of the molecules during a 

* Sx it/, Sy = nf/, Sz = (St (13) 

and those of {, ij, f in the same time due to the action of the 
force, are 


»{ = 

If we make 


- 


dy 

log C 

~ - + AMii' 


(IS 

didrfdCd idylll - ‘ ^ 'v 1- d* + f*) (16) 

The vanalion of tins q lantily due to the variations * Vj tyi t 

SiiMiKiis 

' ‘ 4)*' 1 

I W I J 

Since the numlier of the molecules docs not vary during their 
motion, this quantity is zero, whatever the values of {, ij, f. 
lienee we have in virtue of the last term — 


''(‘i't' 


a 4 _ 


dA 
Ty - 


(18) 


or yl IS constant throughout the whole region traversed by the 
molecules 

Next, conqiaring the first and second terms, we find 

c zAM(xp + B) (19) 

We thus obtain as the complete foim ofi/A' 

{AM, ((,’ +'x,r‘+i,t -t j 4 ', + A,) 
dNj =e dxd )' dydidi\d( (20) 

when A is an absolute constant, the same for every kind of mole- 
cule in the vessel, but/?, belongs to the first kind only To 
deteimine these constants, we must integrate this quantity with 
respect to the six variables, and equate the result to the number 
of molecules of the first kmd We must then, by integrating 
dN, ii Ml (ti* -p 1)1“ + fi* + z+i) deiermine the whole energy 
of the system, and equate it to the original energy We shall 
thus obtain a sufficient numlier of equations to determine the 
constant A, common to all ttic molecules, and B,, /?„ &c. those 
belonging to each kmd. 

The quantity A is essentially negative Its value determines 
that of the mean kinetic energy of all the molecules in a given 
place, which is — ^ and therefore, according to the kinetic 

theory. It also determines the temperature of the medium at that 
place. Hence, since Ai, m the pennanent state of the ^tem, 
IS the same for every pait of the system, it follows that the tem- 
perature is everywhere the same, whatever forces act upon the 
molecules 

The number of molecules of the first kind m the element 
d %dyir, 

1 AM,(i’^_ 

dxdydi (*i) 

Thecflect of the force whose potential is i(i, is therefore to cause 
the molecules of the first kind to eccumuliw in g^ter “Mbm 
in thoK ports of the vessel lowsrds which the tbn* act% ana 


(-3)'/ 
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the distnbation of each'different kind of molecules in the vessel 
is determined by the forces which act on them m the same way 
as if no other molecules were present. This agrees with 
Dalton’s doctrine of the distribution of mixed gases. 

J, Clerk-Maxwell 


ORIGINAL RESEARCH AS A MEANS OE 
EDUCATION* 


'^HE subject of the value of original scientific investigation 
^ may be considered from many points of view Of these, 
that of the national importance of original rese.arch is the one 
which naturally first engages attention , and it does not take 
long to convince us that almost every great matenal advance in 
modern civilisation is due, not to the occurrence of haphazard or 
fortuitous circumstances, but to the long continued and dis- 
interested eflforts of some man of science Nor do I need to quote 
many examples to show us the immediate dependence of the 
national well-being and progress upon scientific discoveries thus 
patiently and quietly made If it had not been for Black’s re- 
searches on the latent heat of steam, James Watt’s great dis- 
covery, which has revolutionised the world, would not have been 
made. Practical applications cannot he made until the scientific 
facts or principles upon which those applications rest have been 
discovered. In our own science I migliC instance hundreds of 
cases in which discoveries made in the pure spirit of scientific 
inquiry have (generally m the hands of others than the original 
investirators) led to results of the first importance to civilisation 
Chloroform was first prepared by Licbig in 1834 , but it was 
Simpson who long afterwards applied it to the relief of sulleiing 
humanity. Faraday in 1825 discovered benzole, and from it 
Zinin prepared a substance called aniline, which for many years 
remained a chemical curiosity only mtere>ting to the scientific 
man. In due course, however, a practic.sl sphere of usefulness 
was to be opened out for this little known substance Perkin 
discovered that thus rare body was capable of yielding 
splendid colours Commercial skill then at once seized upon 
Mtilme, and, instead of its being m.ide by the ounce, it is now 
manufactured by thousands of tons, and the bright and beautiful 
colours which it yields are known all the world over, and are 
alike pleasing to the eye of the connoisseur of fashion and of 
the dusky denizen of the forest primeval Thus, too, the 

e irelv scientific researches of our distinguished felloiv-citizen 
r Schunck, respecting the dyeing principle contained m the 
well-known madder root, laid the foundations for the subsequent 
discovery, by Graebe and Lieberman, of the artificial production 
of this naturally occurring principle, termed alizarine, the manu- 
facture of which IS now assuming such gigantic proportions. 
Again, the discovery of clilorine by Scheele, m 1774, lies at the 
foundation of the whole of our Lancashire trade, for without 
hleaching powder the cotton and paper manufactures could not 
exist on their present extended scale I might almost indefinitely 
extend this list of discoveries, which, when fiist made, were 
apparently fat removed from any useful application, but which 
ail at once become the starling point of a new branch of industry, 
and a source of benefit or gratification to mankind. 

This subject of the national importance of original research is 
one which is gradually but surely forcing itself on public at- 
tention. A few years ago national elementary education was 
looked upon as a chimera , now it has become the question of 
the day. As soon as English people see as clearly as we do the 
impenons necessity for encouraging, stimulating, and upholding 
original research as containing the seeds of ourluture po,ition as 
« nation, they will not be behindh.and in securing the free growth 
of those seeds. It is therefoie the bounden duty of all those whose 
employment or disposibon has led them to feel the truth of this 
great principle, to leave no stone unturned to make widely 
Itnown and keenly felt the importance of the national encourage- 
ment of original investigation. 

It might have been a useful task for me to contrast what is 
done m other countries for the encouragement of free inquiry 
and lesearph, and what is done, or rather left undone, in Eng- 
land. VVe should have seen thai on the Continent of Europe, 
to a greajt extent, and in the United States, in some measure, 
those have to wield the sceptre of government are not only 
aware Of the national importance of original research, but, what 
la more, that they act up to their convictions, whilst we feel 
that the same cannot be said in our country. We should have 


* Address by Prof Roscoe at 
Owens College Manchester. 


the opening of 


buildings of tho 


seen that in Germany the facilities given in the universities, 
which are Government instil utions, and in the other numerous 
and well -organised scientific educational establishments, to origi- 
nal research are very great ; that an original investigation m 
some branch of human knowledge is considered the usual termi- 
nation of the student’s umversity career ; and that degrees are 
generally given only when some new observations or experiments 
have been added to the mass of human knowledge. We should 
find that the position of professor is mainly mtluenced by the 
amount and quality of his ongmal researches, and that this 
imwer, and not any secondary or subsidiary ones, as is some- 
times the case with us, is taken as the proof of a man’s fitness 
to fill the prolcssonal chab. 

It IS my wish, however engrossing this view of the subject 
may be, to ask you 'to consider to-day another aspect 
of the question— VIZ the educational value of original re- 
search , the value ol personal communication with nature 
for Its own sake, the influence which such employment 
exerts on the mind, the effect which such studies produce 
as fitting men for the active duties of life, and the question, 
therefore, as to how far original investigation should be encou- 
raged .ai.an instrument of intellectual progress. It may be well, 
however, before we commence this special question, to place 
clearly before our minds what is meant by scientific inquiry m 
general, and to see how it is related to the studies and habits of 
mind with which men up to the dawn of the present, or scientific 
age, have been famibai 

In the first pUcc, then, the essence of the scientific spirit is 
that It IS free and disinterested If, therefore, any of the habits 
of mind, studies, or beliefs m which men have bulierto indulged 
have not lieen free nor disinterested, in so far they have not been 
scientific In the second place, the spirit of true scientific inquiry 
knows nothing of tradition or authority It lays down laws for 
Itself, and refuses to be bound by any others .Scientific edu- 
cation begins with no preconceived idea m accordance with 
which everything else must be moulded It starts in simple 
communion with Nature, and is content to pick up little by little 
the truth which she is always ready to communicate to patient 
listeners. Thus step by step and geiier.ition by generation, slowly 
but surely, the perfect edifice of science is being built up, and all 
those who contribute, liovvever insignificantly, to this great work 
have the safe assurance that their labour has not been m vain. 
This process IS, it is clear, at once opposed to, and, if successfully 
carried out, subversive of the old order of things Between a 
system based on author.ty and one founded on freedom of 
thought and opinion thei c can never be any united action , and 
whilst fully acknowledging that intellectual eminence, and, of 
course, moral excellence, are common to all classes of men, and 
are not confined to those holding particular opinions, if only they 
be honest, it is as well that we should admit with etjual candour 
that the followers of the old system have no claim to be called 
scientific, and that there is, from the nature of things, a great and 
impassable gulf between us and them 

It docs not concern us at present to inquire which of the'C 
two systems, the free or the auihontative, is for tlic future to 
rule the world. It must now suffice for us to see cicaily that the 
habits of mind necessary for the establishment of the one are 
absolutely opposed to those needed lor the success of the other 

I must, however, here not be misunderstood It would ill be- 
come me, connected as I am with a college to which it has been 
our constant aim to impart a university character, to undervalue 
or depreciate the study of subjects other than those included 
under the head of the physical sciences Literary studies, 
whether of modern or ancient authors, giving an acquaintance 
with the noblest thoughts and opinions of the great men of past 
ages ; historical studies, giving us a knowledge of the acts of 
men in times gone by , the study of language and philology, ns 
giving a knowledge of how men of all times and countries ex- 
presi then ideas and language , of logic, as pointing out the laws 
of thought , and above all, that of mathematics, are all matters 
of the highest importance, the neglect of which would render our 
education poor and incomplete indeed The same rules, how- 
ever, which all acknowledge to be necessary for the teaching of 
physical science must be applied to the study of all these sub' 
jects. In short, the taenttfic mahod most be employed m all 
cases and carried out to its fullest extent Whilst attempts to 
shackle the mind, or to stifle free inquiry, which have too fre- 
quently succeeded in past times, and which may, if we are not 
on oar guard, succeed again, must be repulsed with all our 
vigour. 
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I would, however, here wish to protest against the supposed 
materialistic tendency of scientific studies It is true that certain 
opinions and professions of belief have been and will be shaken ! 
by studying the book of nature ; it is also equally true that the 
study of nature does not and cannot interfere with the highest 
and noblest aspirations of the mind of man In the investiga- 
tions of every branch of science we come at last to a point at 
which further inquiry becomes impossible, and we are obliged to 
acknowledge our powerlessness and insignificance. We can see 
and learn concerning only the minutest fraction of the great 
whole of nature, and it is with this minute fraction alone that wc 
as men of science are concerned. 

In inaugurating, as we are now doing, a scientific depart 
ment of an institution devoted to the higher education, it 
may be well to glance for a moment at the prebmiiury 
stages through which, in the subject of chemical science, 
with which alone I am competent to deal, a student mist 
pass to reach the portal of original inquiry And fust let me 
gratefully acknowledge the help which we have received m 
endeavouring to find a habitation for a school of chemistry 
aspinng to be worthy of the intellectual vigour and roanufaclur 
ing power of the great district of which this city is the centre- 
help not only of the necessary, and therefore valuable kind of 
pecuniary assistance generously and willingly given, but help of a 
personal, and therefore still more valuable kind, without which 
the funds would have been useless, and our scheme for the foiin 
dation of a really great scientific institution would have fallen to 
the ground. The results of this help you now see m this large 
theatre, and m the splendidly fitted laboratories behind it They 
are, I say it with confidence, the most spacious and last 
arranged laboratories m (Ireat Dritain, and will be found, I 
believe, second to none in the world for convenience and suila- 
bility to their proposed uses. It now remains for my colleagues 
and myself to discharge our debt , to show that the confidence 
which has been placed in us has not been misplaced, and to 
prove year by year that the goods we furnish in the shape of 
soundly and scientifically educated chemists bnng a retuin 
worthy of the capital, both m specie and intellect, which has 
been expended upon their production. 

Our mode of instruction in the principles of chemistry is of 
two distinct kinds, (i), by lectures, accompanied by expert 
mental illustration by the lecturers, as well as by recapitul.iloiy 
and tutorial classes , and (2), by experimental work practically 
carried out by the student himself in the laboratory Both of 
these means of obtainmg command over the facts and principles 
of our science should be carried on simultaneously , the lectures 
serve as giving a general view of the mam features of the sub 
ject ; the laboratory work brings the student into direct contact 
with Nature, and gives him an insight into her processes, wbiib 
can only thus be obtained In the lecture room the student 
forms an idea, as in a panorama, of the general appearance of 
the country , but it is in the laboratory, as in a walk through a 
given district, that lie first learns what the land he is traicihng 
through IS really like And although we know that we must 
spend much time and labour if we go on foot, we know that ve 
snail be rewarded by a vivid and lasting impression, ami one 
which may perhaps give a new colour to our lives It is thus 
with the study of chemistry , the laboratory is the place where 
the details of the science are really mastered , and a young man 
must not expect to become a competent chemist without having 
passed several years of hard and unremitting toil m solving the 
sometimes tedious and difficult problems which are presented tu 

It IS not necessaty for me here to detail to you the particulars 
of the course of instruction which all students of chemistry, as 
a rule, go through. Suffice it to say that this course begin’ at 
the very A B C of our subject , and, if I am freely to speak my 
mind, I would say that in general I do not object to take stu- 
dents who know nothing of the science. We first seek to give 
him some notion of the kind of phenomena with which the 
science is concerned , wc then begin to train him in manipula- 
tive dexterity, and, by a graduated series of examples and exer- 
cises, make him acquamted with the fixed and exact quantitative 
laws upon which our science 13 founded^ From the beginning 
we introduce a strict system of note-taking and of carrying out 
simple chemical calculations, so as to msure a firm foundation 
for the subsequent building The student then begins to learn 
the properties of the more commonly occuriing amongst the 
slxty-three elementary bodies of which (as far m we are yet aware) 


the material world is builtup, and projicttics of their compounds. 
He commences the study of qualitative analysis, and at last he 
IS able to tell you the nature of the exact constituents of any 
substance, whether of eaith, of air, or of sen, of mineral, vege- 
table, or animal nature, which you may ask him to examine. 
He has accomplished a great work, and if he has carried bit 
examinations as far as the reactions of the rare elements (as is 
usually the case with all our students), he is master of the first 
or qualitative stage of the science. Next the question arises as 
to the quantity of each constituent present m the given tub- 
stance, and theeecciid or cjuanlitative stage is reached This is 
necessarily a longer and more dilficult matter than his preceding 
task. Not only must the choice of methods of separation and 
estimation be successful, so as to employ good ones and eschew 
the bad or inaccurate ones, but skill in manipulation must be 
forthcoming All depends on accuracy and care in performing 
delicate operations, such as weighing, collecting and washing 
precipitates, and a hundred other manipulations, and the results 
of many da^s’ woik may be m a moment lost by cne false step 

In all this preliminary work the hand is gradually trained to 
perform the various mechanical operations, the eye is at the 
same time (.aught to observe wall care, and the mind to draw 
the logical inferences from the observed phenomena Habits of 
independent thought and ideas of free inquiry are thus at once 
inculcated , no authority besides that of the senses is appealed 
to, and no preconceived notions have to be obeyed , the student 
creates for himself his own material for observation, and draws 
his own conclusion therefrom If he is inaccurate either m hit 
manipulation, his obseivations, or m bis conclusion, nature soon 
finds him out. Something or other is out of order, and he is 
sent back with the task of finding out bis mistake for himself. 
Not until all this has been accomplished (and very often not 
then) U the student fit to think about original research. Before 
he can successfully grapple with new dmiculties he must have 
learned to overcome the old ones. His hand must be dexterous 
and accustomed to meet all the meclianical difficulties which 
invariably accomp.iny such investigations , his eye must not only 
be open to what he expects to sec, but, what is far more difficult, 
It must quickly seize upon the occunrciice of phenomena which 
he does «o/ exiiect to see ; his mind, working, perhaps, with a 
leading thought — for without this, original work is almost 
impossible — must be free in its power to grasp any new combi- 
nation of ideas to which the phenomena may suddenly and 
unexpectually give rise, and be willing at once to relinquish a 
favourite and cherished hypothesis if the results of exjpeiiment 
prove that hypothesis to be erroneous. This dexterity of hand, 
quickness and keenness of sight, and pliability of mind must in 
greater or leaser degree be possessed by all who would undertake 
original scientific work I do not mention as a preliminary 
necessity a competent theoretical knowledge of the phenomena 
and laws of our science, because, though this is a matter of 
course, many having this knowledge will altogether fail, owing 
to (heir not possessing the other requisites 

In carrying out, then, even the simplest original investiga- 
tion, some or all of these requirements are needed. In 
addition, other faculties are called into play by the very fact 
of the phenomena being in part at least new. Not only do we 
ourselves not know what to expect, but nobody can tell us what 
will happen. We are exploring new country, and our outlook 
roust therefore be doubly sharp , we must be prepared for every 
possible event, and ready to meet every change of fortune We 
must, like a traveller, not be discouraged by reverses, but 
patiently persevere m our course, feehng convinced that the path, 
which for a long time may be a thorny one, must in due course 
lead us to a point from which we shall enjoy an extended view 
of the surrounding country, and be able to trace the tortuous 
paths by which the elevation was reached. The faculties which 
are called into active operation m the prosecution of experimental 
scientific research are, in fact, exactly those which are valuable 
m the every-day occurrences of life, Ihe proMr employment of 
which leads to success m whatever channel they may happen to 
be directed. A man who has learnt how successfully to meet 
the difficulties and overcome the obstacles which occur in every 
experimental investigation, is able to grapple with difficulties and 
obstacles of a siimlat character with which he comes m contact 
in after-life. 

(TV de continued.) 
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CONDUCTING POWER FOR HEAT OF CER- 
TAIN ROCK'S* 

A coUection of more than twenty ■specimens of rocks of the best 
marked description's neie chosen for the purpose, and were 
cut to a nmform shape and si^c liy Messrs Walker, and 

Beall, of Newcastle on Tyne, .and a part of them were sub- 
jected to experiment The plates are circular, 5 in m diameter, 
and half-an-incll thick, and they are as smoothly and accurately 
ground to tins uniform sue as was possible in the else of some 
of the refractory subst iiKcs as granite, whinstone, &c , that were 
employed. On tin other hand, many moie fn.ible and softer 
rocks, as chalk, cml, mail, .'i.c , are not mcliidcd m the list of 
tiunple sections now collected 

The purpose of the present paper is sim|)ty to establish fiom 
the expcninents the gcneial bntl cimductmg powers of the h.iidcr 
rocks, and to corroborate in the case of a fi w ccamples that 
weie niimcncally leduccd the conclusions of a similar kind that 
were obtained by.Peclet. 

The rock-plate to be tested is placed on a flat-topped tin 
boiler of its own diameter to raise its temperature on the under- 
side to the boihng-pomt of water, while on its upper side a 
conical flat-bottoi^d tin flask of spnng-cold water is placed, 
and absorbs the heat transmitted through the rock section from 
Its heated side A thermometer inserted through a cork in this 
flask marks the rise of temperature and the ijuantity of heat 
transmitted through the rock 

A small quantity of heat is also intercepted and absorlied by 
it which requires a part of the higher temperature on the heated 
side to introduce it into the rock, but tins quantity is so small 
compared to the quantity which passes through it .and enters the 
water, that it may easily be allowed for by a suitable coirection 

The flask above the rock contained about i lb of water, and 
under the action of the steam heat below, it rose m temperature 
•bout 1° in 35 seconds for s/aU, and 1" K m 38 or 40 seconds for 
different kinds of hard afvd close-graineil rocks, as granite, ser- 
pentine, marble, and sandstone , while the time ocaipied for a 
fhbilar rise in temperature' was greatest in the case of a specimen 
of black shale from the coal measures round Newcastle, when 
the thermometer rose i" m 48 or 50 seconds, or j/eteu r/m/j m 
the case of slate m the proporh'on of about 5 • 8 

In this series of trials it was easily supposed that the real tem- 
perature of the surfaces of the rock-plates was considerably dif- 
ferent from those of the metallic surfaces in contact with them , 
and a thermo-electric pair of wires attached to cork-faces was 
now applied to test the real difference of temperatures of the two 
faces of the rocks. Two platinum wires were twisted on to the 
two ends of a piece of iron wire and were connected with the 
poles of a Thomson’s reflective galvanometei The iron wire 
Itself was bent so as to bring its two twisted ends into eontact 
with the opposite faces of the rock On testing the thermo-elec- 
tne arrangement by means of a double tm lid placed between 
its cork-faccs, filled with water of diflerenl degrees of tempera- 
ture on its two sides (which were measured by tliermomcicrs 
inserted in the lids), it was found that a difterencc of between 3'' 
and 4° F produced a deflection of i division of the galvano- 
meter. 

On now taking a plate of marble out of the heating vessel and 
placing It between the theimopyles, it was found that no sensible 
neat difference was recorded by it , the rock was reversed, lop 
for bottom between its poles, and the effect w.is still insensible, 
although the heat of the finger pressing alone on one of the wiic 
junctions moved the galvanometer 3° or 4'' In order to increase 
the temperature difference the rock-plate was then brought into 
contact with the metal surfaces by means of mercury , and the 
thermometric flask itselfbcing filled with about lolbs. of meroury 
instead of 4 lb of water, it was found that the thermometer rose 
1° in to seconds, corresponding to a transmission of 330 heat units 
per hour through a standard plate l in thick, and i square foot 
in surface. When taken out of its cell and transferred to the 
galvanometer, the temperature difference was now found to be 
about 7° ; giving the rate of conduction about 47 heat units per 
hour, instsad of between 22 and 28 heat units as assigned by 
Peclet. ' 

The process of lifting the rock out of its cell having undoubt- 
edly produced a loss of the heat difference before the measure- 
^ment was made ; a new mode was' now employed, and the 
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wire junctions were pressed against the rock faces «« st/tt, being 
at the same tune protected from the heat of the boiler and ther- 
mometer plates facing opposite to them by thick felt wads upon 
which they were fastened to those plates. In this case a very 
different variation Iictween the two rock-faces was now found the 
difference in the case of marble being 50“ or thereabouts, while 
the passage of heat into the water thermometer flask was now 
about 264heat units per hour, con eiiponding to a conducting power 
of about S I beat units per hour The same process was applied to 
two kinds of the black shale already described, and their con- 
ducting (lower was found to be much less than that of the fine- 
grained marble spKimen, being at the rate of only 2 or 2I heat 
units per hour These qu.antities arc not more than 4th or 4th 
part of the v.alues obtained by Peclet for the same kinds of rocks 
Although time did not permit these experiments to be repeated 
with a different .arrangement of the apparatus, when the sources 
of error peeuhar to eaeh of them would have been easily removed, 
as their origin in each case is easily explained, yet they confirm 
provisionally the values of the thermal conductivities found by 
Peclet , since m two experiments which certainly gave the values 
alternately m excess and defect, the quantities obtained varied 
from s or 7 to 42 or 47 heat units jier hour for a kind of marble 
to which Peclet assigns 22 or heat units per hour as its con- 
ducting power , and in the ease of some other rocks of which 
Peclet dcscrilies the conductivity ,as about half that of the close- 
grained marble just mentioned, the s.ilues found by cxpcnniciit 
also indicate a smaller thermal conductivity of these rocks in 
almost exactly the proportion which Peclet has assigned. 

Pile form m which it will lie desirable to repeat these experi- 
ments is one which will show the amount and kind of influence 
exercised by junctions between tlie surfaces of solid, liquid, and 
gaseous bodies in retarding the ti iiisinisston of heat across them , 
as well as to conclude the actual therm ■! condiictnnties of the 
materials employed, and for tins purpose i suitable modification 
of the apparatus and of the mode of conuacting tlie experiments 
has been contrived, which it may be expected will fully effect 
the objects which it is thus intended t o obtain 


THE DIVKRl'ICULUM OF I! If. 8MALL1NTFS- 
TINE CONSlOhRED AS A RUDIMENF'IRY 

STRUCTURE * 

author took this striutuie is an illustration in reply to 
those who are not vet satisl led tint structures exist which 
are useless to the animal body coin lining them Referring fiist 
to the case of ilie appendix vermiformis of the great mteslino, a 
survey of the anatomy of the c,ccum m various animals, and of 
the st.vges of its development in man, leads to the inference that 
this worm-Iike aiipcndagc is a rudimentary and virtually a useless 
structure It h.as, however, bcin generally supposed that, being 
present, it must have some function ; and as it was manifest that 
a thing of this kind ut the otherwise closed end of the gi cat 
intestine is a souice of danger by admitting foreign bodies w hich 
It could not exj'cl, it has been argued that contrivances designed 
to avert this dinger might be recognised That it opens at the 
back instead of at the lioltoni of the eacum , that its opening is 
oblique , thnt it has a kind of valve , that it is directed more or 
leis upwards, and so 011 On the contrary, the woim-like 
appendix is a vistige, the luilimentaiy representative of the true 
cuecum, and all these supjiosed contnvmees by which the danger 
IS lessenc'd are simply the result ol the forward and downward 
development of the great intestine away from the resisting wall 
of the abdominal cavity against which the appendix and hack of 
the intestine he Although from this cause the appendix vermi- 
formis IS not nearly so daiigeious a structure as it might have 
been, it is, notwithstanding, occasionally the cause of death. 
The author knew of several cases of this, and every experienced 
pathologist must have met with it Foreign matters get Im- 
pacted, causing ulceration, and jierforatioi takes place, followed 
after a few hours by death 

The conclusion, however, that there are parts within the animal 
body winch arc useless, and worse than useless because dange- 
rous, IS so distasteful to the adherents of the extreme theological 
school that they will rather fall back on the bare possibility of 
some unknown function even for such a rudiment The diverti- 
culum of the small intestine may be employed here to complete 
the argument Although In a classification of rudimentary 
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itracturM they wouW be placed in different groups, the one ! 
being normal though often varying, the other only occasional, 
they ate on the same footing for the purposes of this argu- 
ment. It IS known to be a vestige of the structure joining the I 
intestine by which, at an early stage of the evolution of the 
animal frame, nourishment is introduced All trace of it usually 
disappears, but occasionally part of it remains as a pouch open- 
ing firom the small intestine. It has the usual coats of intestine, 
the inner coat presenting the same food-absorbing villi It is 
therefore acting, but no one wdl argue that it is designetl foi use 
m those comparatively few persons who possess it Unfortu- 
nately It IS sometimes the cause of death 1 he author had met 
with cases of this, and it is weU known to surgeons It m.ay be 
unable to expel its contents , or by adhering to a neighbouring 
part a noose is formed, a most dangerous condition, >1 sort of 
Ixjwel-trap, through which a knuckle of intestine slips, and 
strangulation, followed by death, is the result Here then we 
have an elaborate structure which is useiess, or woise because 
dangerous. Were a railway contractor to leave open a siding 
which he had used in the construction of the ime, the tram ought 
dash into it and a fatal accident result This is ex.aetly what is 
done when this diveiticulum of the small intestme is lelt un- 
closed, and the fatal accident occasionally occurs Were further 
illustration necessary we might refer to the fact of disease some- 
times attacking that functionless structure the rudimentary breast 
in the male i 

Tlie consideration of such structures as the diveiticulum may 
be said not to take us fartlitr than to clear the ground, showing 
us that we have been on the wrong path But a survey of 
rudimentary structures generally carries us farther On the 
hypothesis of the independent origin of species they are umn- 
teliigible, while the hypothesis of evolution furnishes a clue to 
the whole The facts of embiyology, of paleontology, of rudi- 
mentary as well as developed structures are harmonised, and 
the whole present themselves as the result of the oneiation of a 
great law, the equivalent in the organic world of the law of 
gravitation m the inorganic Although we do not as yet sec so 
well how this biological law operates, the anatomist sees enough 
to make him feel that he is shut up to some form or other of lire 
theory of evolution, and that the notion which we imbibed in 
our early years, and have long cherished, that so-called species 
arose independently of each other, must be a mistake 

The slow progress which this view has made m this country 
compared with Germany, the author attributed partly to the 
teleological bias which anatomy early leceived among us, but 
mainly to the fact that anatomy has been taught in the medical 
schools of this country for the most part as a mass of detail in 
Its professional application, without reference to the ideas whicli 
It suggests when more widely and profoundly studied .as a 


SCIENTIFIC SERIALS 

Ocean Iltgktvays, October — The principal article in this 
month’s number is one liy Lieut Salavcniy, of the I’eruvmii 
Navy, on the “ N.avigation of the Upper Amazon and its 
Peruvian Tnbutai ICS,” m which he gives vjmc very interesting 
particulars of the measures that have been adopted by the Peru- 
vian Government to open up and encourage the How of com 
merce along the great fluvial highways which connect the rich 
provliices of the Andes with the Atlantic The amount of work 
done by the Peruvian Government duru^ the last few years m 
the exploration of the region with which the article is concerned 
is wonderful, and we arc sure quite unknown even to many 01 
those who take an interest in geographical discovery. Captain 
Davis contributes a second article on the Challenger, which is 
followed by one on the Pacihc Railways of the South, « e. the 
Southern United States. Two very interesting narratives are 
"A Visit to the Kuh - 1 Khwajahin Sistan,” the place mentioned 
being a remarkable hill to the west of Nasenbad, the chief city ol 
Sistan; and “A Visit to Kuloja,” by Mr Ashton Wentworth 
Dilke, the plain of Kuloja being “a continuation of the Seven 
Rivers country running up between the Ala Tiyi and Thian- 
Shan Mountains.” — Mr. E. G. Ravenstem contributes a paper 
on " Elmma, and the Dutch Gold Coast , ” which is followed by 
an article on the Polaru, the usual reviews, proceedings of 
societies, &c. There are Maps of the former Dutch Pos- 
lenioni on the Gold Coast, of the Amazonas In Peru, of the 


ftulletin de la Soeiit^ Impinaledes Nalutalid,! de hlosiou. No. 
J, 1872 — Inapaperon tantalum, m thisnumljcr, M Herman de- 
siribrafive different combinations of the metal witli oxygen, two 
only havmgbecn hitherto known — There .are several zoological and 
Ixit.inical lists, — M Becker gives an account of beetles and flies 
met with on a journey to the Astrachan region, Mr M'l.ach- 
lan gives drawings of some new species of Phrygaiudes, and 
rChryaopa, found in Finland and the Caucasus ; M Hochhuth 
enumerates the beetles of Kien and Volhynien, &c , while M 
1 imlemann furnishes a report on the formation of Ins hciliaiium. 
-M I.ubimoff’s pajier on a new theory of the field of vision 
iiid magnification of optical instruments, has been elsewhere 
noticed III our columns 

Vo 4 (1872) coinnunces with an interesting article, with 
illiistiations, by M Mayewski, on evolution of the barbules of 
Ih^ania mameata, showing the various st.ages that °f 

simple hairs consisting only of epidermic cells.— Sonfrstnetures 
on M LubimolPs views as to the field of vision are oflfcred by M. 
llicdichin, who thinks the theory neither new nor exact — M. 
Hochhuth continues his list of beetles (as also m the following 
number), and M. Kryloff describes some geologicah formations 
m the Government of Kostroma —Dr Dreschler communicates 
an account of a collection of mathenia’ical and physical appa- 
ratus m Dresden and the number concludes with a table of 
meteorological observation m Moscow, m 1872 


SOCIETIES AND ACADEMIES 


Royal Horticultural Society, Sept 17 — General Met ting 
-Mr Henry Little m the chair — The Rev MjJ Berkeley called 
all! ution to some pears, part of which were orackeil and small, 
while the rest were perfect They had been taken from opjiosite 
sides of the same tree, and the difference was probably caused by 
injury from wind when m a young state — Mr Bull exhibited for 
the first time Odontoglassum Roeilti, a nearally of 0 ViXillarmm, 
and which Prof Reichenhach suggests may be a hybrid between 
that species and O Phahenapus 

Oct I —General Mteting —Mr Henry Little m the cham — 
the Rev M J Berkeley alluded to the numerous mterestmg and 
rare species of fungi which were exhibited J-axillnt ntro- 
t«nuntoem, sent by the Rev W W Newbould from 
Woliurn , Russula amata, by Miss Hubbard, from Horsham , 
lEduum sfiM/nasuw, new to Britain, from Somerset, 1 >y Mr. 
Auliiey Clark , Curtinaniis orellaniis, .also new to Britain, from 
l.iqimg Forest, by W O Smith, ske Mr Berkeley also refeired 
to Schwendener’s theory as to the nature of lichens Bornet 
had recently published an admirable paper in support of the 
sune views He himself, howevei, was not convinced of their 
correctness On the contrary he believed lie h.ad seen the 
gomdia of Parmelxa originating from hyphx- within the cells of 
some drift wood from the Arctic regions I le also read a letter 
Iroin Dr Thwaites, of Ceylon, who thought that the symme- 
trical growth of the lichens was an argument against one portion 
being parasibc on the other. 

PhIT ADKt,PHlA. 

Academy of Natural Sciences, Jun» 10 —Dr Kuschen- 
beiger, president, in the chair — Mr Gentry made the fol- 
lowing remarks — At the last meeting of the .Veademy, 
Ml Meehan made some observations upon the peculiar stiuc- 
ture of the flowers of Pedteulans caiiadinHS, observing that 
he bad vauily watched them during two seasons with the 
view of determining the manner in which they were fer- 
tdised He further said that he had notice.! that they received 
the attention of a species of humble-bee, for the sake of their 
honey, which, m order to accomplish its purpose, always bored 
a hole into the tide of the tube On Wednesday morning last, I 
visited a spot where the plants were growing luxuriantly, afford- 
ing an interesting field for observation It was not long before 
f eAoKXVidi a. Bamhus terreshu to alighl upon the outer side of 
the tube of a flower, at a distance of three feet from me At 
this distance it did seem as if the bco in onler 10 obtain the 
honey which it secretes, pr.'duced a ‘lit into the tube, as Mr 
Meehan observed- But the movements of the bee being so 
quids, and the distance too great to judge accurately, 1 ap- 
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proached the insect by degrees, unt J I was within three inches 
of It, when the whole process became apparent. The bee, 
however, was so intent upon its labours, as not to take any notice 
of me The flower is composed of an erect tube, with a natural 
cleft running along its lateral walls from above, through one- 
Ihird Its entire length, presenting outwardly apparently a mere 
crease, from the manner in which the compressed margins of 
the upiier lip fit into the roUed-m edges of the lateral lobes of 
the under lip Tlie upper hp is compressed, arched, and 
beaked, presenting an aperture at the apex, through which 
passes a curved pistil, the lower lip is reflexed, coiisistmg of 
three lobes, one median and two lateral, assuming a platform 
arrangement. Enclosed within the upper lip are four stamens, 
didynamous, with their anthers turning backwards, facing each 
other vertically When ripe these anthers split upon the inner 
side, thus giving a fancied resemblance to an oval snuff-box 
thrown bnek-mrds upon its hinges Each cell is filled with 
white pollen giains Now when the bee alights upon the tube, 
by means bunk, it opens the natural cleft above alluded 
to, and having *11181 gained partial entrance, it would defeat its 
mtcntltm did not the length of the flower’s tube when contrasted 
wilhthatol the lice’s tmnk, necessitate the admission of the 
eiitnc head also. In this operation the lips of the flower are 
pressed apart, the margins of the upper hp are separated to 
receive the head, and the pollen grams, already ripe, by the 
considerable motion to which they are subjected, become dis- 
lodged from their cells, and fall down in a dense shower upon 
the bee’s back and head Having obtained the coveted sweet, 
It flics to another flower upon a different stalk, as 1 observed in a 
score of cases during two days , but before renewing the pre- 
ceding operations, stations itself awhile iwn the lower lip, its 
head coming in contact with the stigma 01 the pistil Then, by 
means of the hairs that line the inner side of the tarsus of each 
interior leg, and the constant rubbing together of the parts 
comprising its trophi or its instrumenta cibaria the attached 
pollen grains are sent flying in every direction, sure to 
adhere to the stigma whilst observing the above pro- 
cess, I also noticed that after the lips had been pressed 
apart, and weie permitted to regain their position, the 
upper hp, being somewhat clastic, sprang back to its place 
with considerable force, sending through the aperture, through 
winch passes the pistil, a complete cloud of pollen, enve- 
loping the stigma upon every side. This operation can be 
performed artificially, by taking hold of the under hp with the 
left thumb and fore-finger, and pulling the upper hp backward, 
by the right, and then releasing the hold of the latter the 
upi>er lip springs to its place, sinrtmg the pollen through the 
aperture upon the left hand. From the above it is to be seen, 
that the plant has two chances of being fertilised— one by its 
own pollen, and the other by that of another Although the 
flower seeds abundantly, yet I am disposed to think that it is 
mainly through the pollen of another that the see-ds become per- 
fect I inehne to this opinion because, in an examination of 
many pods, 1 noticed that a few seeds wore found 111 a rudimen- 
tary condition, apparently manifesting a tendency to abort, while 
the majority were in a vigorous condition , the former, doubt- 
less, being the effects of self-fertilisation in part, which, as is 
well-known, is a degenerating yiocess 1 desire also to call 
attention to an inteiestin^' niscoiery which I was enabled to make 
recently, whil-t engaged in an examination of a double flower of 
Ranunculus Jasiuularts In the genus Ranunculus, the corolla 
of a normal flower is made up of five petals, each of which on 
the mner side of its basal part is usually provided with a scale 
This scale from its position is iausmvaatxAXhtnectanfirous stale 
In the specimen under consideration three of these scales had 
assumed the character of petals, agreeing with the flower’s true 
petals in every particular except si/e, being but three-fourths the 
dimension of the latter. It very frequently happens that we 
find, in examining flowers, parts which we can refer to no oigan 
with which we nave become acquainted. They appear to be 
distinct from any of the whorls which make up a perfect flower, 
although located among them and attached perhaps to them. 
All such parts are desiCTated as appendages. Under this cate- 
gory are placed the scales that are characteristic of some species 
of Crowfoot Prof. Lindley thuiks that these small appendttes 
are barren stamens united to the bases of the petals. Tus 
opinion I think is a just one From the facts here mdicated it 
IS reasonable to conclude, that the double flowers of the Ranun- 
culus do not always originate by true staminal metamorphosis, 
but sometimes by scale transformation ; also that nectariferous 


scales when they exist are barren stamens, which favourable con- 
ditions may develop into true petals. Whilst examimng several 
specimens of Potmhlla canadensis lately, I was struck with the 
variableness displayed in the number of segments which con- 
stituted their outer or calycine whorls. This series in Potentilla, 
as IS well known, consists of five sepals, with as many inter- 
mediate bractlets In the specimens to which I refer, I counted 
from seven to ten bractlets This numencal variation I am 
confident results from the splitting, so to speak, of some or all 
of the primary bractlets, as specimens were observed whiiA 
exhibited all the transitional forms, from a slight indentation at 
the apex to partial and complete division. 


Paris 

■’ Academy of Sciences, Oct. 13 — M. de Quatrefages, pre- 
sident, m the chair — The president announced the death of M. 
Antoine Passy — The following papers were read : — On crys- 
talhnedissociation, by MM Favre and Valson. This portion of 
the author’s researches deals with the estimation of the work 
done in saline solutions, 'IWcs of the value of thij work were 
given —Researches on the ancient fauna of the Island of Ro- 
driguez, by M Alph. Milne Edwards — Verification of Huy- 
ghens’s law by means of the prismatic method, by M. Abtia — 
Monograph on the lishts of the family of the Symbt anchtdee, 
by M. C Dareste — On a mechanical purifier for illuminating 
gas which will also serve to mix vapour with the gas, by M. D 
Colladon - Researches on the action of the so-called antiseptics 
on carbuncular virus, by M. C Davame The author found the 
bodies m r|uestion were, as a rule, effective in destroying the 
Vitus — Studies on the Phylloxeia, continuation by M. Max 
Cornu —On the oak Phylloxeia, by M Balbani — Note on a 
new method of tempering steel, by M. H Caron The method 
consists in quenching the heated steel m heated water, the tem- 
perature \aiying with the size of the article. The author stated 
that this method augmented the elasticity considerably without 
altering the softness of the metal — On the use of potassic 
disuipbate as a means of detecting galena, by M, Jannettaz. — 
Meteorological observations made 111 a balloon, by M. G. 
Tissaiidicr —New remarks on the epidemic goitre of the St. 
Euenne barracks, by M bergeret. 
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Notes 


On the Final State 01 
JECT TO FoeCES of A 
FRS . 

Original Research as a Means of Education. By Prof. Roscoi, 
FRS . . . 

Conducting Power for Heat of certain Rocks By A. 

Hesschel, F R.A S . 

'iHB Diverticulum of the Small Intestine considered 
Rudimbntakv Structure By Prof Strutbkbs, F R.S E. 

Scientific Serials . , , 

Societies and Academies 


Erratum.— V ol. viU p 519, 1 
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OUR NAl'IONAL MUSEUMS 

W E may congratulate ourselves that the Museum 
question is now being taken up with vigour. Not 
only must the Royal Commission on Science include it 
among their inquiries, but the Society of Aits is directing 
public attention to it. 

This IS the more opportune, as the intention of the 
Government to transfer to irresponsible trustees the only 
museums under the direction of a Minister of State has 
recently been declared, and needs only to be declared to 


“ Mr. Gurdon to the Secretary 0/ the Society of Arts. 

“July 5, 1873. 

“ Sir —Mr Gladstone desires me to acknowledge the 
receipt of your letter of the 3rd inst , requesting him to 
leceive a deputation to present the nicmonal from the 
.Society of Arts, on the subject of the museum at Bethnal 
Green I am directed to expiess Mi Glndstuue’s sincere 
regret that the piessure of his duties, as first l.ord of 
the Treasury, rendcis it absolutely necessary that he 
should confine his attention to those m.ittcrs which fall 
directly within his piovuicc , .end he therefore trusts that 
those on whose behalf you have written will kindly 
excuse him if he asks them to addiess themselves to the 
Privy Council Office ” 

“ rite Secretaty of the Society of Arts to Mr Guidon. 


be condemned on all hands. 

We now let the following documents speak for them- 
selves. Next week we shall return to the subject — 

I 

Memot ml to the Right Honourable !V. E Gladstone, M.P 

“ I We, the undersigned members of the Council and 
Members of the .bociety for the Encouragement of Arts, 
Manufactuies, and Commerce, request the attention of 
Her Majesty’s Government to the remarkable pioof of 
the public desire for instruction and pure enjoyment 
afforded by the examination of works of Art and Science, 
which has been shown by the opening of the Bethnal 
Green Museum. 

“2 Tins Museum, established in one of the poorest 
and busiest districts in London, where men, women, 
and children are most laboriously employed, has been 
frequented during three months by more than 700,000 
visitors,* a number which probably exceeds that of the 
visitors to all the other metropolitan museums and gal- 
leries during the same period 

“ 3. The undersigned submit that this museum could 
never have come into useful existence, and h.ave been in- 
strumental in conferring great benefits on the people, 
without the aid of Parliament , and they desire to press 
this fact upon the consideration of Her Majesty’s Govern- 
ment, with the hope that they will submit to Parliament 
the policy so essentially national of voting increased 
means to facilitate the establishment of museums, libra- 
ries, and galleries of Science and Art in large centres of 
population, wherever such localities arc willing to be.-tr 
their share in the cost ” 

Appended to this are the signatures of 250 Peers, 
Members of Parliament, and othei well-known and dis- 
tinguished men. 

II. 

CORRESI'ONDENCE RELATINO 10 THE ABOVE MEMORIAI. 

“ The Secretary of the Society of Arts to the Right Hon. 

W, E, Gladstone, M.P 

“July 3, 1873. 

“ Sip.— A memorial relative to the beneficial action of 
the Betnnal Green Museum, has been prepared by the 
Society of Arts for presentation to you. 

“ It has been signed by one hundred and fifty members 
of the Council and of the Society, of .whom twenty-two 
are peers, and sixty-three arc members of the House of 
Commons. In addition to the above, thirty-seven peers 
and sixty-three members of the House of Commons, not 
members of the Society, have expressed their concurrence 
m the object of the memorial. 

“ I am directed to request that you will have the kind- 
ness to receive a deputation to present the memorial, and 
to name a day for doing so, giving, if possible, at least a 
week’s notice.” ’ 


. > uie ena 01 septemMr were u| 

. to 3t*t December, tSra, only su monthE ami a ha 

they amounted to 901,46a, whdm the number of iha senaral raiterf to 6 
Britieh Muieum for the whole year 1871 were only 404,068 —October 1873 
No. ao9— VoL. VIII. 


“ Sir,- -I h.ive biought before the Council your letter of 
the 5th July, in icply to iiuiie of the 3rd July, asking Mr 
Gladstone to receite a dcput.ation to piesent a memorial 
from this Society on the subject of thp Bethnal Green 
Museum I'he Council obstive that you express Mr. 
Gladstone’s icgrct that the pressure of his duties as First 
Lord of the I'lcasuiy lenoeis it absolutely necessary that 
he should coniine his attention to tliosc matters which 
fall diicctly under his province, and his tuist that those 
on whose behalf the icception of a deputation was sought 
will kindly exeust linn if he asks them to addiess them- 
selves to the Privy Council Office. 

I am directed, in leply, to point out that the memorial, 

h. iving relation to a subject of vast importance to the 
education, gencial cultivation, and social welfare of the 
people, did appeal to the Council to bring the subject 
strictly within the consideration of the Piime Minister, 

i. ither than of <i dcpiitiucnt of the Govcninient More- 
over, it did appear to the Council that tlie deep interest 
which the subject excites is manifested by the unusual 
character of the signatures, being those of 60 peers and 
130 members of the House of Commons attached to the 
memorial, ,md justified the Council m asking for the spe- 
cial attention of Mr Gladstone himself 

“Under the-x ciicuinstances, the Council submit their 
conviction that the subject involves considerations of 
principle and policy worthy the attention of the Prime 
Minister of this country, and too wide in its political and 
fiscal considerations to be dealt with efiTcctually by any 
single department of the Government. 

“They, therefore, respectfully decline to adopt Mr. 
Gladstone’s suggestion that they should address them- 
selves to the Privy Council Office ” 

"Mr. Gurdon to the Secretary of the Society of Arts. 

“ Sir, ~ I am directed by Mr. Gladstone to acknowledge 
the receipt of your letter of the i8th inst., and to request 
that you will be kind enough to acquaint the Council of 
the Society of Arts that the intention of the reply to your 
communication of July 3 was to point out that, m regard 
to a subject of the nature of that which you brought 
before him (viz. the beneficial action of the Bethnal Green 
Museum), which falls properly within the province of a 
department of the State appointed to deal with it, the First 
Lord of the Treasury could not take the initiative out of 
the hands of that Department. 

“ This Mr Gladstone would be doing were he to re- 
ceive the proposed deputation , and lie would be acting 
contrary to the rules of administration which are neces- 
sary for the conduct of public business 

" If, however, the Society of Arts think fit to favour 
him wnth a written communication, Mr. Gladstone will 
himself correspond with the proper department concem- 
mg it.” 

“ The Secretary of the Society of Aits to the Right Hon. 

W. E. Gladstone, M.P. 

"Sir,— T he Council of the Society of Arts have 
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directeu mt 10 reply to Mr. Gurdon’s letter of July aa, in 
which he sttltes that, *jf the Society of Arts think fit to 
place before you a written communication, you would 
^ourself correspond with the proper department concern- 

“ The deputation which desired to have the honour of 
waiting on you, and explaining m detail the objects of 
the memorial, would have stated that, in their view, the 
experiment of the Bethnal Green Museum is suggestive of 
the following points — 

“ I. That a general popular desire exists for such 
museums, and that it would be good national policy for 
the Government to encourage the establishment of them. 

“2. That like primary elementary schools, it would be 
impossible that such museums could, without State aid 
and inspection, become part of a national system, aiding 
technical instruction and secondary education. 

“ 3. That this question, unfettered by any denomina- 
tional difiiculties, IS cmitc ripe for solution ; that the 
necessary expenditure for aiding museums of science and 
art would be advantageous from every point of view, even 
remunerative as respects commerce , and, further, would 
be auxiliary in promoting morality and social good 
order 

**4. That such museums are absolutely necessary to 
the industrial progress of the country, which is behind 
other countries already in the possession of them. 

“ S That the time has come when it h necessary that 
all public museums and galleries of works of science and 
art receiving Parliamentary aid, should be brought under 
an intelhgiWc system of administration, controlled by a 
responsible Minister of State, so as to render them 
auxiliary to the development of local museums and gal- 
leries 

“ The Council submit that these are subjects not only 
of general policy, but involve some new principles of ad- 
ministration, large financial considerations, the leform of 
old institutions, &c , which it is the province of the gene- 
ral Government, .and not of any single department, to 
deal with The Council especially desired that the 
answer ihcy might receive should come direct from your- 
self as Prime Minister. They could not hide from them- 
selves the knowledge they possessed of the several de- 
partment.al difficulties which attended the opening of the 
Bethnal Green Museum, and that they had been made 
cognizant, through Parliamentary returns and the revised 
estimates for 1871-2, of the opposition which the Treasury, 
as lately administered, had persistently offered to carry 
into effect the decisions made by Her Majesty’s Govern- 
ment in 1866, for conducting the Bethnal Green Museum. 

“The Council respectfully request jou to have the 
kindness to bring this memorial before Her Majesty’s 
Government They hope it will meet with favourable 
consideration, and lead to decisive action , and they will 
feel obliged by receiving an answer upon it at as early a 
penod as convenient ” 

‘'Mr. Gurdon to the Secretary of the Society of Arts. 

" Sir — Mr. Gladstone desires me to acknowledge the 
receipt of your letter of October 6th, the contents of 
which bo will not fail to make known to his colleagues.” 

III. 

Resolutions of the Council of the Society of Aits passed 
at their last Meeting — 

“ I That the undermentioned persons be invited to serve 
on a Standing Committee for the purpose of bringing under 
parliamentary rcsponsibiliiy the National Museums and 
Galleries, so as to extend their benefits to Local Museums, 
and to make them bear on public Education. The follow- 
ing are the several objects in view for effect rg this pur- 
pose 

“2. All Museums and QaUerias supported or subsidised 
by ParlJdmeDt to be made conducive to the advancement j 


of Education and Technicallnstruction to the fullest extent, 
and be made to extend their advantages to the promotion 
of original investigations and works in Science and Art. 

“3. To extend the benefits of National Museums and 
Galleries to Local Museums of Science and Art which 
may desire to be m connection, and to assist them with 
loans of objects. 

“4. To induce Parliament to grant sufficient funds to 
enable such objects to be systematically collected, es- 
pecially in view of making such loans. 

“ 5 For carrying out these objects most efficiently, to 
cause all National Museums and Gallenes to be placed 
under the authority of a Minister of the Crown, being a 
memlier of the Cabinet, with direct responsibility to 
Parliament , thereby rendering unnecessary, for the 
purpose of executive administration, all unpaid and 
irresponsible trustees, except those who arc trustees under 
bequests or deeds, who might continue to have the full 
powers of their trusts, but should not be charged with the 
expenditure of Parliamentary votes 

“6 To enter into correspondence with all existing 
Local Museums and the numerous Schools of Science and 
Art, including Music, now formed throughout the United 
Kingdom, and to publish suggestions for the establish- 
ment of Local M useums. 

“7 Also, to cause the Public Libraries and Museums 
Act fi8 and 19 Vic c Ixx.) to be enlarged, in order to 
give local authorities increased p owers ot acting. 


“ Far! of Carnarvon. 

Earl RusbcIL 

Lord Flcho, M P 

Lord George Hamilton, M P. 

Lord Houghton 

I.or(l LylUlton 

Sir T Acland, Bart, M.P. 

Sir Antonio Brady 
Sir John Luhhoik, Bart, M.P 
Right Hon .Sir Stafford Norlh- 
cote, Bart , C B , M P 
Sir Wm 1 homson, K R S 
Sir S Waterlow, Bart , Lord 
Mayor of London 
Sir Joseph Whitworth, Bart 
Right Hon. Sir John Paking- 
ton, Bart , M.P 
Rigit^ lion. W. J Henley, 

Rij^ht Hon Cowper Temple, 

The Hon. Mr Justice Grove 
Thomas Ashton, (Manchester). 
E. A. Bowring, M P. 

Ur Carpenter, F R S 
Henry Cole, C B 
Montague Corry, 

W De La Rue, F K S. 

E B Eastwick, M P. 

Gabriel Goldney, M P 
Principal Greenwood {of 
Owens ColL, Manchester). 
John Hendetsoa, M.P. 


Ur Hooker, F R.S. 

C Wren Iloskyns, M P * 
James Howard, M P i 
Prof Huxley, F R S. 

U J Kay Shuttleworth, M.P. 
George Melly, M P. • 

S Motley, M P. 

Lir Mouat 

A J Mundella, M P 
Prof Roscoe, F R S. (o< Owens 
College, Manchester) 

Lyon Play/air, C B , M P 

Hodgson Pratt 

Prof. Kamsay, F.R.S. 

C. Seely, jun M P. 

Col Strange, F R S. 

E. Thomas, h R.S. (Athe- 
naium Club). 

George Trevelyan, M.P. 
Thomas Twining. 

Prof TyndaU, h.RS 
G \V Ward (Nottingham). 
Prof Williamson, F R.S. 

.Mso the Heads of the City 
Companies for the time 
bemg 

Also the Chairmen of Local 
Committees of Schools of 
Science and Art, and of 
Local Museums Committees 
Also the members of the 
Legislature who signed the 
Bethnal Green MemonaL 

" P, Le N eve Foster, 
Secretary.” 


SILENCER’S DESCRIPTIVE SOCIOLOGY 
Descriptive Sociology , or, Groups of Sociological Pacts. 
Classified and arranged by Herbert Spencer. No. I. 
—English i compiled and abstracted by James CoUier. 
' (London ; WiUiams & Norgate.) 

N ot long since, an announcement appeared in 
Nature of Mr. Herbert Spencer’s plan of pub- 
lishing, not a coanplet* and finished treatise on Soeto- 
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logy, but a collection of classified matenals for the use 
pf students and investigators. The origin of this impor- 
tant work IS explained m the following extract from the 
preface to Part I., which has now appeared. 

“In preparation for the Principles of Sociology, re- 
quiring as bases of induction large accumulations of 
data, fitly arranged for comparison, I, some five years 
ago, commenced by proxy the collection and organisa- 
tion of facts presented by societies of different types, past 
and present : being fortunate enough to secure the 
services of gentlemen competent to rairy on the process 
in the w.iy I wished. Though this classified compilation 
of materials was entered upon solely to facilitate my own 
woik j yet, after having brought the mode of classifica- 
tion to a satisfactory fonn, and after having had some of 
the tables filled up, I decided to have the undert.iUing 
executed with a view to publication, the facts collected 
and ai ranged for easy reference and convenient atud> of 
their relations, being so presented, .apart from hypotheses, 
as to aid all students of Social Science m testing such 
conclusions as they have drawn, and in drawing others ” 

An objection to this scheme, which struck most who 
noticed its announcement, was that materials thus 
arranged would form a patch-work of dead scraps, rather 
than an organic whole The specimen which was lust 
circulated, relating to one of the barbaric grades of 
culture, confirmed this unfavourable expectation. Now, 
however, that a section of the actual work has been pub- 
lished, it IS evident that the scheme can be made to 
carry an inteiest of its own, and even to serve an educa- 
tional purpose This first section is a methothcal summary 
of the development of England, intellectual and mor.il, 
from the beginning of its history in Cxsar’s time, to .about 
AD. 1850 At the first glance, it suggests a quesiion 
which may disconcert not a few of the lecturers and 
tutors engaged in training students m history at our 
Universities. This question is, whether the ethnologic d 
record of national life ought any longer to be treated as 
subordinate to the political record of the succession of 
rulers and the struggles for supremacy of ruling families, 
or whether the condition of society at its successive 
periods is for the future to be considered as the mam 
subject, only marked out chronologically by reigns, 
battles, and treaties. This question has, it is true, been 
already raised. It is, in fact, the issue between historical 
chronicle and the philosophy of history as rival subjects 
of study. But Mr. Spencer’s work brings it more cleaily 
and practically mto view than any previous one, as will 
be seen from the following outline of his scheme. It con- 
sists of two parts. 

The first part is a series of tables, arranged in thirty to 
thirty-five columns, each with a heading of some depart- 
ment of social life or history, which again are combined 
mto groups. Thus the group of columns relating to the 
structure of society takes in political, ecclesiutical, and 
ceremonial departments, under wbrnh agam we find 
Mparatcly given the laws of maniage and inheritance, the 
regulation of tribes and castes, the military and ecclesias- 
tical organisation, and the ceremonies and customs of 
daily life. Next, the group of cohmqns devoted to the 
functions of society, regulative and operative, contains 
paifticulari pf the morals, religion, and knowledge of each 
Hgf, the We 0 language, tmd the details of industry. 


commeive, habitations, food, clothing, and artistic pro* 
ducts. Three special columns at the beginning, middle, 
and end of this long colonnade, contain the skeleton of 
ordinary history i namely, the principal dates, names of 
rulers, and political events. Thus, by glancing across 
any one of the huge double pages, we see the whole 
condition of England at any selected period. Thus, in 
the century after the Norman Conquest, the influence of 
the invaders is observed in the growth of architecture, paint- 
ing, music, poetry, the introduction of new food and more 
luxurious living, the importation of canonical law and of 
mathematics from the East, and so on through all the 
manifold elements which made up the life of noble and 
Viliam in our land. I f the page be turned to the 16th cen- 
tury, the picture of English life is not less distinct. The 
scholastic philosophy is dying out, men’s minds are newly 
set to work by the cla8sic.al revival, by voyages mto new 
regions, the growth of mercantile adventure and political 
speculation , chivalry ceases, archery declines ; judicial 
torture is introduced, the “ Italian” crime of poisoning 
becomes frequent , the ancient belief m witchcraft and 
pervading demons holds its ground, as do the miracle- 
plays and local festivals ) but a highway act is passed, 
new roads are being made, the new houses have chimneys, 
their furniture and fare become more luxurious ; the 
power of the old feudal families is destroyed, the St.ir- 
Chamber is new-modelled ; church-fasts are still observed 
under pain of imprisonment, and high offices of state arc 
still m the hands of churchmen, but among the signs of 
momentous change come the dissolution of monasteries, 
and the distinct appearance of a sect of Protestants Thus 
the tabulated record goes on till it ends near the present 
day, among such items as Trades’- Unions, Divorce 
Courts, the Manchester School, County Courts, Free 
Thought, Railways, Rifled Cannon, Pra’-.Raphaelitism, 
Chartism, Pap.al Aggression, and the crowding events of 
modern manufacturo and science. 

It IS by following the several columns downwards, that 
the principle of Evolution, the real key to Mr. Spencer'c 
scheme, is brought out into the broadest light. It seems 
most strange, however, that he should not have placed m 
Us proper niche the evidence of prc-historic arGb.eology. 
Mr. Spencer can hardly doubt that the stone implements 
found in England prove the existence of one, or probably 
two, stone-age populations before the Kelts, who, under 
the name of Ancient Britons, begin his senes. If he ac- 
knowledges this, why should a first link so important in 
his chain of evolution have been dropped Otherwise 
the Cham is carefully stretched out so as to display it 
from end to end In qiAny matters simple and direct 
progress is the rule. From the Ancient Briton’s bow with 
Its bronze-tipped arrows, to the cross-bow, the matchlock - 
gun, and thence through successive stages to the rifled 
breech-loader j from the rude arithmetic before the intro- 
duction of the “ Arabic " numei als, through the long series 
of importations and discoveries which led to the infini- 
tesimal calculus in its highest modern development ; from 
the early English astronomy, where theie was still a 
solid firmament studded with stars, and revolving on the 
poles about the central earth, to the period when the pe^ 
turbations of planets are calculated on the theory of gravi- 
tation, and the constitution of the fixed stars examined 
by the spectroscope— these are among the multitude 
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of cates illustrating the development of cultuie in its 
straightforward course. Harder problems come before 
us, where we see some institution arise, flourish, and 
decline within a limited period, as though resulting from 
a temporary combination of social forces, or answenng 
only a temporary purpose m civilisation. 

To take an instance from Mr. Spencer's Table, English 
history has seen the judicial duel brought m at the 
Conquest, flourishing for centuries, declining for centuries 
more, till its last formal relic was abolished in 1820. 
Again, in the Old English period, marriage appears as a 
purely civil contract, on Ae basis of purchase of the 
wife j then with Christianity comes in the religious 
sanction, which by 1076 had become so absolute that 
secular marriages were prohibited : with a strong turn of 
the tide of public opinion, the English Marriage Act of 
1653 treated marriage as a civil contract, to be solemnised 
before a justice of the peace ; till after a senes of actions 
and re-actions, in our own day the civil and ecclesiastical 
solenmisation stand on an equal footing before the law. 
Closely similar has been the course of English society 
on the larger question of a National Church, which, soon 
after the introduction of Christianity, claimed an all but 
absolute conformity throughout the nation, practically 
maintained the claim for ages, and then was forced back 
to toleration, which has at last left it with a supremacy 
little more than nominal This is not the place to discuss 
these subjects for themselves, but to show how the table 
before us, by its mere sUtement of classified events in 
chronological order, must force even the unwilling student 
to recognise processes of evolution in every department of 
social life. The writer of the present notice once asked 
an eminent English historian, a scholar to whom the 
records of medueval politics are as familiar as our daily 
newspaper is to us, whether he believed in the existence 
of what is called the philosophy of history. The histonan 
avowed his profound distrust of, and almost disbelief in, 
any such philosophy. Now it may seem a simple matter 
to have tabulated the main phenomena of English social 
and political history in parallel columns, as Mr Colher has 
here done under Mr. Spencer’s direction, but his tables 
are a suflicient answer to all disbelievers in the possibility 
of a science of history. Where the chronicle of individual 
lives often perplexes and mystifies the scholar, the gene- 
ralisation of social principles from the chronicler’s mate- 
rials shows an order of human affairs where cause and 
effect take their inevitable course, as in Physics or 
Biology. 

It may be objected, however, that summing up com- 
plex events in short headings, and arranging these in 
columns, is a rough and leady method often leading to 
erroneous inferences, and even liable to gross error. It 
is evidently m order to guard against this that Mr. 
Spencer follows the first part of his scheme by a second. 
Here, under their proper headings, the passages from 
standard authorities which vouch for the brief statements 
in the tables are given in full, and with references. This 
part of the work, much the largest in extent, 15 thus an 
elaborate historical commonplace-book, containing some 
thousands of selected quotations. Mr. Collier is on the 
whole to be congratulated on the completeness of his 
reading, and the discnmination with which he has chosen 
bis passages. So much information, encumbered with so 


little rubbish, has never before been brought to bear on 
the development of English institutions. There is hardly 
a living student but will gain something by looking 
through the compilation which relates to his own special 
subject, whether this be law or motals, education or 
theology, the division of labour or the rise of modem 
scientific ideas Of course it is very far from perfect. 
There are some actual blunders ; a weak authority is 
often taken where a strong one was to be had j small 
matters are often put in, and large ones left out ; the want 
of notes leaves no opportunity of correcting an author's 
half-true statement. Thus under the heading of Acces- 
sory I nstitutions, there is a good account of the Royal 
Institution and the Pharmaceutical Society, and a men- 
tion of the Russell Institution and the Swedenborg 
Society, but not a word of the Royal Society. An extract 
from the Pictorial History of England ascribes the 
system of Sunday Schools to Mr. Robert Raikes, of the 
Gloucester yownal, about 1780, whereas their real in- 
ventor, Jonas Hanway, flourished at an earlier date. 
Again, under the heading of Religious Ideas and Super- 
stitions, various slips are to be noticed It was natural 
enough that, years ago, Rrand should, in his Antiquities, 
have considered the country rite of throwing toast to the 
apple-trees to secure a fruitful year as being a “ relic of the 
heathen sacrifice to Pomona ; ” but a modern reader 
quoting him, should never in Brand’s old-fashioned way 
have dragged m a Rom.m deity to account for a genuine 
English superstition Just below this is the following 
sentence in brackets, and without an author’s name . — 
“The resistance of tides in the Wash caused by their 
meeting with the ebb-waters is called the /Egar — one of 
the gods of the Scandinavian mythology.” This statement 
is misleading, and not the less so for having a real ety- 
mology hidden behind it Our English word eagre, sig- 
nifying the “ bore ” of an estuary, is Anglo-Saxon eagor, 
the sea, and its use merely asserts the plain fact that the 
sea runs up the channel It is true that there is a corre- 
sponding old Norse word oegir, the sea, and that this in 
Scandinavi.in mythology becomes the personal name of 
(Egtr, the Sea-god But it does not follow that our 
eastern counties’ word had ever any such mytho- 
logical notion attached to it. These happen to be the 
first weak points which struck the writer in glancing over 
a page or two m quest of errors. It is needless to con- 
tinue this critical process on a professed book of extracts ; 
enough has been done to show that the proper use of such 
a work as the present is not so much to furnish the scholar 
with complete second-hand ideas, as to indicate how the 
ideas lie and where they may be obtained first-hand. 

Mr. Spencer, out of the evidence amassed by the 
readers collecting facts under his direction, might have 
made an admirable treatise of the usual kind on the 
History of English Civilisation. No doubt, however, 
for years to come lectures will be delivered and articles 
wntten full of suggestive facts in the history of culture, 
which the initiated will recognise as borrowed from the 
unwieldy pages of this present atlas-like compilation. 
In the meantime, we may hope that Mr. Spencer’s 
scheme may be carried out through the whole range of 
savi^e and civihsed life, and that his tables of develop- 
ment of culture (pnnted on one side of the paper as if in 
anticipation of such use), may be set up like maps on the 
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iralls oi class-rooms. They are certainly to be compared 
with maps for the range and precision and correlation of 
parts with which they show their contents at a glance. 

E. B. Tylor 


OUR BOOK SHELF 

Aus dtr Vneit, Bilder aus der Schopfungsgeschichte, 
von Prof. Dr Karl A. Zittel, in Munchen. Mit 78 Halz- 
schnitten. (Munchen Rudolph Oldenbourg, 1871 2.) 
This is one of a series of popular works on Science 
entitled “Die Naturkrafte,” that are being published 
at intervals by Herr Oldenbourg, of Munich. Prof 
Zittel, m his preface to the present work, speaks of 
the vast influence which popular scientific litera- 
ture IS calculated to have upon the entire development 
of a people, and therefore insists on the great im-. 
portance of diffusing, in an intelligible manner, among 
the people thoroughly correctnotions of every science, in- 
stead ol mincing down scientific truths until they lose all 
that IS characteristic or informing. It is, perhaps, of far 
more importance that scientific books meant for the 
people should be as absolutely correct and as far ad- 
vanced as it IS possible to be, than those intended for 
scientific men themselves. The latter can discover and 
reject the false or imperfect j the former in their ignor- 
ance accept what is written as the truth, and the injury 
thus done is often serious in its consequences and may 
take a generauon or longer to remedy. Popular scientific 
works, like school text-books of science, ought to be 
written only by those who are thoroughly masters of their 
subjects rhe book before us seems to us to be in this 
respect satisfactory. In a senes of chapters, each 
corresponding mainly with one of the great geological 
penods, the author endeavours to present a series of 
pictures of the gradual development of our earth, mainly 
with reference to the life which it supports. He seems to 
know his subject well in all its aspects, and presents in an 
interesting and intelligible way the latest results of geolo- 
gical research, with the conclusions derived therefrom by 
the most advanced thinkers. The illustrations are very 
good, and the work as a whole is a good specimen of a 
popular scientific treatise. 


LETTERS TO THE EDITOR 
[ Th( Editor dots not hold himstl/ rtsfonstblt for opinions expressed 
by hie correspondents , No notice is taken oj anonymeus 
communtcahons.] 

Remarkable Phenomena 

It may be within the memory of some of your readers that 
between the 15th and 20th August, 1868, asuixession of waves 
reached Sydney, and weie recorded by the self-regiSicring tide- 
gauge. The average interval between the waves was about 25 
minutes, and the greatest oscillation 34 inches, measuring from 
the crest of one wave to the hollow of the next. It was thought 
at the time that they w ere earthquake phenomena. 

A similar visitation has just readied us, but it was not so 
marked in us character. The self regis'ermg tide-gauge shows 
that the disturbance began during the afternoon of the ijlh, and 
attained ns maximum between 1 A m and 4 a m. of the 17th, 
the gieatest oscdlaiion, amounting to 5 inche-, occurred between 
3.ISA.M and 3 33 A M 01 the lyih, the average interval of the 
waves at this time was 25 minutes, but the avera^ot 20 between 
8 P.M, and 5.30 A.M. was 28 minutes. The waves cannot be 
traced beyond the 18th. 

On the afternoon of the tfiih we had a thunderstorm, during 
which the barometer was very unsteady, and the barograph 
•beets diow some peculiar curves j strange to say, the average 


interval of the 5 most conspicuous of the baionicter curves or 
waves between 5.40 p M, and 7.30 p m. is 25 minutes , the largest 
osciUation was o 045 la of mercury, equal to about 6 inches of 
water. Just before daylight on the morning of the I7tli several 
fine meteors were seen to N. E , but the observer who reported 
them to me did not make notes of particulars. At Newcastle, 
which IS a port 60 miles north of Sydney, 1 have another sell- 
registering tide-gauge, which recorded a disturbance similar to 
the Sydney one , it brfgan on the afternoon of the isth and was 
greatest between 8pm of i 6th and 7 a.m of 17 th , the greatest 
oscillation, 9 inches, occurred between 12 IJ AM and 
12 30 A M. of 17th, and the average interval of all the waves 
from 8pm to 5,3 a m. of I7tb, amongst which are several that 
only occupied 5 minutes, and look like double oscillations, is 20 
minutes. 

Struck by the circumstances that both sets of waves, though 
separated by an interval of 5 years, occurred in August, I deter- 
mined to examine all the tule-g-ruge sheets since 1866, when the 
instrument was set up, and was surprised to find a repetition of 
It every year, the amounts were too small individually to attract 
1 notice, but are nevertheless unmistakable, the penods are as 
follows — 


1866 August 9th to loth, and again 15th to 21st 


1867 ■„ 

5th ,, 13111, very marked from 9 A.M to midnight 
of 1 2th 

1868 „ 

15th,, 20th, remarkable (see beginning of this 
kllcr). 

1869 ,, 

itth,, 17th 

1870 „ 

I2th„ 22nd, marked from 5 r M of 17th to 4 P.M 
of i8th 

1871 „ 

9th „ I oth and 20th to 2 1st. 

1872 „ 

ioth„ 13th 

•873 » 

15th „ iSth, as recorded in this letter 

It IS not easy 

’ to believe that earthquake phenomena will recur 

with such regularity, and we must seek another cause depending 

It would seem i 

m the earth's anmial motion, and to a certain ex- 

tent affecting a 

ir and ocean alike 


It would be piemature to express a decided opinion without 
fui tiler investigation, which I ha\ e not had time to make yet, but it 
seems very probable that the August meteor stream through or near 
which the earth passes nliout toih August may be the cause It 
will be observed that even m the few observations given above 
there ate indications of a five-year ptnod , for the double dis- 
tuibance of 1866.1s reproduced m 1871, and the great disturbance 
of 1868 is followed by a similar one in 1873 
Sydney Observatory, Aug. 23 H C Russell 

Periodicity of Rainfall 

I DO not altogether agree with Governor Rawson when he 
says, in Ins interertmg letter in NAlUKlt, vol viii p. 245, that 
•* the experience of Barbados Is opposed to the theory broached by 
Mr Meldcumand Mr J N Lockyer ’’ On the contrary, I rather 
think that Mr Rawson’s figures support the theory. He has 
taken 1846 and 1871 as middle maxima years (in my first paper 
I also took 1848), whereas 1849 and 1872 are piobably more 
correct. Making this slight alteration, we get, according to 
Mr. Rawson's statistics .— 


Years R uii 



( *843 . 

45 3 ' ) 

163 67 

Mb. 

1844 

74 4 S f 


(•84s . 

43 9 < 1 



1 1848 

03 77 ) 

. 184 42 

Max. 

] 1849 

1 «8S0 



( 1855 

77 3 < ) 


Min. 

f 1856 . 

• 48 49 [ 

.. 18670 


(» 8 i 7 

.. 60-90 ) 
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( 1862 
( 1866 
Mte. ]i867 
( 1868 

I i 87« 

Mix < 1872 

I 1873 

Grouping the resvUts 1 


73 82) 

. e« 

4460) 
41 46) 
4839 

, 6500) 
e obtain • — 


28442 

1879s 

25485 


187-95 

174-21 


25485 


52722 52458, bhowing an ex- 

cess of 2 64 in on the maximum side 
The qutnquenii'al periods, as far as they admit of comparison, 
give also an excess in favour of the maxima years. 

The heavy falls in 2844 and 1855, and the comparatively small 
fall m 1872, arc apparently opposed to the theory , hut it 
should be borne in mind that rainfall is greatly affected by local 
cautes, and that to reveal the effects of a weaker but more 
general cause we must, as far as possible, eliminate chance, by 
comparing the total falls in maxima and minima periods Tried 
liy this preliminary lest, the experience of Barbados can scaicely 
be said to be opposed to the theory 
My mam object, however, is to draw attention to some dis- 
cordances between Mr Rawson’s figures and tliose given by 
Mr. Symons in Naturk (vol vii p 143), for until this dis- 
agreement be explained, there will be considerable uncertainty 
respecting the rainfall of Barbados, The following table will 
show where the two statements art at variance — 






Rain 



(Mr Sym 

n«) 

(Mr Kawson ) 


( 2843 

45 ’3 


45 3* / , 

Mm. 

1844 . 

• . 74 5 

263 7 

74 45 16379 


' 1845 •• 

.. 43 9 


43 91 ' 


1 1847 . 

42 5 


48 10 , 

Max. 

j 184b 

62 8 

158-3 

6377 26464 


' 1849 . 

530 


52 77’ 


1 2855 

73-5 , 


3' ) 

him 

1856 

4641 

j 1707 

48 49 1 18C 70 


'2857 

SO 8 


60 90 ’ 


1 1859 

55 2 1 


56 22 ) 

Max 

i860 

604 

1866 

57 91 187 95 


' 1861 

71 i> 


73 82' 

The 

greatest differences arc 1 

1 1847, 

2855, and 1857, and 


amount (for these tliree years alone) to tg 4 in 

Jt IS worthy of remark that both statements show an excess on 
the side of the maxima years , Mr Kawson’sof 2 2 in , and Mr. 
Symons’s of 10 5 in. But how did such great differences arise. 

A remark made by Mr. Kawson may explain the matter He 
says “ the average of the island for twenty-five years, from 2847 
to 2872, IS 57 74 inches, based upon the mean of three stations 
10 2843, and increasing to 141 in 1872.” Now it would be use- 
ful to know how the mean yearly rainfalls were determined Is 
the fall given for 2844 (74 45 inches) a mean of the falls at three 
stations, and the fall for 1872 [48 39 inches) a mL.an of the UIs 
at 141 stations? If so, snd if the other yearly means were simi- 
larly olilained, Mr. Symons may not have taken the same 
number of stations as Mr. KaWson Yearly means thus deter- 
mined would not of course be comparable, lor even in a small 
island the rainfall vanes greatly accordmg to locality. The rain- 
fall in maxima and minima sunspot years cannot be fairly com- 
pared except by taking the same number of gauges and the 
same stations , and it is desirable that the falls m the intervening 
years should be given. 

“ Assuming t£it sunspots affect all parts of the globe egually, 
and that pen^icity prevails in all altkt,’' Mr. Rawson, with the 
above experience of Barbados before him, is “ led to the con- 
clusion that It was ‘ chance alone ’ that led to the coincidences 
noticed by Mr. Symons " Now the theory makes neither of 
these assumptions It assumes that there is a sunspot periodicity: 
that this periodiaty implies a secular variation of solar heat am 


radiation ; tlist, therefore, there is a corresponding periodicite of 
temperature, wind, and ram on our earth; but that, from 
various counteracting causes, the observations at some stations 
will not show a periodicity, while those at a large ma- 
jority of stations, and a mean of all the observations, will 
do so. In short, with respect to rain, the theory assumes that 
the annual fall over the globe is subject to a variation, cor- 
responding with the sunsjiot variation, but that from disturbing 
influences, local exceptions must be expected, Granting, there- 
fore, that the rainfall of Barbados 11 opposed to the theory, I do 
not think It follows that the favourable experience of the Bnttsh 
Isles must be owing to chance alone , for that experience is what 
theory leads us to expect, and it is much more extensive both as 
to time and space than the experience of Barbados. If England 
and Barbados were the whole globe, the theory woidd he well- 
nigh proved, as far as observation goes ; for, accordmg to Mr. 
Symons’s fable 1, there was not, from 2815 to 2864, a single 
exception to the rule that more ram falls m the maxima years j 
and if we take the aggregate falls for England and Bar- 
bados from 1843 fo >873, u will be found that there was a large 
excess on the maximum side 

1 have now examined 93 rainfall tables from various parts of 
the globe. They are all 1 have as yet been able to procure, and 
they have been published m extemo, so that the evidence they 
afford miy be scrutinised That evidence is such that if no rain 
at all had fallen at Barbados m the nine principal maxima years 
since 1843, and the rainfall m the nine minima years were to be 
put in the other scale of the balance, there would still be a large 
surplus in favour of the theory Up to the present time the 
more numerous the observations, the stronger the evidence Still 
I shall be prepared to abandon the theory whenever a prepon- 
derance of undoubted facts may be brought against it, But I 
see no prospect of this, for the rainfalls of England, Scotland, 
the Continent of Europe, India, Africa, America, and Aus- 
tralia, as far as they nave yet been examined, sustain the 
theory. C MatriRUM 

Mauritius, Sept 15 

Dr Sanderson’s Expenments and Archebioais 

Dr .SANby rson has strangely misunderstood the wording of 
my tetter which appeared m Naturr on the 9th mst Any one 
may see that I did not challenge him to “ deal” with my mam 
proposition "that Ikictena are capable of arising m fluids inde- 
pendently of living reproductive or germinal particles ” That 
position was merely alluded to by me in order to show the 
relevancy of the question which I asked Dr Sanderson and the 
question itself was—" Whether he still believes that Bacteria are 
killed by a temperature of 100° C in fluids , and tf not upon 
what grounds he has changed his opinion ? ” 

Whilst tacitly declining to ansuer this question, Dr San 
derson now says, " 1 hope that Dr Bastiait will allow me 
to decline to enter on the general question ' But it is pre- 
cisely liecause Dr Sanderson has distinctly expressed himself 
upon the general question both at the late meeting of the British 
Association and m your columns (Naturk, vol, vm p 181), 
that I feel he may, both from a moral and from a scientific point 
of view, be called upon to reply to the question above quot^ 

The need that Dr Sanderson should express the grounds 
of his opinion concerning the death point of Bacteria in heated 
fluids u further shown Mr Ray Lankester’s communication 
m last weck’sNATliRR, in which he says, "Dr Sanderson does not 
believe that there is a definite relation between the precise tem- 
Mrature to which the infusion is exposed and the destruction of 
BacterHui contamination.” Now if this is really Dr Sanderson’s 
present opinion, it may not inappropriately be asked whether it 
IS an opinion based upon definite evidence or whether it is a mere 
surmise ? I say the question is not inappropriate because, as 
Dr Sanderson will recollect, I have heard from his own lips, 
since his return from Bradford, that he has made no defi- 
nite observations upon the subject, and that be is quite 
unprepaied to question the truth of the experimental evidmice 
which 1 have recently brought forward (Proceed, of Royal 
Society, Nos. 243 and 145) showing that Bacteria are killed 
in fluids which have been raised for five minutes to a tempe- 
ratnre of 60“ C (240° F )* 

Dr Sanderson previously supposed that Bacteria were In- 
capable of appearing and rapidly mnltiplying in certain fluid* 


* I ^uld have hesitated about ; 


esitaled about nfemag to what hu 
Sanderson and mytelT, if he had 
a (NATvaitvol vfii p, «8i) and in 


pasMd In eoavetsa- 
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railed to 100° C. and sabseqaentty protected ftom contamination. 
He has been convinced that hie supposition on this subject was 
erroneous And since this penod, whilst I have been careful to 
undertake fresh researches concerning the death point of Bacteria, 
he has been content to rest in the stage of mere supposition on 
this most important point, and is now, as it appears, quite un- 
prepared to question the truth of my assertion that Bacteria are 
killed at 60° C. It is right that the public should know this, 
and I only regret that Dr, Sanderson himself cannot be Inducol 
to inform them as to the real extent of his knowledge ujion 
this part of the subject. 

H. Charlto.'i BasTiAN 

University College, Oct. ao 


Foreign Orders 

TllK acceptance and refusal of foieign orders by British 
subjects has hitherto been universally misuiiikrstood. The exist- 
ence of the (Queen’s Regulations, which you have reprinted in your 
columns (vol viii p 481), prohihitmg the receipt of these ordeis 
without special permission, must, after the discussion which took, 
place m the House of Commons during last session, surprise 
many of your readers, who will naturally ask why regulations so 
stringent and so habitually disr^aided, have been either kept 
entirely private in the Foreign Office, or, if published, have nevci 
been followed up As it is, I will venture to say that not one 
out of some hundreds who have recetve<i foioign orders are aware 
of the prohibition or have any obvious means of becoming aw .ire 
of It Announeeraenls of the presentation to British subjects 
(and It IS .issumed acceptance of by them) of such orders habi- 
tually appear 111 the most conspicuous type of the most widely 
circulated papers, but never a hint on the pait of the foreign 
Office that the recipients are violating Her Majesty’s rules, as 
drawn up by itself and signed by the Secretary of State for 
Foreign Affairs 

Such being the case. It is somewhat singular that the Foreign 
Office should issue regulations apjirovcd by Her Majesty, forbid- 
ding British subjects to accept or to wear foreign orders and 
their decorations, except in the very lare c.iscs in which Her 
Majesty's permission is obtainable, and yet take no steps tbioiigh 
Its agents at foreign courts to instruct the habitual givers that 
Her Majesty not only disapproves of their action, but requires 
of her subjects to tell them so m the most ungracious of all 
ways, namely by refusing to accept their favours, and returning 
the tokens thereof 

Surely if the probibitloti to accept is wise and good (and I 
am the last person to doubt Her Majesty’s wisdom) the obvious 
course for the Foreign Office to pursue is to inform all foreign 
Sovereigns of the fact, and instruct British subjects to transmit 
any orders that they may receive or have received to the Foreign 
Office to be returuM to the sovereign who sent them, if the ser- 
vices of Uic recipient are not of such a nature as to enable him to 
obtain permission to accept them. 

Into the merits of the prohibition I am not disposed to 
enter at much length That foreign orders are comparatively 
valueless in themselves is generally admitted , and it is well un- 
derstood that not a few arc to be had for the asking by men of real 
or supposed eminence, and others by solicitation from men of no 
eminence at all, or of doubtful eminence It would surpr.se youi 
readers to know how many of these orders there are in the pos- 
session of their countrymen, whose habitual disregard of such 
honours leads them in most cases to toss them into a drawer and 
say nothing about it to any one but their wives, who think they 
would suit their necks better than th«r husbands* long-tailed coat . 

Some few (very few) no doubt have a dehoite saenlific or 
literary value ; but so long as the British public are entirely ig- 
norant of this value, they will be held m no higher estimation 
than the others, nor do I see any way by which the value 
of a foreign order could be made known and recognised, or by 
which the title of the recipient to wear it could be appraised 

I believe that it re to the rarity of British orders that any 
desire to obtsin foreign ones is mainly due Had we more, or 
none, their value would dimmish or expire ; as, however, 1 am 
not pr^ared to propose either the restriction or multiplication 
of BntiMi orders, a thu-d alternative might be suggested to the 
F onign Office, and that is the command to wear them if accepted ; 
whiiA wrould result in a display in our sotrtls and assemblies of 
whfoh men of eminence would be heartily a^amed, and lead to a 
petition for relief, that would be followed by an abandoament of 
the practice of giving by the powers that be. D.C.L. 


Mr. Forbes on Mr. Mallet’s Theory of Volcamc 
Eruption. 

1 DO not intend to depart from my purpose, as stated m my 
last (Nature, vol. vm p 485), to have done with furthei contro- 
versy I must, however, beg your permission to correct a state- 
ment as to a matter of fact which constitutes the iirominent 
feature of Mr D. Fotbes’ letter on the above, and which is 
published m the last number of Nature 
Mr. Forbes says, .and liegs your readers to remember that his 
remarks [namely, m his oiigmal revew of my Irandation of 
“ Palmleri”] were allogethcr directed to tlie assei turns contained 
m my introductory sketch, and not lomments upon my tihorv of 
volcame tntr^y — of which Mr Forbes now says we, vi/ , he and 
jour readers, as yet know little or nothing That is to say, 
nothing beyond what is given in the abstract in Ihc Proceedings 
of the Royal Society and in my Introduction to Palmicn 

Mr Forbes’ revicw(NATUiii , voL VII p 259) which called forth 
this correspondence, was no doubt confined to mytr.inshtion of, 
and introduction to, “ I’atmicri's Vesuvius,” &c But in that 
same introduction w.is comained a sketch of my theory of vol- 
camc energy — upon which Mi I'orhcs deemed himself war- 
I anted to make hia sweeping condemnation —that it was not 
proliable that this hypothesis will receive the adhesion of either 
chemist, mineralogist, or geologist 
If this were not a comment upon my theory of volcamc 
energy I know not what a comment means 
My complaint has been thu tt was a comment condemnatory 
— based on erroneous as well .as inapplicable picinises — and 
made at a time when, as Mr I'oibes himself m his last admits, 
lie knew very little about that theory, as fully expounded m my 
paper in the I’lul jTians KoHtRT Mai-LET 

Oct. aS 

3 ettle-Cave Report 

I HAVE just read with considerable astonishment Mr Tidde- 
inan’s letter (Nai UKb, October 23) relating to an abstract which 
1 never saw till to-day, and for which, therefore, I am not 
responsible The whole question of the antiquity of cave- 
dcposiU as well as thalof those in the Victoria Cave, in p.irti 
cul.tr retreated m my work on “ Cave-Hunting, ” shortly to be 
published, and therefore I see no reason for entering into any 
argument based on tlie distribution of the Pleistocene Mammalia, 
or to depart from my rule of not entering into a controversial 
correspondence VV Bos d Dawkins 

Uwens College, Manchester, Oct 24 


The Oxford Science FeUowshipa 
t WRt IE to confirm Prof Clifton's letter (in the last number 
of Nature) respecting Mr Perry and Oxford Science Fellow- 
sbips. NoOiing, It seems to me, can be more conclusive than 
the way m which Mr Perry’s letter has been answered. Any 
remark further of mine on this point would be superfluous. 

I will only say that, in the jiractical part of ihe examination, 
no subject could have been chosen bcilcr fitted for giving per- 
fectly fair play to all concerned If u were possible 10 nnagine 
that any advantage w.as given, it was, by the choice ol the 
subject, given to those who were unacquamted with tlie Univer- 
sity laboratory 

In conclusion — far from being looked on as an unwelcome 
intruder, I met with from all, whether candid-ates or examiners, 
the most generous courtesy and kindness 
Cambridge, Oct 24 Tim Cambriugb B A. 


Professor Clifton cannot have considered what a great 
mistake I have been the victim of, or he would not m hu 
hastily written attempt to defend the general science arrange- 
ments at Oxford, have forced me to the following explanation, 
lie knows that I stated my c,ase fsirly, and he might surelj have 
given credit for this whilst letting us have the benefit of ms later 
informatum. 

I. I have not at hand a copy of ray letter to the Warden I 
am qurte sure that I told him 1 was a graduate ol the s 

Umvermty in Ireland The Warden simplycltrecled me to the short 
notice in the Ttmti (afterwards given m your columns), said that 
the deetion would not be limited to graduates of Oxford, and 
would altogether depend on the results of the exammation held 
at Merton on Oct 7 I thought this letter perfectly satreiisetory 
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M to my eligibility, m did several Oxford graduates to whom it 
was shown. 1 shall presently refer to Prof Clifton’s “warning.” 

The examination was to brgiii on Oct. 7, at 9 A M. On pre- 
senting myself, a gentleman whose name I do not know, told me 
that the Physics papers would not be given out before Oct 10, 
that if I felt inclined to work the paper given to candidates for the 
MathtmaUcal Fellowship! might do so, and credit would be given 
for Mathematics in the event ol two men being equal in the Physics 
examination. 1 shall not comment on this promising turrange- 
naent, or on the fact that the candidates for the Physics fellow- 
ship had not till then heard of the Mathematical paper Our 
informant told me that there were grave doubts as to the eligi- 
bility of outsiders. He certainly gave me to understand that these 
donbtsextendedto«//whowereiiotOxfordgraduate8 lunderstood 
that some Cambridge men had presented themselves also , that 
the question of our eligibility was about to be settled with the 
Registrar of the Univereity, and that if I called on the Warden I 
between four and five in the altemoon (the time mentioned in the 
original notice) he would, be provided with the results of the 
deliberations. 

At 4 30 1 found the Warden about to go away somewhere I 
had an audience of about two minutes , was asked what College 
I belonged to (meaning in Oxford) —Not an Oxford man, 1 
answer^. — Then he was afraid I was ineligible 1 then in- 
formed him that I was the graduate of the Queen's University, 
to whom he had written in June ! suppose he had very little 
time for apologies, but he let me know, before leaving, th.st he 
had misinterpreted the results of some Ufe commission when he 
wrote in June, and that I need have no hope 

1 have staled the grounds for my former general statement. 
If Prof Clifton IS certain that graduates of Uublm and Cam- 
bridge are eligible, we must rely on his information being most 
correct, but 1 am troubled to know who is answerable lor my 
being left in ignorance until now, and tf anybody knows whether 
elections are never made of men who would really be ineligible 
by the laws of the University. 

3. He insinuates a deception on my part, m not mentioning 
his “ warning ” I take it that Prof Clifton has partly forgotten 
the matter of which he speaks I wrote to him lor leave to in- 
spect the Physical Laboratory at Oxford, not certain that he was 
one of the examiners, but sware that he had charge of that in- 
stitation and that the examination must be held there (see 3). I 
Old not speak of roy eligibility 

There is no doubt almut the fact that great difficulties are 
thrown in the way of outsiders, but I should have been wrong if 
1 had laid any blame on Prof Clifton fur taking the only course 
open to him. The case is simply this . according to iht present 
Physics arrangements at Oxiord, outsiders preparing lor the 
October Fellowship examination at Merton coind not without 
giving the greatest imaginable trouble to Prof. Clifton get any 
oppottumty of inspecting the apparatus 

After stating that he was unable to aflord me the desired oppor- 
tunity, he asked it I had ascertained about ray eligibility, inform- 
mmg me that the warden or sub- warden was the proper person 
to apply to 1 immediately wrote tint I had ahtady mad,: such 
an inquiry, stating the result. 

1 now infer that he, after receiving my letter and aware that I 
had made the proper inquiries, allowed both the Warden and 
myself to remain in ignorance of the grievous n istake On re- 
ceiving no answer I lelt perfectly certain that the information 
received from the Warden was correct 

When I last wrote to NArunt I felt grateful to Prof Clifton 
for his inquuy, incomplete and worse than useless “ warning ” as 
It had been. Surely no one will think that I had any right to 
introduce his name 

3. He says it was by no means certain that the Practical 
Physics exaimnation would be held in the Physical Laboratory. 
Will he assert tliat in any one of the nineteen colleges of which 
he speaks, or in the maeteen collectively there 15 apparatus for 
conduct mg such an examination ? 

He wonders why it should be necessary to inspect the parti- 
cular apparatus to be employed in the examination. I do not 
know 11 'Prof. Clifton was really one of the examiners for the 
fellowship, but surely he cannot have thought about the matter 
without being aware of the immense importance ol a previcnis 
acquaintance with the apparatus such at Oxford men are sure to 
have. I heard by accident in July that there was no delicate 
apparatus, nor were proper arrangements made for exact expen- 
menu m Sta,ie Electricity. Can Prof. Clifton not understand 
that to an ontdder such information might be of the greatest im- 
portance. 


“ What arrangement of telescope stand is there for measuring 
wave-lengths?” “Is there a Soleil’s instrument for measuring 
the angle between the axes In biaxial crystals?” “ Will the 
arrangements for observmg deflections of a needle enable ns to 
employ the logarithmic decrement ? ” These questions and a 
hundred others as important were constantly distracting me 
during the four months of preparation. 

My letter to Prof. Clifton was, 1 believe, modest, and showed 
my respect for him as a man who had done a great work m his 
attempt to create a Physics School at Oxford My request 
was nut “ unreasonable ” I did not know that his presence 
was necessary during an inspection of the Physical Cabinet 01 
the University I maintain too, that he has no right to assert 
that I must feel very uncerlam about my own practical know- 
ledge. 

lamdon, Oct. 28 John Pekry 


Simple Diffraction Experiment 

Ttie apparatus for this experiment consists of a slit and a 
grating A silt may be made by ruling a line on a pace of 
smoked glass. The grating is made by slightly greasing the 
tliumh and forefinger (there is naturally sufficient on the hot and 
moist h.ind), and by drawing a piece of clean glass through them 
so as to obtain alternate parallel light spaces and gieasy lines on 
both sides of the gUoss , out of several tnals a grating may be 
made which when u'ed in the following manner will give very 
pretty results 

I'he grating being placed close to the eye, the slit (with its 
direction parallel to that of the lines on the grating) is held up 
before some blight light, as of a candle, and looked at, as if the 
grating did not exist Very beautiful and numerous spectra may 
then be seen ranged on each side of the slit 
The vitreous surface of window glass does not seem to give 
such good gratings as a worked and polished surface, as for in- 
stance that of a weak spectacle lens 
Oxford H, L 


Publication of Learned Societies’ Transactions 

InNaiure,vo1 viii p 506 Mr. Rohrs wishes that our learned 
societies would publish their papers separately. 1 have urged this 
before in Nai If KF, but unsuccessfully With I'lansactionssuchas 
those of the Royal Society, the present system is almost an ab- 
surdity, fur papers on inoit incongruous subjects are bound up 
together, and the cost is too great When once a paper is 
printed, the Council seem to think that there is nothing more to 
be done, and do not m any way try to make the work known 
All papeis should be sold separately as cheaply as possible, and 
on publication, should be advertised m the scientific journals. 

If this were done, we should not have men like Prof Sylvester 
wrumg as lollows . — “ 1 owe my thanks to M. Radau and the 
editor of the Annals of the Ecole Normale Superieure for 
having lieen at the pains to disentomb the little known conclu- 
sions contained therein from their honourable place of sepulture 
m the Philosophical Transactions ” W. B GlBBS 


EXAMINATIONS OF THE SCIENCE AND ART 
DEPARTMENT IN BIOLOGY 

'T'HE syllabus of the Biological subjects in which ex- 
aminations are held by the Science and Art Depart- 
ment, has undergone considerable modifications m the 
edition of the Directory which has been recently issued. 
Animal Physiology, Elementary Botany (including Flower- 
ing Plants only), are subjects which at present appear to 
be best adapted for the purposes of school instruction. 
They stand, therefore, in no necessarily logical rclauon to 
the other two which are grouped together under the head 
of General Biology. These involve the use of the com- 
pound microscc^, and some amount of microscopic 
manipulation. They are therefore better fitted for rather 
more advanced, or at any rate, older students than thff 
I first stages of the subjects first mentioned. 
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The two subjects included under General Biology have 
S coMtnon first or Elementary stage After passing this, 
the candidate may proceed at choice, either with the 
Zoological or the botanical side. 

The following extract from the syllabus will show how 
this arrangement is intended to work, and will afford the 
best idea of the direction which the examination is likely 
to give to elementary biological study. It does all that a 
written examination can do to encourage practical work, 
and discourage the prevalent habit of cramming from 
text-books — 

SUBJEITS XVI. ANII XVII —General Biololy 
Fust StagL 0! Flemmtaiy Cowse 

Questions will be cimfincd to the following subjects with which 
the candid.-ite will be expected lo show practical acouaintance 

1. The form and sire , the results of optaal, chemical, and 

mechanical .unlysis , the mode of growth and nuiltiplication , 
the conditions of life, and the icsults, diiect and collater.al, of 
the living activity of Tomh, Amirhi, Kailcitum, 

and of the colourless corpuscles of the blood of man 

2 The stuicture and mode of gfo vlh of /I ««(///««< . ilsmode 
of muUipltcatioii , the devclopmeiU of liyflui' ami myu/ium from 
eomMu the conditions and lesalts of the living activity of this 
mould 

3, The structure and mode of growth of C/iaia , the differ 
cntiation of axis and append.vgcs, of nodes .md miernodes , the 
structure and nriangement of the nucleated cells of which the 
body of this plant is compiscd The process of cell-div ision and 
its laws , protoplasmic movements , Chlorophyll ; asexual propa- 
gation , sexual propagation. Development of the pro-embryo 
and of the embryo 

4. The sti ucture and mode of growth of a Kern The differen- 
tiation of cells into tissues Epidermis, parenchyma, fibres, 
ducts, spiral vessels The Frond as a respiratory and ali- 
mentary organ , air-passagei , stomata Asexual multipli- 
cation. Sporangia and spores. Development of spores , 
structuie of the Prothallmm .btnicture and functions of Arche- 
gonia, Antheridia and Anthcrosoids Development ot the 
embryo 

5 The anatomy ami physiology of a floweung-plant, with 
especial reference to the morphology of the stem and root 
Leaves and their modifications The structure of pollen ami 
ovule. The process of impregnation and the development of the 
embryo The resemblances and differences between flowering- 
plants and ferns 

6 The anatomy and physiology of the frog. The gencial 
disposition of the parts of the body, and the plan ol structure 
characteristic of the frog as a vertebrated animal The structural 
characters of the tissues of which the body is composed and 
their ultimate resolution into nucleated cells 

1 he physiological properties of the tissues 

The form and structure of the chief organs and the modes in 
which their functions aie performed. 

The development of the embryo and the metamorphoses of the 
larva 

7 The anatomy and physiology of the freshwater Polype 

8 The anatomy and physiology of the l.obslef 01 Cr.iy-fisli 

9 The anatomy and physiology of the' fresh-watei Mussel 

10 The anatomy and physiology of the iiea-ancmunc 

Sxont/ Siag^ o) Adva>ue,l Coin se of Subject Xl’I 
(Division of AnuiLal Moiphology and Physiology ) 

Questions may be set in all the topics enumciated under the 
first head, and m addition on : — 

The leading facts relating to the .anatomy and physiology of the 
skeleton, of the biain, and of ihe cerebral nerves ; of the organs 
of the higher senses ; of the alimentary, circulatory, respiratory, 
renal, and reproductive apparatus, m the Lamprey, in an osseous 
fish (Pike or Cod), bird (Pigeon, Fowl, 01 Duck), in a quadru- 
pedal mammal (Sheep, Rabbit, Dog, or Cat,) and in Man 

2. The morphology of the vertebrate skull and limbs, as 

exetlmlifled by the Vertebrata already mentioned, and by the 
Dogfish, Horse, Bat, and Porpoise. ‘ 

3. The general outlines and process of the development of 
the chick within the egg. 

Zu® chm^ters of the orders of llic Vert Anita 

3. The broka facts relating to the geographical and geological 
distribution of the VertArata, , 


6. The anatomy and physiology of insects, as illustrated by 
Blackbeetle, a Bee, a Butterfly, and an Aphis 

7. The anatomy and, physiology of an Earthworm and of a 
Leech 

8. The anatomy and physiology of a Fluke and of a Tape- 
worm, and the Instoiy of their development 

9 The anatomy and pliysiology of the Rotijera and of the 
Polysoa. 

10. The anatomy and physiology of a Sca-urchin (Fihntus) 
and the history of its development. 

11. The anatomy and physiology of a Snail and of a Whelk, 
and of a Cuttlefish, hquid, or Octopus. 

■ ‘ The morphology of the Hych « 


In this examination questions will be set at the discretion of 
the Examiner, who will have regard to the state of Zoological 
teaching m the countiy and the means of acquiring information 


Second i/u?- «/ \d,;inud Coiitse oj Su/jutXV// 
(Division of Vegelabk Morphology ind Physiology. 

Questions may be set 111 all tlie topics enumerated under the 
fust head, and, m iddition, on— 

I The principal modihcalious ,n the mmule anatomy of the 
axis in flowering plants 

2. The nature of the parts useil for support 111 climbing plants. 

3. The vauous modes of agamogenesis in flowering plants. 

4 The leading facts in the development of the parts of a 
flower, includmg tint of the pollen, ovule embryo sac, endo- 
sperm (albumen), and embryo 

5 The morphology and relations lo one another of the parts 
of the flower and fruit thioughout the classes Dicotyledons and 
Monocotylexlons, more especiillyas exemplified m the following 

Ranunculus, Nympha.a, C apsella, Vioh, Stcllaria, Malva, 

F.uiionymus, Vicia, Rosa, Saxifiaga, Lythrum, Epilobium, 
Anthnscus. 

Lonieera, bcnccio, Campanula, J'nca, bolanum, Plantago, 

Polygonum, Uiiica, Viseum, Faguj 

Orchis, Ins, Polamogeton, Allium, Arum, Lcmiia, Typhn 

Carex, Irilicum 

6. the vainus adaptations by which cross-fertilisation is 
( fleeted m Flowering phnU 

7. The modes by which seeds arc diffused 

b The broad facts of the gcugrapliical distribution of Flower- 
ing plants 

9 The distinctive eluracters and origin of the Arctie-nlpme 
flora, and the floras of oceanic islands 

10 The morphology and physiology of the vegetative and 
leproductive organs m Pinus, Taxus, ami Juniperns 

11 The gcogtaphicil and geological distribution of the genera 
of Gymiiospsrms. 

12 The morphology and physiology of the vascular crypto- 
gams, more especially with lefeience to the following typea — 

belaginclla, Pilularia, I.ycopodium, Equisetum, I’olypodium, 
Lastrea, Dsmunda 

13. The morphology and mmute anatomy of the Carboni- 
ferous Lycopodiacex 

14 Tile morphology and physiology of Mosses aiul Liverworts 
as exemplified by Polytrichum (or Funaria) and M irehantia. 

II) The morphology ami physiology of Algx as exemplified 
by— 

Fuctts, Ceramium, Saprolegnia, Spirogyia, Clostermm, Ulva, 
Volvox, Protococcus, Palmella 

l6 The modes of reproduction in F'ungi as illustrate<i by— 

Agancos, Peziia, PcniclUium, Peronospora, Mucor, Credo, 
Saccharomyces (yeast) 

17. The processes of plant nutrition, comparing also their 
modifications m Fungi, Neoltia, and different parasitical pianb. 

18 The ash constituents of plants and their distiibution la th 
tusues. 

19. The latluence of heat am! light upon plants. 

IfoMOun 

Questions at the discrctiua of the examiner, who wiU have 
regard to the state of botanical learning m the country, and the 
means of acquiring informali in 
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ON THE SCIENCE OF WEIGHING AND 

MEASURING, AND THE STANDARDS OF 

WEIGHT AND MEASURE * 

VII. 

Weighing and Measuring Instruments, and 
THEIR Use 

'^HE instrument universally used for weighing is the 
-*• balance, with Us various modifications. It serves to 
determine the weight of bodies by comparison with a 
body of known weight, such as a standard weight The 
siniph&l form of balance is a beam made to vibrate upon 
a cenirt or .i\ia of motion, with pans hanging from the 
extieniiiRs of the two arms of the balance. These two 
pans hold the bodies compared, and their equality or 
diflirence of weight can thus be determined. 

Unlantes are of two kinds — i Ordinary balances 
with equal arms, which have the beam suspended by the 
middle. If an equal-armed balance is accurately ad- 
justed, so that the beam is exactly hoiizontal when the 
pans are empty, the beam will also be horizontal, and the 
balance will be in equilibrium when equal weights are 
placed in the pans 2. Balances with unequal arms, in 
which the beam vibrates upon the centre of motion placed 
more or less near one of the extremities. In both of these 
kinds of balance the beams are levers of the first order, 
the fulcrum upon which the beam vibrates being placed 
between the power and the weight, that is to say, between 
the extremities of the beam which support the bodies 
compared. On the principle of the lever, the power of 
any weight to move a balance is proportionately greater 
according as the pait of the beam which supports that 
weight IS more distant from the fulcrum or centre of 
motion of the balance. Hence it follows that the power ' 
of the weight to move a balance is in a ratio compounded 
of the weight itself .nnd of its distance from the centre of 
motion of the balance A multiplying or proportionate 
balance may consequently be constructed for determining 
the weight of a body placed in the pan suspended from 
the shorter arm of the bearer, and required to be equal 
to any multiple of a given unit weight placed m the pan 
suspended from the longer arm of the beam, termed 
the weight pan. For this purpose, if the beam be divided 
into, say three equal parts, and the centre of motion be 
placed at the first division, one pound placed in the 
weight pan will fonn an equipoise with two pounds placed I 
in the other pan, and so on. This principle is greatly 
extended in larger weighing machines by lengthening the 
longer arm, through the use of compound levers, so that 
one pound can be made to form an equipoise with 100 
pounds or more. 

The ancient Koman balance is perhaps the earliest form 
of a well-constructed multiplying balance, and corre- 
sponds with our modem steelyard. It has been remarked 
by Sir Gardiner Wilkinson that no instance has been 
found of the existence of the steelyard befoie the Roman 
era. But the principle of its construction was in use 
amongst the ancient hgyptians, who ascertained the 
weight of articles suspended from different parts of a 
scale beam by means of a heavy determinate weight 
placed m one scale. The Roman balance consists of a 
determinate weight attached to the longer arm of the 
beam, and made to traverse along a number of divisions 
marked upon it. The multiplied power of the traversing 
weight when resting on the several sub-divisions, as they 
increase in distance from the centre of motion, is indi- 
cated by corresponding figures upon the graduated beam. 

The following figure (laken by permission from the 
“Impenal Journal of Art,” vol. i. p. 85) represents an 
ancient Roman balance of an elegant form, found at Pom- 
J>eil, and in use a.d. 77, It is described as having the 
^aduated divisions on the longer arm of the beam marked 

* Continued from p 451. 


with Roman numerals from X to XXXX. (probably 
Roman pounds), and with a V. on the half of each decs* 
mal senes, the smaller subdivisions being also marked. 
The insenption on the shorter arm of the beam (shown 
in a separate and enlarged figure) denotes its having been 
proved at the Capitol in the 8th of Vespasian Emperor 
Augustus, and in the 6th Consulate of Titus Emperor 
Au^stus his son. This steelyard is consequently a duly 
verified standard weighing machine, 

For the justness of an equal-armed balance, it is requisite 
( i) that the points of suspension of the pan s from the beam 
be exactly in the same line as the centre of motion ; (2) that 
these points be precisely equidistant from the centre of 
motion ; (3) that the arms be as long as conveniently 
may be, in relation to their thickness and the weight they 
are intended to carry, in other words, consistently with 
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the stability of the balance •, (4.) that there be as little 
fnction as possible at the centre of motion and the pomts 
of suspension ; (5) that the centre of gravity of the beam 
be placed a little below the centre of motion. 

_ The fulcrum upon which the beam of a balance rests 
IS formed with a steel knife edge, and the two pans at its 
extremities are hung upon similar knife edges. In 
ordinary trade balances, these knife edges, are placed m 
contact with steel bearings having a spherical Curve. But 
in the practical construction of balances of a high degree 
of sensibility, such as are required for scientific purposes 
or for the comparison of standards in which very minute 
differences of weight are to be determined, there aie 
many circumstances to which attention is requisite, that 
may properly be neglected in balances usm for com' 
nwrcial purposes. In such balances of precision great 
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Acare is required in the adjustment of the knife edges. The most perfect balance is that which vane? least in the 
They are first made quite sharp, and are then slightly points of conUct between the knife-edges and their bear- 
rounded with a fine hone or a piece of buff leather. On mgs during successive weighings. For the attainment of 
t^ regular form of this rounded edge, the excellence of this very important requirement, the supporting frame 
the action of the balance very much depends. The cen- is furnished at each of its extremities with two pins termi- 
trad knife edge rests Upon an agate or polished steel plane, natmg in cones and made to fit exactly into corresponding 
whilst the two pans are suspended from agate or steel conical holes in the plane bearings, at each of the cxtremi- 
planes bearing upon the knife edges at the ends of the ties of the beam, The pins and holes are in a line normal 
beam. In order to preserve the nice adjustment of the to the axis of the beam. The points of these four cones are 
knife edges, they are never allouited to rest upon their all m the same horizontal plane. As the movement of the 
bearings, except when weighings are made. At all other supporting frame in a well-constructed balance of precision 
times, the beam and pans are separately supported upon is always in the same vertical line, being guided by a ver- 
a brass frame attached to the column of the balance, but tical rod fitted to a cylindrically drilled hole in the column 
moveable in a vertical direction upon it When required of the balance, the kmfe-edges and their bearings are 
to be put in action the support is gradually lowered by always brought into contact in the same relative positions, 
means of a lever handle, and the knife edges are brought Balances of precision arc always enclosed in plate glass 
upon their bearings. ’ cases, with a view both to their preservation, and to keep 

The ptincipal cause of discordances in the results of the balances as far as possible from being affected in their 
successive weighings with a balance of precision arises .iction by draughts of air, alternations of temperature, 
from the risk of the knife-edges not being brought again &.c 

to exactly the same position on the plane bearings, after As to the theory of the relative positions of the centre 
the balance has been stopped and again set in action, of motion and the centre of gravity of a balance, it is to 
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be remarked, {a) If the fulcrum be placed in the centre the fulcrum be below the line joining the points of sus- 
of gravity of the beam, and the three edges be all m the pension, and these be loaded, the beam will upset, unlessi 
same right line, the beam of the balance will have no prevented by the weight of the beam tending to produce 
tendency to one position more than another, but will rest a horizontal position, as shown m (c). In such case, small 
in any position m wWch it may be placed, whether the weights will form an equipoise. In case of (d), a certain 
pans be suspended to it, or not, and whether the pans exact weight will rest m any position of the beam , and 
he empty or equally loaded, {b) If the centre of gravity all greater weights will cause the beam to upset, as in (b) 
of the beam, when level, be immediately above the ful- (2), If the fulcrum be above the line jUining the points of 
crum, it will upset with the smallest action ; that is to suspension, the beam will come to its horizontal position, 
say, the end which is lowest will descend ; and it will unless prevented by its own weight, as m {b). (3) II the 
descend with the greater velocity, according as the centre centre of gravity be nearly m the fulcrum, .ill the vibra- 
of gravity is higher, and the pomts of suspension less tions of the loaded beam will be made in lines nearly 
loaded, (t) But if the centre of gravity of the beam be equal, unless the weights be very small, when they will 
immediately below the fulcrum, the beam will not rest be slower. The higher the fulcrum the quicker will be 
in anv position but when level ; and if disturbed from the vibrations of balances, and the stronger the horizontal 
that level position, it will vibrate, and at last come to tendency. 

rest in a horizontal position. Its vibrations will be It is thus evident that the nearer the centre of gravity 
quicker, and its tendency to the horizontal position of the beam is to the centre of motion, the more debate 
Stronger, Ae lower the centre of gravity, and the less the will be the balance, and the slower the vibrations. The 
weight upon the points of suspension. ’ tendency to a horizontal position is therefore increased 

Again, as to the relative position of the central knife by lowering the centre of gravity, in which case it will 
•edge, which constitutes the fulcrum of the beam with the also require k greater additional weight to cause it to ton 
^ne joining the two outer knife edges, which form the or incline to any given angl^ and it is therefore less 
{mints of suspension, it is further to be remarked, (i) If sensible with a greater load. The fixing of the centre of 
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motion m a balance is consequently of peculiar import- 
ance, for on this depends the ease with which it will b6 
affected by a smaller weight, and the readiness With which 
the beam will return to a horizontal position. And it will 
be seen that the best position of all is that in which the 
centre of motion is a little above the centre of gravity. 
Even in this, it should be proportioned to the distance ci 
the weights from the fulcrum, and the amount of the load, 
which c.m only be attained in different beams by practice 
and experience In order to regulate the centre of gravity 
in balances of precision, they are made to carry a small 
weight either over or under the centre of motion, which is 
moveable by means of a screw. 

From what has been said it would appear that if the 
arms of a balance be unequal, weights which form an 
equipoise will be unequal in the same proportion. But 
although for many purposes the equality of the arms of a 
balance is advantageous, yet a balance with unequal arms 
will weigh just as accuiately as one with equal arms, pro- 
vided the standard weight itself be first counterpoised, 
then taken out of the pan, and the weight to be compared 
be substituted and adjusted against tlie counterpoise. Or 
when proportion.-il quantities only are required, they may 
be weighed against standard weights, taking care always 
to put these weights in the same pan. But m this case it 
is indispensable that the relative lengths of the two arms 
of the beam continue invariable. For this purpose, either 
the three knife edges should be truly parallel, or the points 
of suspension and support be always in the same part of 
the knife-edge. 

If the beam of an equal armed balance be adjusted so as 
to have no tendency to any one position, as m ((i),and the 
pans be equally loaded, then if a small weight be added to 
one of the pans, the balance will turn, and the point of 
suspension move with an accelerated motion, similar to 
that of falling bodies, but very nearly as much slower in 
proportion as the added weight is less than the whole 
weight borne by the fulcrum. The stronger the tendency 
to a horizontal position in a balance, or the quicker its 
vibrations— see (t) and (2)— the greater additional weight 
will be required to cause it to turn or increase to any 
given angle. If a balance wcie to turn with ToJm part of 
the weight, it would move at the quickest, 10,000 times 
slower than a falling body , that is to say, the pan con- 
taining the weight, instead of falling through 16 ft m a 
second of time, would fall only through part of an 
inch , consequently all .iceurate weighing must be slow. 

Long beams have been generally recommended because 
the quantity of motion in a given body vanes as its 
distance from the fulcrum , and therefore the greater the 
distance, the most distinguishable will be the motion 
ansing from any small difference between the weights 
compared. On the other hand, there are certain advan- 
tages in the quicker angular motion, greater strength, 
and less weight of a short beam. 

I^he pans of .1 balance should be suspended in such 
a manner that in all positions the corresponding cords or 
rods may be parallel to one another , else the weights, 
though equal, will not be in equilibrium 

In ordinary commercial balances, the preponderailce of 
either pan is indicated by a slender rod attached to thi 
beam immediately over its centre of motion in a line 
perpendicular to the axis of the beam, and moveable 
freely between the two forks of the handle It is called 
the longue of the balance, and the degree of preponder- 
ance of either pan is shown by the greater or less devia- 
tion of the tongue from its normal vertical position. In 
balances of precision, this Index is a longer needle-rod, 
fixed either m a line petpendicular to the axis of the 
beam, and below its centre of motion, or m a line in 
contmuation of its axis. In both cases the pointer moves 
along a graduated index But an index placed perpeodi* 
cular to the beam affects its equilibrium when turning 
from its horizontal position ; the momentum of the index 


being measured by its weight multiplied with the distandlf 
of Its centre of gravity from a line perpendicular to the 
horizon The error thence arising may, howevel'j he 
corrected by continuing the index-rod or counterpoising 
it, on the opposite side of the beany 
The finest balances of the Standards Dej^artments 
have the index pointer m the line of the axis of the 
beam, as shown in Fig. 16, which represents the left- 
hand side of the bj^nce, the right-hand side being 
similarly furnished witn a pointer and index scale 
This IS the medium size of six of the finest balances of 
the Standards Department, constructed by Mr Oertling. 
For all weighings of standards requiring special accuracy, 
the highest and lowest points reached by the needle in 
each oscillation of the balance are read on the index sc^e 
thiougha tjClescope fixed at about 5 ft distance, by which 
means each reading can be satisfactorily taken by esti- 
mation to one-tenth of a division of the scale 
Another balance of the Standards Department is One 
constructed by Barrow, and used by Prof. Miller for all 
his weighings during the construction of the new Stan- 
dard pound The knife-edges work upon auartz planes. 
Index scales marked on a thin and nearly tiansparent 
slip of ivory are fixed immediately above each end of 
the beam and oscillate with it They are of the following 
form and size. These scales are illuminated by a candle 
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placed at a little distance either m front of or behind the 
balance case, a lens being interposed , and they are 
viewed through compound microscopes having a single 
horizontal wire fixed in the focus of the eyc-piece The 
microscopes are fixed to the front of the balance-case, 
and as the observer must necessarily be close to the micro- 
scopes during weighings, a second glass screen is inter- 
posed between him and the front of the balance-case, 
having openings opposite the eye-pieces of the micro- 
scopes „ 

The weight intended to be earned by each of these 
balances, and the mean value of one division of the index 
scale, or the weight represented by it, when the balance is 
fully loaded, may be seen m the following table — 



There is another much larger balance which was origi- 
nally constructed for weighing the contents of water of 
the Impenal Standard bushel, the total weight m each pan 
being nearly aoo lbs. The beam of this balance is of 
mahogany, 67J in. in length. With a full load, thd mean 
value of I div. of the index-scale is 0 4 grain. This balance, 
hke the other, is enclosed in a large plate-glass case. 

In all these balances, the value of a division varies from 
time to time accordiog to the weight m the pans, the 
condition of the balance, the state of the atmosphere, 
&c.,andmall very accurate weighings it is desirable to 
determine the value for each comparison, by an additfonal 
weighing, after a very small weight, accurately verified and 
equal to a few divisions only of the balance, has been 
added to one of the pans, so that its effect o» the reading 
of the index scale may be noted. The above stated value* 
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indicate nearly those found when the balance is in good 

working condition, and fairly weighted. 

All these balances, when in equilibrium, will turn with a 
very small additional weight, equal to thevalue of two or 
three divisions, placed m one of the pans. They are 
exceedingly sensitive, for the sensibility of a balance is to 
be measured by the least amount of additional weight 
placed in either pan that is sufficient to turn the index- 
pomter from its normal position, when the balance is in 
equilibrium, and by the greatest amount ol deviation 
from the normal position which is produced by a very 
small difference in the weights. 

H W. Chisholm 

( To be continued.) 


CINCHONA CULTURE* 

■pEW subjects have been so frequently before pharma- 
* ceutical readers during the past ten or fifteen years 
as the efforts of the governments ot Holt.ind and Great 
Britain to introduce the various species of Cinchona 
into their respective colonies. It would be hardly pos- 
sible to overrate the impoitanceof the entciprisc, and it is 
one that interests alike the pharmaceutist, the botanist, 
and the vol.ary of economic science 'Ihe records of pro- 
gress which h.ivc been made public are so scattered and 
unconnected, the opinions and reports so confiicting, that 
It has been difficult for the general reader to retiin the 
thread of the story or to ariive at any very clear estimate 
of the present position and prospects of the undertaking 
The earliest steps in this great experiment in acclima- 
tisation date back to a period before that which we have 
had under review, but so far as results are concerned, 
the subject is one which pertains essentially to the past 
few years, and I propose to place before you, in as few 
words as may be, and unencumbered by the contro- 
versial matter with which its literature abounds, an out- 
line of the beginning of the enterprise and of its present 
practical aspect. 

The initiative in Cinchona cultivation was taken, as you 
well know, by the Dutch Government, whose efforts were 
directed toits introduction into the Islandof Java. Thehrsi 
Cinchona trees which were sent out to that colony were a 
few speemens of C. Cahsaya f raised from seeds collected 
by M. Weddell in Bolivia, and forwarded by a firm of 
nurserymen in Pans in exchange for rare Javan plants 
In the same year, 1852, the Dutch Government were 
induced to send M. Hasskarl, a gentleman previously 
attached to the Botanic Gardens at Buitzenorg, on a mis- 
sion to South America, for the purpose of collecting plants 
and seeds. During the two years following M. Hasskarl 
pursued his labours, and succeeded m forwarding consign- 
ments from some parts of Peru, the Cinchona districts of 
Bolivia bemg for the most part closed against him , and 
his efforts were supplemented as to the New Granada 
species by the assistance of Dr. Karsten. The resulting 
collections were sent in part direct to Java, and the re- 
mainder to Amsterdam for re-shipmcnt 1 need not dwell 
on the mishaps and disappointments inevitable in so new 
and difficult an enterprise — it is sufficient tonote that within 
three or four years, that is by the middle of 1856, upwards 
of 250 plants, almost exclusively of two species, C. Pa)m- 
dtana and C. Cahsaya, were flourishing in the Java plan- 
tation as the outcome of the expedition. In the same 
year, with wise forethought, an accomplished chemist, 
Dr. De Vnj, was sent out to conduct chemical obser- 
vations on the growing barks. 

We may pass over the long series of troubles that 
attended the early efforts of those m charge of the trees, 

’ •IFrom the Addrew delivered at the Pharmaceutical Coalerence, Bradford, 
by ttenry B. Btady, K.L S , F.S C , Peeudent. 

Sf'.My Irund, J. £ Hoirard, F.L S., to whoie kind ravuion nibeequeiit 
paruraphs own any imanufic valuettiicy pouest, tells me tbu, nccuratel 
ipcekiiis, tbeM were C. Cahsaya, and var. Josef hiatus. 


the ravages of insects, the destruction of youug plants by 
rats, the devastation committed by wild cattle and rhi- 
noceroses, and, above all, the difficulties dependent on 
climate, which eventually necessitated the transplantation 
of nearly the whole of the trees from the locality first 
chosen, on the north side of the mountain range, to one 
with a southern aspect. We will pass on, I say, to the 
year 1863, and we shall find that the total number of Cin- 
chona trees in Java was then 1,151,810 Of these about 
99 per cent were of the species know as C Pakudiana, 
the remainder comprising about 12,000 of C. Caltuiya and 
tiilling numbers ot four other species. This proportion 
was unfortunate, for the bark of C Pahudiana was (ound 
to be deficient ui alkaloids, and therefore supposed to be 
v.-ilueless, and by decrees dated 1862 and 1864 its further 
culture was ordered to be forthwith stopped. 

We may now turn to the steps taken by the British 
Government in the same direction. 

Dr Ainsley, in his work on " Materia Medica," was 
perhaps the hrst to suggest the idea ol the accliiiialiS' 
anon of the Cinchona in India, and, as early as 1839, 
Dr. forhes Ro)le especially ind.c.iled the -\tilgheiry and 
Siiliet mountains as eligible lor the tipcinncnt Appeals 
were subsequently made to the East India Company by 
Mr Grant and Ur falconar, w.th the object ot inducing 
them to take up the luailc-r, and in 1852 instructions were 
sent to the British consul.ti agents in South America to 
endeavour to prociiie seeds of the various species, but 
without much real cllcct Dr K .yie, as Reporter on the 
Products of India, continued to uige the subject on the 
attention of tsuverninent up to the tune ot his death, and 
eventually, in 1859, at the instance ot his successor in 
ulhcc. Dr. Forbes Watson, the services of Mr Clements 
K. Markham were called into request by the home 
authorities. 

Mr. Markham proposed a fourfold expedition to South 
America, and his scheme was at last sanctioned by the 
Secretary of State for India, and ordered to be carried 
out Ihc hrst portion ol the expedition was directed t<i 
Bolivia and Caravaya, the region of Cinchona Laltsayo 
and C mutantha (var Bohvuina) Secondly, Huanuco 
and Huamahes were to be searched for C niltda and 
C. glanUuUjtm Thirdly, Cuenca and Loxa m the Re- 
public of Ecuador for C Lhahuat gue> a, C. Uritusmga, and 
t Londaminea , and lastly, New Gianada as the habitat 
of C pitayo and C. iamijolta Mr Pritchett and Mr. 
Spruce were appointed coadjutors to Mr. Markham, and 
the expeditions set out in 1859, the latter gentleman pro- 
ceeding to the northern part of Bolivia, the district of the 
yellow barks ; Mr. Spruce to the mountain region of 
Chimborazo, in quest of red cinchonas ; Mr. Pritchett 
taking the grey bark forests of Huanuco, in the north of 
Peru. The perils encountered by these travellers, the 
hardships they endured, the disappointments they suf- 
fered, form a chapter in the history of travel. But illness 
and privation, bad roads, and even native jealousies left un- 
.atfected the general success of the expedition, and though, 
unfortunately, the plants collected at great risk by Mr. 
Markham, including many of the best species of Bolivia, 
perished in the Red Sea in their transit to lndi.i, leaving 
no survivors, it is to the work accomplished by these 
three enthusiastic labourers that we owe the basis of our 
present Cinchona plantations. In i860, the Ootamacund 
station was established, and the following year the 
number of young Cinchona trees was reported to be 1,128. 
Under the excellent care of Mr. Mclvor these had been 
increased in 1863, the date to which I have brought my 
account of the Java plantations, to 248,166 

It IS no part of my purpose to enter into minutiaj of 
history, nor to do more than associate with the first steps 
m Cinchona culture the names of Messrs. Hasskarl and 
Markham, Spruce, and Pntchett as travellers, those of 
Dr. Dc Vrij and Mr. John Eliot Howard as advisers m 
technical details, and more recently, Messrs. Mclvor and 
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Broughton, who have been conspicuous so far as India is 
concerned, in the rapid development of the enterprise. 

The efforts of our own Government have not been con^ 
fined to India, but localities have been sought m other 
parts of the world where natural conditions seemed to 
favour the chance of success in the introduction of 
auinine-yielding trees, and at the time I speak of (1863) 
tnerc were under the care of Mr. Thwaites in Ceylon up. 
wards of 30,000 young Cinchona plants Jamaica also 
had made a successful beginning, and the authorities of 
several European countries were considering how far their 
respective colonies might be utilised to the same end, 
though but little decided action beyond what I have stated 
had been taken. 

The ten years that have intervened need not detain us, 
but having noticed the ongin, we will turn at once to the 
practical aspect of the subject at the present time. 

, The latest official return places the number of Cin- 
chona trees in cultivation in the Island of Java at two 
millions. 

I can find no published account of the exact extent of 
the British plantations at the present time. My latest in- 
formation I owe to the kindness of C R Markham, 
F.R.S., of the India Office It is contained m the Par- 
liamentary Blue-book of August 1 870, and refers only to 
the Madras and Bengal Presidencies. This gives the 
total number of Cinchona plants growing on the Neil- 
gherries in January of that jear at 2,595,176, of which 
nearly one-half (1,143,844) were permanently planted 
out.* The number at Darjeeling m the Bengal Presi- 
dency in March 18701s stated at 2,262,210,01 which a 
million and a half were in permanent plantations 

Of the extent of the plantations in Cejlon and Jamaica 
I know nothing, but reports from time to time state that 
they are prospering It is needless to refer to the expen- 
meuts in cultivation in the south of Europe, the Caucasus, 
Bmzil, the Philippines, or Australia, as tticse .are not yet 
sufficient in extent to h.ive any practit.al signfficiince. 

'f he relative value of the birk produced by ihc various 
species and varittics of Ciiiclion.a is a ((uestion that has 
received close attention, and iierhaps cannot be considered 
settled until something moie like uniformity in the sub- 
division and nomenclature of the genus ptcvails. Plants 
regarded as merely varieties of the same species yield 
widely tlifTering proportions of alkaloids, and the subject 
is further complicated by considerations as to the possible 
effects of cultivation and of different climaial condi- 
tions. . . . 

The barks now being produced in the Dutch andjBritish 
colonies are refernble to five species, viz. — 

C La/iuiya, of which, as I have said, only <i small pro- 
portion realises expectation in Us yield of quinine ; 

C. Haakarhaua (called a hybrid), which appears to be 
of little value in respect of alkaloids , 

C Pahutiiana, diticiciu in the same particulars, but pro- 
ducing a bark which finds a ready market for pharmaceu- 
tical purposes ; 



copy of a rcMim which ii b«- 
lioii i Irccs^n the Governmert 


Crown barks (C mails) 


ill addittoQ to thcbc it must b recollected that the Covemment h 
1870 distributed upwards of 178,00s trees from the Neilghcrry nurs 
well i» nearly three hundred ounces 0/ the seeds of vartous specie: 
vate mdivuluals dti^iscd to plant on their estates. After all, wher 
perimental stage of such an undertaking is over, private enterpm 
ncem to be us safest basis. A Parliamentary paper on the proeress 
m 187a, just issued, gives the total number of plants in thcNeilghei 
tations as 3,619.285, but this probably includes the very young tree' 
nufscriss. I hlivo no particuhars beyond what appear in a paragrap! 


C. efficittahs, which, in British Indiit,* appears to be 
the most generally satisfactory ; and 
C. succirubra, which, notwithstanding certain excep- 
tional samples, has not turned out alto|;ether well 

I can say little about the West Indian plantations as 
to extent, but the quality of the bark they produce is 
encouraging Mr. Howard reports that the chemical 
examination of barks from Jamaica is “ highly satisfac- 
tory as regards the prospects of Cinchona culture m that 
island.” 

Various questions are still pending — the influence of 
manures on the chemical constituents of the trees, the 
vanous methods of removing the bark from the tree, and 
the encouragement of renewal by the processes of strip- 
ping and mossing, and many others of like importance, 
the solution of which must be left to time, and need not 
occupy our consideration here. 


DON ATI 


OCIENCE, and more particularly astronomy, has re- 
ccntly sustained a senous loss in the death of Prof. 
G. B. Donati, Director of the Royal Observatory of Ar- 
celn, near Florence, and Professor of Astronomy in the 
Royal Institution of that city 

On his return ftom Vienna, where he had represented 
Italy at the Internation.d Meteorological Congress, he 
was seized by a severe attack of Asiatic cholera, to which 
in a very short time he fell a victim, dying at his villa 
near the Observatory, on the morning of the 20th of Sep- 
tember last, being only forty-seven years of age Ho was 
bom at Pisa m 1826, In 1853 he began his astronomical 
career at the Observatory of Florence, and by his talents, 
his att.ainmcnts, and his indefatigable industry, rapidly 
gained the esteem and admiration of the le.irned, attaining 
a well-merited fame, not so much by the discovery of new 
comets — among which the most remarkable was that of 
1858, to which he bequeathed his name — as by the impor- 
tant observ.itions which he m.ide and published. Of 
these we need only mention his observations on the 
study of the spectra of the stars, by which work he 
successfully m.vugurated m i860 one of the most im- 
portant branches of nhysic.il astronomy, namely, the 
spectroscopy of celestial bodies. 

In 1864 he succeeded Prof G. B Arnia as Director 
of the Observatory, after which much of his time 
and energy were devoted to the establishment of 
an observaloiy for Florence and for Italy, which should 
be completely adapted to the present exigencies of 
Science, both as regards astronomy and terrestrial physics. 

He was in no way discouraged by the serious difficulties 
of this undertaking, but, inspired by a true love of .Science, 
he overcame them all, insomuch that m a short time, 
under his active and keen-sighted superintendence, the 
new observatory was erected on the hill of Arcetn , an 
observatory which, by the excellence of its position^ as 
' well as by the convenience and solidity of its construction, 
has guaranteed for astronomy and terrestrial physics the 
I most important advantages in every branch of observa- 
tion. 

The observatory was already in working condition, and 
an important series of observations had been commenced 
when Science was robbed, by a premature death, of one of 
her most valued worshippers, who was thus cruelly cut oft 
just as he had enterea upon a brilliant career, in which, 
had he lived, he would certainly have greatly augmented 
I his fame, and shed glory on the Observatory of Arcetn. 

I Prof. Donati had already commenced a series of notes 
j from the new observatory by the recent publication of 


* This limiu 
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scJtilfe Ihtfit tatefill tSbsemtions of his Oiwl on the kininous 
ph^oAena of the great Polar aurora of the 4th to the jth 
of February, 1872 ; and we had hoped that other important 
observations by the illustrious Italian astronomer would, 
to the great advantage of Science, have been published 
in the future Notes issued from that scientific establish- 
ment. 


NOTES 

Wa regret to have to record the death of two notable men this 
week. Theone is Sir Henry Uolland, Bait , M.D , F.R S , &c , 
who died on Tuesday, the aSth Inst , at the age of 85 years Sir 
Henry had caught cold on returning from Pans, uhich, m spite 
of hii wonderfully robust constitution, proved too much for the 
veteran iriveller The other is Mr. Albany Ilnneock, the 
dulinguishtd anatomist, who died on the 24111 inst He was a 
medallist of the Royal Society, though not a I'ellow. We hope 
shortly to give memoirs of both men. 

Sir Robert Maci ure, C 11 , so well known m connection 
With Arctic discovery, died on the 17th inst , at the age of 66 

.Sir SAjMIiEI BAfcrR was announced to appear before the Geo 
graphical Society on Monday first, and give an account of the 
geography of the country he has lately visited , but wc regret 
very much to hear that illness will prevent him from fulfilling 
this and other engagements He has lieen stifTermg from in- 
flammation of the lungs 

ProE. Flower, we legret to hear, has been compelled to 
spend the winter m Egypt on account of the state of Ins health 

Dk, J. Emerson Reynolds has been elected Professor of 
Chemistry to the Royal Cellege of Surgeons m Ireland. The 
College of Surgeons is to be congratulated on tins appointment 
Hr. Reynolds will, we believe, still hold his appointment of 
Keeper of the Minerals and Professor of Analytical Clicmistry 
to the Royal Dublin Society 

Mr. John Stuart Mill h.as left his herbarium of European 
plants to Kew. 

We are informed that the authorities of the Jardin des 
Plantes, of Pans, have acquired the valuable collection of books 
on Natural History belonging to the late M J Verreaux, and 
also his private collection of Sugar birds (Nalarinuia), which 
includes many unique specimens. 


days befoA thfc Mmmencttaent of the Examination The tatoM 
are Rev. f*arki«son, D.D. , Rev. T. G, Bonney, B.D , and 
J E SAndyl, £s(| , M.A. 

The Royal Horticultural Society of Tuscany has announced 
an International Horticultural Exhibition to be held at Florence 
fiom May 17 to 25, 1874, and has also issued the programme of 
an International Botanical Congress to be held on three days 
dunng the Exhibition A very large number of pnic., including 
100 gold medals, are offered for collections of plants or single 
plants, which are Included in 248 different classes , and among 
other objects for which prizes maybe obtainel are bouquet*, 
botanical drawings, models, garden tools and ornaments, garden 
structures, manures, herbaria, specimens of timbers, &c. The 
Congresi will be opened by the president, Prof. Parlatore ; ex- 
cursions to the neighbouihood of Florence and the principal 
gardens will be inaugurated, <i.c , and among the subjects pro- 
pose! for discussion, itUit aiia, are the folio ving — On the 
durition of dormant vitality in plants, ami on the means of re- 
storing it ; on the causes of the movements m leaves , on the 
acclimatisation of perennial plants , on the analogy between the 
icjiroductive organs of flowering and (so-called) flowetless plants j 
on the geneial occurrence, or otherwise, of crois-fertihsation, 
and on the duiabihty of the vitality of jiollen , on the nature 
and functions of the gonidia of lichens on the nature and 
origin of Bacteria ; on the possibility of establishing rules for a 
ra’ional distinction between the groups called species, race, 
vanety, &c. j on the value to be set on the determination of 
fo-'sil plants, &c ; on the cbaiaclcr and origin of Alpine floras, 
and especially on the causes which have biniled their extension. 
The Horticultural Society of Tuscany seem determined to do 
everything Acy can to attract visitors, who must send their 
II lilies to the president or secretary at the Mus<!e Royale dc 
Physique et d’Histoire Naturelle at Florence , and altogether 
I'oi.mists and horticulturists seem likely to ba\e a good time 

An effectual remedy for the devastations committed on (he 
lines by the Pliy!h\aa vaslatn^ is said to have been discovered 
liyM.\I Monesticr, Lautaiid, an I D’Ortoman, of Montpellier. 
It consists in placing m the ground, close to the root of the in- 
fected plant, nn uncorked tube containing about 2 oa of bisul- 
phide of carbon 1 he vapour from the bisulphide m a short 
tune permeates the whole of the ground about the root ; the 
vapour is not, like the liquid iwelf, injurious to the plant, hut is 
immediately fatal to the insect Care must be taken not to spill 
any of the liquid on the roots of the vine 


In connection with St. John’s College, Cambridge, there will 
be offered for competition an Exhibition of 50/ per annum for 
proficiency in Natural Science, the Exhibition to be tenable for 
three years in case the exhibitioner have passed within two yeais 
the previous examination as required for candidates for honours 
otherwise the exhibition to cease at the end of two years The 
candidates for the Natural Science Exhibition will have a spec al 
examination (commencing on Friday, December 12, at 9 a m ) 
in (i) Chemistry, including practical work in the Laboratory 
W Physics, viz.. Electricity, Heat, Light (3) Physiology 
They will also have the opportunity of being examined m one 
or more of the following subjects, (4) Geology, (5) Anatomy. 
(6) Botany, provided they give notice of the subjects in which 
Aey wish to be examined four weeks prior to the examination 
No candidate will be examined in more than three of Acse six 
subjects, whereof one at least must be chosdt from the former 
group. It IS the wish of the Master and Seniors that excellence 
in Mme single department iliould be specially regarded by the ' 
candidatea They may abo, if they think fit, offer themselves 
to Matmaaaon In any of Ae Clamical or Mathematical subjects. 
.«« . names to'ohe of Ae tutors fourteen ) 


The following subjects for prizes to be awarded m 1874 hav 
been proposed by the Batavian Society of Experimental Philo- 
Sophy — I. To discover if theie exists in Ac molecular state of 
bodies, modifications other than thos: caused by temperature, 
which are such as to give for Ae same body, different specti i 
The Society wishes that this inquiry should bear chiefly on the 
magnetic condition of bodies 2 To find out by new exocn- 
nients if Ae vapour of water exercises on radiant heat an shsar- 
bant effect much more powerful than drv atmosphenc an as 
Mr Tyndall maintains , or if there exuts no difference m this 
respect between dry and moist air, as M. Magnus mamtams. 
1 he Socie^ desires that the new experiments which it asks for 
be conclusive and enable it to decide between tlie two opinions. 
3 To determine what influence the pressure which is put upon 
an electrolyte has on electrolysis, and how far in this case is the 
prindpte of conservation of energy confirmed It is wished that 
this Inquiry bear on three liquids at least, to be chosen by the 
competitor 4. To detei mine the resistanci of the liquid amalgams 
of zinc and gold to the galvanic current. Six at least of each of 
Aen amalgams, m various proportions, ought to be examined. 
5. A prize It pro posed for new expenments which will enable a 
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certain det^lon to be come to on the opinion advanced by M, 
Gongain as probable, viz. that' voltaic electricity is propagated 
by matter, vrtwle induced electricity is propagated by ether. 

Thk German expedition for the exploration of the Libyan 
desert is expected to start from Europe about the end of Novem- 
ber, and from Egypt early in December, and it is thought that 
the first reports may accordingly be looked forward to about 
Christmas. The leader of the expedition is Dr. Gerhard Rohlfs. 

Father Secchi, we are glad to see, has receiveil permission 
from the Italian Government and Cardinal Autonelli to remain 
at the Koyal College of Astronomy. 

AMONG the societies concerning which we have received in- 
formation since the publication of our list last week, is the 
Working Men’s College Field Club, of which Prof, blower is 
president. It meets in the Museum of the College in Great 
Ormond Street, has been in existence only five months, but ap- 
pears from a reports before us to be in good working tnm. It 
has meetings at which papers are read, courses of lectures by 
well-known scientific men, and several field-days each month. 
These field days seem generally to be Saturday and Sunday, 
and we only wish that workmg-men generally put them Satur- 
days and Sundays to such an excellent recreauve use 

We congratulate the Sunday Lecture Society on the excellent 
begmnmg, to be made next Sunday, of their winter course of lec- 
tures. Dr. Carpenter, we see, ts to give a senes of two lectures 
on the bram , and we, think the society ought to consider 
whether it would not be advisable to have more connected senes 
of lectures than they have hitherto had. 

In a final letter to yesterday’s Datly Telegraph, Mr George 
Smith concludes the account of his Assyrian Expedition. Alto- 
gether both Mr. Smith and the Tekgiaph are to be congratiiUited 
on the results of the enterprise. 

The following “ Science Lectures for the People,” are an- 
nounced to be delivered at the Memorial Hall, Manchester , the 
Hulme Town Hall being now required for other purposes — 
Wednesday, Oc> ap, “ Polarised Light,” illustrated by experi- 
ments m the electnc light, by Wm. SpotUswoode, F R.S , 
Treasurer of the Royal Society. Nov 5, “How blowers are 
Fertilised,” by A. W Bennett, M A , Lecturer on Botany, St. 
Thomas’s blospital, London Nov 12, “On Parasites and their 
Strange Uses,” profusely illustrated, by T. Spencer Cobbold, 
M.D , F R S Nov 26, “Animal Mechanics," illustrate! by 
cxpeiiments with the e'eclric light and the oxy-hydrogen lantern, 
by S M Br.idley, F R C .S Dec 3 “The Senses,” by Prof. 
Croom Robertson Dec 10, “ On Muscle ana Netvc,” illustrated 
by experiments with the electiic light and the oxy hydrogen lan- 
tern, by Prof Gamgee, F RS Dec, 17, "The 'lime that has 
e’apsed since the Eia of the Cave Men of Devonshire,” by Wm. 
PengcUy, b'.R S 

The French Association, as is known, h to meet at Lille m 
1874. Among the many towns which desire to be favoured with 
its presence m 1875 is Nantes, the Municipal Council of which 
has alieady devo ed 1C\CXXJ francs to defray the preliminary ex- 
femes of the session, should it take place there 

Accorhing to La Nature the volcano of Mauna Loo, in 
Hawaii, is at present in full ctuption. 

A Microscopic Society has recently been founded at Mel- 
bourne. 

Last Thursday the whaler Erik arrived in Dundee, having on 
board R W. D. Bryan, who was astronomer to the Polarts Ex- 
pedition ; B. Manch, seaman , and J, W. Booth, fireman, AU 


the men were in excellent health. On Friday the Rmemcraig 
arrived at Dundee, having on board one of the boats ingenious^ 
constructed by Mr. Chester, in which the castaways e&cted their 
escape from their winter quarters. It is about the size of a 
whaling-boat, and somewhat similarly shaped. 

The Journal of the Society 0/ Arts gives, from the annual 
report published by the Minister of Fubhc Education, the fol- 
lowing particulars respecting education in Italy during the 
scholastic year 1872-73 ; — The number of students registered at 
the Royal Universities was 3,614, and m addition to this number 
*i333 persons were allowed to attend the course of lectures, 
making in all 6,497. At the Universities of Camermo, Ferrara, 
Perrugia, Urbmo, 284 students and 22 non-students, m all 806, 
attended the coarse of lectures. At the Royal Institute of high 
studies at Florence the number of students was 214. The Lite- 
rary and Scientific Academy of Milan numbered 26. At the 
Royal School of Application for Engineers the number of 
students was 173, and at that at Naples 185. The Technical 
Institute of Milan was attended by 209 students, and the Normal 
School of Pisa by 41 295 students were rostered at the 

schools of Veterinary Science of Milan, Turin, and Naples. 
The royal lyceums are 79 in number, with 4,228 pupils, the 
royal gymnasiums 104, with 8,462 pupils In the royal colleges, 
which are 26 in number, there were 2,208 pupils The following 
schools received subsidies from Government — 32 m Piedmont, 
67,290 francs, 19 m Lombardy, 49,8 10 fr , 10 m Venetian pro- 
vinces, 16,350 fr. ; 24 m Emilia, 52,800 fr. ; 14 m Tuscany, 

31.200 fr ; 17 m Marshes, Umbria, and Roman provinces, 
20,8oofr. , 34 m Neapolitan provinces, 90,350 fr ; 3 in Sicily, 

6.200 fr The number of elementary schools throughout the 
kingdom was 41,713 (being 3,413 more than were opened 
dunng the previous year). Of this number 21,353 

boys, and 16,280 for girls 33.336 were public and 8,137 pri- 
vate schools. Tile number of pupils attending those schools 
during the scholastic year 1872-73 was 1,723,007, showing an 
increase of 145,853 on the number of the previous year j of this 
960,517 were boys, and 762,490 girls. The total number of 
pupils attending the} public schools was 1,543,820, and those 
of the private schools 177,187. The total number of teachers 
in these schools was 43,420, being an increase of 3,102 on the 
number of the previous year Of these 23,212 were teachers 
m the hoys’ schools, and 20,211 in the girls’ schools; the 
public schools being conducted by 34,309 teachers, and the pri- 
vate by 9,114. 

We have received the Catalogue of the publications of Gau- 
thier-Villars, of Pans, for April, May, and June of this year 
It contains the publications of most of the scientific societies of 
France, beside a number of original works in mathematics, 
physics, engineering, &c , which recommend it to the attention 
of scientific men A few more foreign catalogues have also come 
to hand, which we would recommend to those who wish to 
know what is being published on the Continent ; no doubt the 
publishers would be glad to send these catalogues to any oae 
asking for them ’—Catalog dei Antiqiiar. Bucherlagers von 
FidelisButsch Sohn (Augsburg, 1874, w), A catalogue of 
works in Anatomy and Physiology, and Medicine generally, 
which belonged to the late Dr. Pahle, of Altona (T. O Weigel, 
Leipzig) , the same bookseller has sent a Catalogue of standard 
works m all departments of Science. 

We are glad to see that the Quarterly Journal of Educatton, 
which IS shortly to become a monthly, has opened its columns to 
a correspondence upon questions relating to science-teaching 

We have received a separate reprint from the “ Proceeding* 
of the Geologists’ Association” of Mr. D. C. Davies’ valuable 
paper on “ The Overlapping of the Several Geological Forma- 
tions of the North Wales Border.” 
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The United State* Signal Service has recently constructed a 
td^mph line to the summit of Pike’s Peak, in Colorado, 'which 
is said to be the highest point reached by any line in the United 
States, or perhaps m the world. The height is said to exceed 
11,000 ft. Regular reports as to the weather are to be sent to 
Washington three times daily. 

The additions to the Zoological Society’s Gardens during the 
past week include an American Gross Fox (Camt /uhus), a, 
Golden Eagle {/l</uila Cy/i^/j-ae/Kr), and a Virginian Eagle Owl 
[Bubo vtrgtmanus), from North Ameries, presented by Capt. 
D. Herd ; a Mexican Deer (6>r?'i« mexteanus), from Porto Rico, 
presented by Mr W Isaacson , two Sand Badgers (Sfeles an- 
kuma), from Japan, presented by I.ieut Hon A C I.ittleton , 
a Black-eared Marmoset, (Ilepale Jiemcillata), from Braril, pre- 
sented by Mr. C.llawkshaw ; aSpotted Hyaena {//>«■«'» «<«'»*r), 
and two Bronze-winged Pigeons {Phaps ihalcoplerd), born m the 
Gardens, two Rheas {K/iea ameruana), from S America, depo- 
sited ; two Chilian Tmamous (X/iymkotus pfrJtraniis), three 
Banded Tmamous {Crypturns noctwa^its), and two Obsolete 
Tmamous (C olsoletus), from S. America, reieived m exchange 


n. 

T T IS the greatest possible mist ake to suppose— as, unfortunately, 
many yet do— that a scientific education unfits a man for 
the pursuits of ordinary professional or commeicial life I be- 
lieve that no one can be unfitted for business life or occupations 
by the study of jihenomena, all of which are based upon law, 
the knowledge of which can only be obtained by the exercise of 
exact habits of thought, and patient and laborious cflbrt I 
dare say many who have had a scientific education make bad 
men of business, but so do many who have not had such an edu- 
cation j it is not the scientific education which has spoilt them. 
Even more directly does the value of scientific education bear 
upon professional and manufacturing life. The medical man’s 
success depends mainly upon the exercise of faculties which are 
pre-eminently called forth, and strengthened in original scientific 
investigations The manufacturer who aspires to something 
more than following the rule-of thumb work of his predecessors, 
requires exactly these habits of mmd which are aeveloped by 
original research If the brewer, the ealico-pnnter, the dyer, 
the alkali-maker, the metallurgist wish to make any advance of 
their own in their respective trades, they cannot do so without 
the exercise of powers which can only be gained by the prosecu- 
tion of orMnal inquiry Doubtless many — nay, even most— of 
the great discavenes and improvements in the arts and manufac- 
tures may have been made by men who have been self-taught 
But these men have acquired for themselves, by slow and diffi- 
cult steps the same habits of exact observation, patient and 
laborious devotion, and manipulative or constructive skill which 
the modem student of science may, at any rate to a very con- 
siderable extent, gam in his college course So valuable is this 
kind of education found to be, that in Germany, where it is most 
practised, the chemical manufacturers now refuse to take young 
men into their works unless they have not merely had a scientific 
education, but also have prosecuted original investigation. 

If, then, education in us widest sense has for its objects, as I 
presume will be generally allowed, the training of the mind and 
fifties in such a way as most fully to qualify the possessor to 
disclurge with benefit to mankind bis duties m after life, surely 
plans for the encouragement of original scientific research should 
ibnn no inconsiderable portion of the work of every institution 
professing to deal with the higher education of the country. And 
yet when we come to look at the provision made for encobragtng 
original research, either at our older or at most of the more 
modem seats of learning, we are astonished to find that this 
essentisd provision is almost altogether ignored. At Oxford and 
Cambridge thousands of pounds are each year lavished upon the 
racouragement of classical and mathematical attainments, whilst 
the chums of original research can scarcely be said to be ] 
KeCigai*^. Hence these highly endowed universities, whilst 
they are justly celebrated fpr their critical faculties, have ceased 
Coacludad from p. 539. 


to represtsat, in any one direction, the productive power of the 
country. 

Original research, the tnw life-breath of civilisation, does not 
m England, as is the case in Germany, look to the universmes 
as the nurseries where its young shoots shall be tended and che. 
rushed, for there, at present, its value is scarcely recognised. 
Indeed, Sir William Thompson has expressed his opiu'on 
that the system of exammations at the universities has a 
tendency to repress original inquiry, and exerts a very in- 
jurious effect in obstructing the progress of science. The 
time IS, however, not far distant when this want of appre- 
ciation of the value of original research will be a thing of the 
past, and when the universities 11111 vie with each other in en- 
couraging this mainspring of progress, and in honouring more 
those whose lives are devoted to this high calling Owing to 


found vent through other channels No want of encouragement 
can repress really great minds or powerful wills. Manchestdr 
can boast the names of many men who, in spite of want of um- 
veralty aid, have done much for science Who, for instance, m 
the whole scientific annals of Oxford, can be placed on a footing 
of equality with Dalton or Joule? These men are, however, great 
m spite of our systematic negligence of the subjects, the masteiy 
over which has made their names immortal 

If, mthe face of so much that is discouraging m this want of 
recognition of science, England has still no reason to fear the 
comparison of her great men of science with those of other 
countries, ■we may feel sure that our position among t'ne nations 
will be raised when the Government, our universities, and the 
country at large become alive to their duties as regards the encou- 
ragement of original scientific research, and when the number of 
able men who devote themselves to this pursuit shall thereby be 
largely increased Much assistance m this direction may con- 
fidently be expected from the Royal G'ommissmn on Scientific 
Instruction and the Advancement of Science, of which his Grace 
oitr President is chairman, and which has l.itcly published its 
third report on the progress of scientific education and research 
in the two old umversuits In this report, the importance, from 
a national point of view, as well as an educational inrtrument of 
original research is fully recognised, whilst the means of enabling 
the universities to take iheir due share m the management of this 
branch of human activity is suggested The evidence given 
before this Commission by bir Benjamin Brodie, Prof Frank- 
land, Dr Carpenter, and other competent iiuthonties, is of the 
most decided and unanimous character, and the opinion thu* 
strongly expressed must ere long produce its effect 

1 he importance of fostering scientific research in connection 
with higher education is, however, now well understood to the 
authorities of this college Very cousiderable facilities for carrying 
out original work are given both to the teachers and to the pupils, 
whilst in the appoiniment of the professors special weight is 
always laid on their power of conducting scientific research. In 
my department, which has now been organised for many yean, 
I make bold to say that we have not been behind any chemical 
laboratory in this kingdom in the original work we have pro- 
duced The physical laboratory, which has only recently been 
inaugurated, has already, under the care of its talented Direc- 
tor, whose original researches are valued wherevei Science 
IS appreciated, done valuable work, and the new depart- 
ment of practical physiology which has just been established 
wili doubtless soon bear fruit of a similar character In the 
biological sciences our teaching resources have hitherto been 
limitcil , but although this has necessarily prevented the prose- 
cution of research by the students, the professors of this depart- 
ment have long been distinguished for original investigation in 
their special branches. 

To assist in developing in the practical commumty the appre- 
ciation of scientific research, and owing to the liberality of Man- 
chester wen and to the wise advice of Prof Frankland, who then 
occupied the chair which 1 have now the honour to hold, a scho- 
larship for origwal chemical research— our Dalton Chemical 
Scholarship — was founded m 1853 as a testimonial, and a fitter 
one could not have been proposed, to our great townsman The 
establishment m England of a scholarship for excellence m ori- 
ginal research was, twenty years ago, a circumstance without a 
parallel, but in spite of the novelty of the experiment, time has 
fttUy prow^ the wisdom of the course which its originator* 
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retpouible pwtiom in w^cbtiAc, maauikctutiQg, mi4 officW life | 
end these men will *11 ecknowledge the beneht conferred itpoif 
them by tbe ttejning they receiTcd when competing for the 
]enhip> and nrbUst occupied for the first time in their lives iq 
cerrylng out en investigation on some original subject. 

Qn the model of our Dalton Chemical Scholarshtp, sq im> 
portent physiological scholarship baa lately been founded in this 
College V Mr. Robert Platt; the conditions of tenure involve 
the prosecution of an original invesligaUon m physiology ; and it 
is to be hojicd and expected that this scholarship will do as 
much to stimulate the study of physiology amon^t us as the 
Dalton has certainly done in the case of chetnistry. The estab- 
lishment of similar scholarships in the branches of physics and 
biology IS much to be desrred, and benefactions made for these 
special purposes will assuiedly prove of the greatest value. 

It is unnecessary for me to point out the direct applications 
which the knowledge and experience gamed m the labora- 
tory receive m the arts and manufactures dependent u^n 
Chemical science. These everyone can see for himself. The 
ordinary routine work of the alkali maker, the dyer, the brewer, 
the calico printer, calls immediately for chemical knowledge, and 
manufacturers who do not yet see the value of the training 
afforded by original experimental investigation, are ready enough 
to appreciate chemical knowledge if it can show them that their 
drags are adulterated or their water impure. 

Concerning the exact mode by which encouragement should 
be givpn 111 this country to original research, opinions may differ 
One proposal has lately been made by the distinguished presi- 
dent of the British Association (Prof. A. W Williamson), in his 
able address at Bradford, which it behoves all interested In the 
progress of tbe country carefully to consider. Without attempt- 
ing to discuss tbe details of this or other schemes, it may be well 
to point out those general features of the subject upon which 
these proposals are based 

In the first place, then, we shall agree that the measures which 
have to be taeen must be systematic, must apply to the country 
at large, and must include all classes. Wliat we need is the 
dmlopmeot of the latent intellectual resources of tbe country os 
regards science, the means of sifting out Irom the great naass of 
tbe people those golden grams of genius which now too often are 
lost amongst the sands of mediocrity. This can only be fully 
accomplished by a system extending from the lowest primary 
schools up to the highest educational establishments m the land, 
and therefore almost necessitates the action of Government. 
But whilst believing 'hat a national system is needed in order 
that the potential scientific energy of the country shall become 
active, I for one should most strongly ohiect to the establish- 
ment of a complete system of State education. One of our 
greatest safeguards and souices of national strength has been and 
M the freedom troro Government control which our educational, 
municipal, and local mstitutlons have always enjoyed , and the 
evils of a uniform State system as existing m France (which u 
such that the Minister for Education remarked with pnde, that 
at a given moment the classes in all the Lycees in France were 
engaged in reading the same chapter in Catsar’a Commentaries) 
need only be felt to be deplored. 

Secondly, it is clear that in order to be able to select from 
amongst the people those whose mental and physical powers fit 
tbem for ultimately advancing science themselves, the rudiments 
of a scientific training must be much more widely diffused than 
is at present the case This can only be slowly accomplished ; 
the tnethods of teaching science are only beginning to he under- 
stood, and, unfortunately, in school teaching the introduction of 
a scientific subject has too often been looked upon more as an 
amusement than as a study reqninng as much or more attention 
and exactitude than tbe older subjects, one which when properly 
taught acts to quite as great an extent as a mental discipline. 
Science teachers have yet to be trained, and a system of intro- 
ducing elementary science as disciplinary teaching into primary 
andsecoadaryachoolshasyettobemadegeneral. Atthe sametime 
new institutions have to be founded in which the higher branches 
of the vanotts scienoes are taught and original research en- 
couraged, and into which youths of conspicuous merit mutt be 
draft^, whilst existing colleges and umversittes have to be 
modified to suit the reqalremenU of the time These institntloDs 
must coutam laboratories, not only for teaching purposes, but 
suited for scientific research, and the professors must take in a 
certain number of advanced students to work on original m- 
vcstigatioo. Thu is indeed, a* Bir Benjamin Btodie pouts j 
out* u his evidence before the commission, an cduostietial { 


function of the most important ebrnmeter ; becausn hen «ctea« 
tific education is pattico oqt to its end, and if this is hot 
done, you stop short of the most Important part of Ml in 
scientinc education, for the perfection of science as a means of 
education is seen only in scientific in<|uiry. The pupils thus 
trained eventually pursue science as their main basinets in lifc^ 
and become in their time teachers and professors of tluir subject. 
Thus by degrees the profession of the investigating teacher will 
become recognise<l os one in which the ablest of our youths may 
obtain reward and recognition, ss well as ntisfaction and delight, 
and thus the scientific power of the country will be vastly in. 

Concerning the ennohimg nature of original scientific Inquiry 
it is needless for me to say much, for although I should be the 
last to contend that men of science are free from the foibles and 
weakness common to ail mankind, I think it stands to reason 
that the habits of mind which an investigator must cherish are 
such as mast raise him above the petty struggles of ordinary ex* 
istence, and must, for a time at least, lift him into an atmosphere 
free from the cloud and smoke which too often darken the usual 
current of men’s lives In order to give you an idea in what 
original research consists, ami to point out to you the interest* 
attaching to an inquiry, the practical applications of which seem 
as far distant as those of a newly-discovered planetoid, I will 
for a few moments draw your attention to a case of the kmd 
with which I happen to be familiar. Amongst the sixty-three 
different elements of which the earth, so far as we know, is 
made up, there are many which have been found only in the 
most minute quantity. Indeed, in the hat of elements sus* 
pended on the wall, you will notice that a large number out 
of the sixty-three are marked as rare. A few only of these sub- 
stances are employed in the arts and manufactures, or are known 
to play any part m the economy of nature j the rest are rariiici 
of interest at present only to the scientific chemist It would, 
however, be presumptuous on our part were we to assume that 
the existence of these bodies is a matter o( no moment, for we 
are constantly learning that substances hitherto supposed to be 
useless ate of the most vital importance. Hence it is obviously 
our duty to get to know all we can about the properties of each, 
even the rarest, of these elementary bodies, and especially about 
their relation to, and mode of action on, the other elements. 
It is clear, too, that as long as our knowledge of the properties 
of any one of thc-e elementary bodies is inaccurate, or if mis- 
taken views regarding any one have arisen, our science must 
suffer in completeness For just as an erroi made in the base- 
ment of a house throws the upper storeys wrong, so a mistake 
concerning tbe size and shape of the foundation blocks of our 
science may rendei the whole chemical superstructure faulty. 

In 1830 the great Berzelius fully examined a new elementary 
body termed vanadium, the existence of which had been pre- 
viously discovered by his countryman Sefslrom Having most 
carefully ascertained the remarkable properties of this new sub- 
stance and Its compounds with the other elements, Berzelius gave 
to vanadium and its compounds a certain chemical position and 
place amongst the other elements Thus to the compound of 
vanadium and oxygen containing the largest proportion of the 
latter element, and called vanadic acid, he assigned the formula 
V, 0 ,, meaning thereby, in the atomic language of our great 
townsman Dalton, that two indivisible particles or atoms of the 
metal are combined with three indivisible particles or atoms of 
oxygen , and these views, enforced by expenments of the most 
unimpeachable character, were for years universally adopted by 
chemists. 

In 1858 a fact was observed by the German chemist, Ram- 
melsberg, with regard to the crystalline form of the best known 
inmeral containing vanadium which exhibited Berzelius’s concla- 
•ions m a new light. It had long been known that substances 
which have an analogous chemical composition are found to cry- 
stallise in an idenlical form. Thus the qifferent alums cootaimeg 
alumina, oxide of iron, oxide of chromium, oxide of manganese, 
all crystallise in octahedra , and the oxides contained ih these 
alums have all an analogous composition , that is, the relaffons 
between the number of atoms of metal and of oxygen in each 
case is identical Now, RammeUberg found that nie crystallme 
form of a mineral contained vanadic acid, and lead was identical 
with another mineral containing phosphoric acid and lod. 
Hence we should expect to find that the oxide of vanadium, 
termed vanadic qcid, iind the oxide of phosphonss, called 
phoric acid, possets an analogous chemical consttotion. autih, 
however, w*s found nq{ fo Ize (he ewe. Phosphoric aetd is wett 
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leilown, and, without doubt, contiati nf two atowi of pho^phonii, 
wltcd with five atoms of oK^gsn, whereas Betselius only found 
three atoms of oxygen to two of the rare metal in vanadic acid. 
How is this discrepant^ to he explained? We have here to do 
hither with an exception to the otherwise general law of iso* 
morphisin, so that we may have identity of crystalline form, 
irithottt any analogy in chemical composition, or Berzelius’s experi- 
ments and conclusions respeeting the constitution of this vanadic 
acid ate incorrect By experiments on the properties of vanadium 
and its compounds, made with much larger (quantities than it fell to 
the lot of the Swedish chemist to work with, it was shown that 
something had been overlooked by him It was proved that the 
substance which he supposed to be a metal was not a metal at all, 
but an oxide, and that vanadic acid really contains more oxygen 
Aan to believed it to contain. And what is remarkable is that 
this cpW’ity of oxygen, which had been overlooked, is exactly 
the quantity which is needed in order to make the constitution of 
vanadic acid identical with that of phosphoric acid We have to 
take out of each atom of Berrelms’s metal one atom of oxygen in 
order to get the true vanadium, so that the real atomic weight of 
this element is less than that given to it by Berielms by the 
atomic weight of oxygen, i6 = 51 3. Thus the chemical 

constitutions of phosphoric and of vanadic acids are represented 
by the formulre P, O, V, O, The law of isomorphism re- 
mains unassailed, and the goddess (Vanadis is a cognomen of 
the Scandinavian goddess Frcia) who was found wandering as a 
waif and a stray amongst her companion elements, has been re- 
stored to her natural friends, and now forms a recognised 
member of a family group 

To sum up, my aim in the foregoing remarks has been to 
stiow that if freedom of inquiry, independence of thought, disin- 
terested and steadfast labour, habits of exact and 'ruihful ob- 
servation, and of clear perception, are things to be desired as 
tending to the higher intellectual development of mankind, then 
onginu research ought to be encouraged as one of the most 
valuable means of education And that on this ground alone, 
and independent of the enormous material benefits which sudi 
studies confer on the nation, it is the bounden duty not only of 
the Government, but of every educational establishment, and of 
every citizen ot this country who has the progress of humanity 
at heart, to promote and sUinulate the growth of original research 
amongst ua 


HELVETIC SOCIETY OF NATURAL SCIENCES ] 
'T'HE fifty-sixth annual meeting of thia society was held on the 
l 8 tb, iqtli, and 30th of August last, at Schaffhouse, under 
the presidency of Dr Stierlin, and is described as having been 
a highly animated one We shall note a few of the more im- 
portant papers presented; for particulars of which we arc 
indebted to the Archives des Scieiues, 

In the section of Physics and Chemistry, M Soret described a 
method for studying ultra-violet spectra. It consists m placmg 
a thin fluorescent lamina (sulphate of quinine, f g between two 
glass plates) before the eyepiece of a spectroscope, where the image 
IS formed, and observing, with sufficient inclination of the eyepiece 
the image of the ultra-violet spectrum then developed on the 
lamina. Prof Kopp read a paper on bresillne and its denva- 
tives. The Deacon process of manufacturing chlorine was the 
subject of a paper by M, Hurter, which gave rise to lively dis- 
cussion. Dr lleiio, who has been observing the ttmiida of cas- 
cades, find they all give the note C sharp, or F 
In Geology, Dr. Schalch had a papilr on the volcanic rocks of 

S Hohgau. Ttose are in two groups, that of basalts, and that of 
es. They form isolated cones Mrrounded with thick 
of volcanic tufa, the nature and arrangement of which 
that the eruptions happened at successive intervals about 
the end of the tertiary epoch, M, Favre showed a section of the 
Vaudois Alps made at Pleiades, near Vevey aux Ormonts ; in 
which he dmtngulshes three zones, consisting of superior Jurassic 
and Kecomian, and different portions of Eocene, strata. Dr. Heim 
exldbited a new method of geological representation of a country , 
a consists in a senes of sections, on the same wale, coloured and 
fixed tertically at equal distances on a geological map, He also 
made some observations on the zone of contact of crystalhne 
wfcs and sedunentary strata in Eastern Switzerland and the 
l^»g announced the early publication, by 
tto Alpine Club of a glacier-register, in which infomiatiOT wUI 
DCgiven as to dimensions, form progress, fire., of glaciers. At the 


first genefat s/anee Prof. Heim gave a valuable resumiof the various 
thcoriea Of glacial motion. At the second. Prof Dcsor presented 
a memoir on mpratttw landscapes, by which he denotes those 
Indicating a former extension of glaciers. The most striking 
types are at the southern base of the Alps There is discernible 
a zone con*lsting of a succession of verdant hillocks, sometimes 
aligned, sometimes separate , these are found to be composed of 
the dibru of old formations bruised and triturated, and clearly 
indicating glacial action. A good example occurs at the base of 
Monte Campo di Fioh. 

At the general opening s^nncc Prof Forel gave an account of 
his resear^es on the deep-water fauna in Lake 1 eman, of ohich 
he enumerates some thirty specie* He had also stmiled the 
fauna of the lakes of Neuchatel, Zurich, and Constance Ills 
conclusions are bri( fly these •- There nre in the lal es three dis- 
tinct fauna {a) a littoral, extending to 15 or 20 metres depth , 
(h) a deep fauna, nom 20 to 300 metres , and (c) a pelagic 
fauna All the forms of the deep fauna have analogous or simi- 
lar forms in the littoral fauna , but the converse docs not hold. 
At the same level the deep fauna are the same A few species 
found between 30 aiui 100 mclres aic not found at 300 metres, 
but all the types at 300 metres are found between 30 and lOO 
metres There are local and seasonal differences The deep 
fauna are best studied between 30 an i txj metres In comparing 
difleicnt lakes the general characters of deep fauna are the same, 
but special characters vary 

In the section of zoology and botany. M Hugnion described 
some sensitive organs found in tlie epidermis of Proteus and 
Aviloil They are considerably developed in the former (1460 
were counted in one specimen), and aie disposed in linear groups 
of tliret or four along certain nerves of the head, and the lateral 
nerie to the end of the tail They resemble the cyathiform 
organs discovered by M I-eyciig in 1850, m the epidermis of fishes. 
Dr Cartier gave a paper on the sensiiive hairs of crocodiles 

In the m^ical department Prof Karsten, of Vienna, made a 
communication on tuctobtosis in which he pointed out that Bac- 
teria, Vibnones, and micro-coceus, &c, are not to be regarded as 
organic species, properly so called , the phenomena of animal re- 
production have never been observed in them. Ihey are pathor 
i(>gic.al products, which grow in the interior ot vegetable or ani- 
mal cells, but which do not penetrate these when once developed, 

In the dejiartmcnt of Pure Mathematics the principal 
paper wss by Prof. Schwarz on a new example of a con- 
tinual function which does not admit of derivatives This 
paper will tie found m < i/oizyln the Atthives. 

This u the third time m its history that the Helvetic Society 
has met at Schaffhouse, the former occasions having been in 
1825 and 1847. The next annual session is to be held at Coire 


SCIENTIFIC SERIALS 

SdzungsiertehU da Kvmgl Ihkmmhin Geselhchaft dtr 
Wtsstmchoflm m Prag Jan 1871 to June 1872. {3 numbers) 
— Among the more valuable matter in these numbers may be 
noted some contributions to paleontological botany , more 
especially a paper by M. Feistmantel describing the various 
fruit forms met with in Bohemian coal formations. (As pub- 
lished separately, the paper contains several excellent plates). 
The same author communicates also full accounts of the flora in 
coal-measvres at the foot of the Rlesengebirge, and at Merklm. 
— M Dvorak dcscrihes some curious expcrinvents on mdiv idual 
difference* between the two wes, and between different parts of 
the renna of the same eye He shows that two non-simuUaneous 
impressions, each affecting one eye, appear simultaneous, when 
the tune-interval is of a certain length , this interv.il he measures 
with suitable apparatus. — In chemistry we have a note by 
Prof Stolbo, giving a new method of preparing borofluonde of 
ptassmin, ^ an accoam of the properties of this subsUnee.— 
Dr. Weyr investigates mathematically ihe distance-acfoit of 
electnciu solenoids on material plane surfaces , and a note by 
M, DomaUpfnniishes expnmental proof of certain laws deduced 
by M. Dub as to the dependence of magnetic moment on the 
dimcBsions of a magnetic bar— There are also papers on the 
faiHia of Itks* in the BohmerwakI, on basaltic formaticns, and 
on severid pint* in miner«)ogy and pure mathematics 

Bitllthnde I'AtaiU’mK Koyah Ji No 8, 1S73 — In 

this number 1* described a icoordmg !iutcoioi;iaph, devised by 
M Van Kymelberglie, and winch seems to have some merit ; 



NATURE 


\ pct . 30, 1873 


562 


the advantage being that the readings of several different instni- 
ments can be recorded by means of a single steel graver, making 
traces on a varnished copper sheet. The sheet is fixed on a 
vertical cylinder, which rotates at equal intervals (t g every ten 
minutes) , an electric circuit, of which the instrument to be ob- 
served forms part, is closed by the movement of the cylinder , 
this liberates the graver, which then gives a tracing proporbotud, 
in length, to the indication of the instrument At each revolu- 
tion the graver descends a little , thus a senes of equidistant 
imes are obtained, the extremities of which form the curve of 
obsenatloiis The copper sheet is afterwards dipped in an acid 
and thus made ready for engraving -M Terby communicates 
some drawings made by M Schroetcr, in the end of last century, 
which show the configuration of the spots of Mars at that time 
He finds, in these, fresh proof of the permanence of the spots — 
A letter fiom Trof Cienocchi, of Turin, on several mathematical 
questions, calls forth a long report from M de Tilly with refer- 
ence to the alleged impossibility of demonstrating the postulates 
of Iiuclid by plane geometry, or by any gcomelrieal reasoning — 
Wc fuither find notes on the congelation of alcoholic liquids, 
(Mtlscns), on the motion of projectiles, on hypo-sulphurous acid, 
on some stoims at Aaitselaer in July, nnd other topics. 

lUilleltn dt 1(1 Sui/iW fm/thudt d<s A’aturahstes de Moscott, 
No I, 1873 - In this number there Is a valuable paper of 
spectroscopic sulai observations in 1872, by M Bredichm Four 
jiUles arc appended, showing the speelroscopic profile of the sun 
from July 22 to September lO The author’s results confirm, in 
the main, those of Scechi — M Berg gives some particulars as 
to ihe successful acclimatisation of a Japan silkworm, the An- 
Iheiea im/m Afnyu, in Ihe Baltic provinces Cultivators were 
looking in this direction partly because of the difficulty of accli- 
matising mulberry in the north , the new animal feeds on oak 
leasts One striking fact is, that some of the eggs were ex- 
posed, at tunes, for three days successively, to a temperature of 
12“ K , without apparent injury Iho temperature at which 
the worms weie kept after leaving Ihe egg till spinning time, 
varied between 12" and 16“’ R 1 he entiie extra-oval life of the 
Varna Nf,ivLi m Riga is about idj weeks , or 9 m the caterpillar, 

0 m the ehrysdis, and in the moth stages respeetively Ex- 
periments, extending over thiee jears, have Hilly shown that the 
he home in question is a jiraclicahle one We have further to 
notea long and inf eiC'ling account, bv M Wolkenstein, of cer- 
tain ancient c meteiies named “ Jalnikis,’’ found on many of the 
iiill-sieies m Novgored 1 lie tombs are made of unhesvn stones 
arranged iti form of a rectangular cysr, which contains the 
skeleton In liis study of the question whether these cemeteries 
belonged to ancient Novgorodians, or some other people, the 
author IS led to assign a Slavic origin — Among the remaining 
papers are a note by M btepanotf on the development of Calyp- 
trma, and a leply by M Lubimoff to M Brediehui 

MinJe IsSitulo Lambatdo di Sninii LttUu Kinduontt Fant 
(oh\ \V, 1873 —In addition to a large quantity of histoiital 
and philosophieal matter, which includes a fourth paper on Kant’s 
philosophy, by C Cantoni, this number contains observations of 
Comet II, 1873, by S Ttmjiel , a long paper on ilie polymoi- 
phism of rltctfoia lldbatum, by Drs Gibelhand Gnffim , and 
also some anatomical and medical notices 

The Annidi dt ( himua appluala alia maiatna for September 
coiitaina the usual number of notices on pharmaceutical prepara- 

Ai>ii)uan Journal of Sc/tnre and Arts, October — This 
number contains a description of some valualile improvements 
in the silt analysis of soils and clays, by Mr Hillgard From 
minute observations on the working of the elutriating appara- 
tuses of Nobel, Schul/e, Fresenius, and others, he concIucTes 
that all determinations hitherto made with conical vessels are 
vitiated by irregular currents, and a kind of miniature avalanche 
formed by the particles He employs a cyhndncal elutriating 
tube, having a rotary chum attached to its base, but screened by 
wire from the liquid column This h.is given good results — , 
I’rof. Dana has a (continued) paper on the quartaite, limestone, | 
and associated rock of the vicinity of Great Barrington, Berk- 
shire t,o , Mass. — Mr May describes some experiments on the 
iletermination of lead as peroxide, and Mr Kemsen communi- 
cates a note on isomenc sulpho-salicylic acids — Mr Bentham's 
anniversary address to the Lmnean Society is given , also a 
hrench Academy notice of Dr. Vemeuil, who did valuable 
seivice to North American geology — We fuither note accounts of 
/arious survey operations m Colorado, Sierra Nevada, Utah, &c 


AUt dAIa Xtale Academia det Lmeei{ Roma, Dec. 187J, 
This publication contains, among other papers, an interesting 
description, accompanied with plates, of certain human bodies 
found m a remarkable state of preservation in a cemetery at Fe- 
rentillo The authors, MM Maggioram and Moriggia, made 
analyses of the soil, which abound^ in salts of lime havuig, of 
course, avidity for water The ground was porous, and readily 
permitted passage of vapour from one stratum to another. 
.Scarcity of humus and good ventilation were other favouring 
causes There was a popular tradition that the soil was brought 
from Palestine, hut this is thought incorrect The mummies 
were throughout invaded with sporulse and various other para- 
sites, which doubtless contributed to the mummification —A long 
paper by M Volpicclli offers a complete and general solution, 
through the geometry of situation, of the problem relating to the 
course of a hoisc over a checkered surface — Prof. Cantoni has an 
article on the various modes of electneal testing (eiplotazwne) and 
on the influence of hypothesis m clectrosialics , in which he makes 
some strictures on certain passages m Tyndall’s little work on 
Electricity, referring to the existence of two fluids —We further 
notice a paper fay Prof Cadet on the lunclions of the white 
neive substance, and one by Prof Respighi on the shower of 
falling stars observed November 28, 1872 


AOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Oct 20 — M de Quatrefages, pre- 
sident, in the chair —Ihe following papers were read — Theory 
ol the movement of a |H)iiit attracleil towards a fixed centre, 
liy M J Bertimd -On Dr Reye’s explanation of the solar 
si'Ots, by M I'ayc Dr Reye considers that the heat of a 
faeuh causes an up-rusli and expansion of the siipcnncumbent 
atmospheie, causing a sou of vortex through which the materials 
of lower stiaia rise, expand, cool down, and condense M I' aye, 
alter explaining the theory in question, argued that a very simple 
fict overthrows it at once Dr Reye’s theory would make the 
voiicx or sjiot 0/1 the sun, while the measurements of Cairington 
have shown that it is really rn the sun — AnatomiL.al reseaiehes 
on the urdigiade ELntata, by M P Gervais — M Alph de 
Candolle presented the last volume of the “ Piodromus Syste- 
matih Naluialis Kcgm Vegol-abilis ”--llie secretary reported on 
a number of papers on the Phvlloxeia — Researches on an easy 
method of measuring the capacity of ships, by M d’Avout — 
Adililional note to the monograjih on the fish ol the family of the 
SymbiandiidiF, hy M C r),iresle — On the produelion of galls 
on vines attacked by the I'hylloxita, by M Max Cornu — On 
the rcproduetion of the oak Fh^lloxeta, by M Balbiani. — On 
the production of certain erystalhnc borates in the dry way, by 
M A Dille The paper in question described several borates of 
barium and magnesium, and also several double sails of the 
same class Note em the clilorovanadaies, hy M P Haute- 
fuiille — On the production ol mcthylaroines m the maiiufaeture 
of pyroligneous products 
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London, April, 1873 

The Publishers of The Pioctittotier haeve much pleasure in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men 

The numerous ivledical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most lecent and correct information 
respecting all matters which concern the important duties which they are called on to perform At present there is 
no such source of information , for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession in a compact and continuous manner. 

The Publisheis of The PraHittonerhwe the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation ot several of the most distinguished .authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be L.vth monthly instalment will consist of three sub-sections . 
the first, an original article on some hygienic question of general interest , the second, a summary account of what is 
being done in practical hygiene in this country and on the Comment , the third, a biicf mention of .all new inventions 
in the way of apparatus and piocesses for carrying out the dct.iils of sanitary work 

The first number of the enlarged PractUtoner will appear in May, or rather it will be published on the 26th of 
April , and arrangements have been made by which the Jouiiuil will in future always appear on the 26th of the month 
before its nominal dale. 

It has not been thought advisable to materially alter the name of the Jourmil, which the Publishers are happy to 
believe has become favourably known to a wide circle of leaders. In its new series, therefore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health ” .and under this denomination the 
Publishers confidently hope that it will attract a large incrc.ase of that suppoi t which the profession has already 
liberally given to it In this belief they have determined not lo increase the present price (lo (sd monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 
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The Editor. — Note on Dr. Dale’s Case. 

CLINIC OF THE MONTH. 

EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

NEW DEPARTMENT OF PUBLIC HEALTH. 

•containing articles on 
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UmYEBSITY OARS: 

BEING A CRITICAL INQUIRY INTO THE AtTER HEALTH OF THE MEN WHO ROWED IN THE 

OXFORD AND CAMBRIDGE BOAT-RACE, 

tKOM THE YEAR 18*9 TO 1869, 

BASED ON THE PERSONAL EXPERIENCE OF THE ROWERS THEMSELVES 

By JOHN ED. MORGAN, M.D., M.A. OXON., F.R.C.P., 

Late Captain of the John -f (Coll. Univ ), Physician to the Manchester Royal InErmary, Author of “ Deterioration of Race,” &c. 

“ Di Morgan’s hook presents, m a most aamirahle manner, full and accurate statistics of the duration of life, and of the causes 
of death, of all the men who have rowed m the Oxford and Cambridge boaU from 1829 to 1869, and also gives letters addressed to 
the author by nearly every individual of the number .” — Daily Navs 
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A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 

F.R S , Professor of Experimental Physic* m the University of Cambridge. 2 vols 8vo, 3IJ 6<f 

ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 

and Prof. P G TAIT. Part I 8vo Of. 

The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 

Professor of Geology in the University of Oxford With Coloured Map and Numerous illustrations. 8vo, air 
“ It docs not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.” — Alhtmcum. 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period.’’— /h// 
Afali Ganttle 

VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 

8 vo, lOf (xl. 

" Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end oi 1868, and to 
explain the phenomena of the burning mountain according to the laws ol a rigid induction. liis plan has been successfully carried 
out, and has resulted in a work of high value ” — /b// d/a// GatHte. 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 

S ractical Observatory work, With 224 lUostrattons and numerous Tables By G. F. CHAMBERS, F R A.S., Barriater-at* 
iw Demy 8vo, cloth, 856 pp , price 2Ir. 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 
Chemistry, University College, London New Edition, with Solutions. Extra fcap 8vo. Cloth, price is, 6J. 

'* A too rare example of what a good elementary text-book in any science ought to be the language brief, simple, exact ; the 
arrangement logical, developing tn lucid order principles from facts, and keeping theory always dependent upon observation ; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest."— 
£xamiuer, 

EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 

F R S , Sinior Student of Christ Church, and Lee’s Reader in Chenaislry, and H, G. MADAN, M.A , Fellow of Queen’s 
College, Oxford. Senes I , Qualitative Exercises Crown 8vo, price 7/. M Second Edition. 

‘‘The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are farther enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the prmcipal radicles and their salts , whilst the second treats of the systematic analysis of a 
single salt The Appendix contains a variety of use’ll! tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy m every respect of a place in the Clarendon Press Series ” — Attdual limes, 

AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 

Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, ^s, Gd. 
New Edition, revised and enlarged. 

‘‘ The publication of this manual is exceedingly well timed ; it includes within narrow limits the leading facts and principles ot 
this younger-t’orn of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” — Spectator. 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 

Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figurea By GEORGE ROLLESTON, 
M.O., F.R S , Linacre Professor of Physiology, Oxford. Demy 8vo, pnee i6r 

“Teacher and student alike will rejoice over this volume. It supplies us m a thorough, yet easily-mastered, manner, with « 
vast amount of precise and important information concerning the structure of all animals gave man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.” — Spectator. 

“A book of the highest character and value "—Athenaum. 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S.,] Savilian Professor of 

Astronomy m the University of Oxford, Crown 8vo, pnee 'js. Gd, 

A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 

Illustrations drawn by A. M^fdonild, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price 71. 

“ The work before ns is one which should he in the bands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly written that no one can mbtake its rules.”— Za«rrf. 

A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 

Professor of Natural Philosophy in the University of Glasgow, smd P. G. TAIT, M. A., Professor of Natural Philosophy in 
the University of Edmbuigh. Volume I. [A »ea/ EdUton tn the Press. 

Oxford : Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 
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CoVTEsrs — The ajvisableneis of improving Natural Knowledge -EmancJpition, Black and White — A Liberal Education, 
and whet* to find u— Sueniific Education— On thi Study of Zoology— On the Physical Uasi. of Life — The Scientific Aspecli 
of Posuivism— On a Piece of Chalk, the Origin of Specie!., &c. New and Cheaper Edition, Crown 8vo, yr, 6r/ 

Essavs selected from the above, Crown 8va, la 

FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By Josiah P. Cooke, jun., 

£ivme Professor of Chemistry and Mineralogy in Harvard College Crown 8vo, 12a 

HANDBOOK of BRITISH FUNGI; with full descriptions of all the Species and 

Illustratiom of the Oeoeri By .M C COOKE, .M A 2 Vols Crown 8vo, 24J 


The STUDENT’S FLORA of the BRITISH ISLANDS. By J. D. Hooker, C.B., 

F.R S , &c , Uiievtor of the Koyal Oardens, Kew. Globe 8vo, loir At/. 

FIRST BOOK of INDIAN BOTANY. By Daniel Oliver, F.R.S , Professor of Botany 

n Univeisity College, L in Ion, and keeper of the tlerbariuin and Library at the Koyal G.idens, Kew. With numerou. 
Illustrations, Globe 8vu, b' 

HOLIDAYS on HIGH LANDS: or RAMBLES and INCIDENTS in SEARCH ol 

ALPINE PLXNTb. By tne Rev HUGH M.VCMILLA:. Globe 8vo, 6r 

HEREDITARY GENIUS, an Inquiry «nto its Laws and Consequences. By Francis 
GALTON, hits. 8vo, I2r 
" A most able and interesting inok ” — Ttmts 

COMPARATIVE LONGEVITY m MAN and the LOWER ANIMALS. By E. Ray 

LANKEhlLR, B A. Crown 8vo, 42 t>d. 

TRAINING, in THEORY snd PRACTICE. By Archibald Maclaren, the Gymnasium. 

Oxford Willi Diagrams and Tables 8/0, 72 6</ 


A PHYSICIAN’S PROBLEMS. By Charles Elam, M.D., M.R.C.P. Crown 8vo, gs. 

CoNTlNTs — Natural Heritage— Oh Degeneration in Man— On Moral and Criminal hpidcmict— Body v Mind — lllusioiM 
and Hallucinations— On Somnambulism— Reverie and Abstraction. 


An INTRODUCTION to the OSTEOLOGY of the MAMMALIA. By W. H. Flower, 

F.R.S,, Huiiteiian Professor of Co uparative Anatomy and Physiology Wi h numerous dllustratioos. Globe 8vo, yr. 0./ 

A DIGEST of FACTS RELATING to the TREATMENT and UTILIZATION of 

SEWAGE By W. Id COREIELD, M A , Professor of Hygiene and Public Health at University College, London Second 
Edition, corrected and enlarged. 8vo lor. W. 

The COAL QUESTION. By W. Stanley Jevons, M.A. Professor of I-ogic in Owens 
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A HISTORY of CHEMICAL THEORY, from the Age of Lavoisier down to the present 

Time. By AD. WUltlZ, Tianslatedby Henry Watts, F.R S. Crown 8vo, 62. 

A TREATISE on the ORIGIN, NATURE, and VARIETIES of WINE. Being a 

Complete Manual of Viticulture and Mtiology. ByJ. L TIIUDICHUM, M.D, and A UGUSPh UUPKh, Ph D , Lecturer 
on Chemistry at Westminster Hospital. With nhaierous Illustration*. Royal 8vo, 252 
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PROFESSOR HUXLEY’S CRITIQUES^ and ADDRESSES. 8vo, xos. 6d. [Thi, day. 

Contents Administrative Nihilism. The School BoiiMt • what they can do and what they may do. On Medical Educa. 
tioD. Yeast On the Formation of Coal. On Coral and Cq^ Reeb On the Methods and Resnlts of F.thnolo^. On some 
Fixed Points m British Ethnology PalceontolM^ and the Doctnne of Evolution. Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics. The Genealogy of Animals. Bishop Berkeley an^t^e Metaphysics of Sensation, 

(By the same Author— LAY SERMONS, ADDRESSES! AND REVIEWS. New Cheaper Edition. Crown 8vo. Jt. 6d) 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 

United College in the University of St Andrews. By J, C. SHAlRP, LL D,, Prmcipal of the United College in the 
University of St Andrews, P. G TAIT, M A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILI.Y, F R G.S. With Portrait, Map, and Illustrations, Svo, i6s. [TAu day. 

“Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist's library can be 
deemed complete.” — Standard. 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 

Crown Svo, loj 6d 

Contents-— The Mystery of Matter. The Philosophy of Ignorance. The Antithesis of Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism \_Thts day. 

CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 

and English Literature in University College, Toronta Svo, tor. 6</. [This day. 

A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 

late Fellow of Trinity College, Oxford. Svo, icw 6d. 

Contents • — Ancient Greece and Med'jcvnl Italy " Mr Gladstone’s Homer and the Homeric Ages “ The Historians 
of Athens “ The Athenian Democracy “ Alexander the Great “ Greece during the Macedoniin Period “ Mommsen’s 
History of Rome “ Lucius Cornelius Sulla,” “ The Flavian Cmsars ” (First Series, Second Edition, Svo, itw. 6rf.) 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 

their Appheationt. By W. T. THORNTON, Author of “A Ireatoe on Labour” Svo, loi 6rf. [7'iu day. 

Contents.— I Ante-Utilitananum II History’s Scientific Pretensions. HI David Hume as a Metaphysician. IV 
Huxleyisro. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism 

STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 

M.A , Fellow of Brasenose College, Oxford, Crown Svo, Js. 6d [TAu day, 

THE SCIENTIFIC BASES OF FAITH, By J. J. Murphy, Author of Habit and 

Intelligence.” Svo, 14J. [7)Sw day, 

THE INTELLECTUAL LIFE. By P. G, Hamerton. Crown Svo, los. 6d. 

[Thttday. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F K A S Crown Svo, y. [This day. 

THE ROMANCE OF ASTRONOMY, By. R. Kalley Miller, M.A., Fellow of St. Peter’s 

College, Cambridge Crown Svo, y (>d [ Thit day, 
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THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of thte 

HAMRAN ARABS. Fourth and cheaper Editton, with numerou* Illustrations and Maps. Crown Svo, fit. 

The Times lays : — “ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the difliyent races that spread over it It contains, moreover, some notable 
instances of English daring and enterpusing skill, it abounds in animated Ules of exploits dear to the heart of the British sports* 
man j and it will attract even the least studious reader, as the authvr tells a story well, and can describe nature with uncommon 
power.” 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES. Third and cheaper edition, with numerous Illustrstions and Maps. Crown Svo, fi,f. 

“ The author, while he equals other African explorers in judgment and daring, far exceeds them in literaiy capacity. He has 
produced two volumes which can be read straight through with ease and ple»sure.--Guardtan. 

“ Charmingly written, full— as might be expected-^ incident, and free from that wearisome reiteration of useless facts which 
isdiedntwback to almost all book* of African travel.”— 
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THE PRACTITIONER: 

A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 

EDirUU HV 

FRANCIS E. ANSriE, M.D., F R.C P. 

hetnor /tssistaul Phyncian to fl^a(Mtinsh> //nt/i/n/, anil J tdurer on Medicine m Il'tdiiiimter Ifosjntal School, 

“PR AC iniONtR” OFFICE, 29, lU/oni Stud, Coz'cnt Garden, W.C. 

I oNDON, April, 1873 

The Publishers of The Ptat-Mtonerhaxe much pleasure m announcing the immediate enlargemetn of the Journal 
by the addition of 16 pages in each number, which will be ilovoted exclusively to matters of Public Health 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men. 

The numerous Medical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most recent and correct information 
respecting all matters which concern the important duties which they are called on to pci form At present there is 
no such source of information ; for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession in a compact and continuous manner. 

The Publishers of The Practitioner have the pleasure of announcing that the Editor has succeeded in obtammg 
the promised co-operation of several of the most distinguished authorities in Sanitary Medicine, in making the Public 
Heiuth Department of the Journal all that it should be Each monthly instalment will consist of three sub-sections 
the first, an original article on some hygienic question of gcneial interest ; the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent , the third, a brief mention of all new inventions 
in the way of apparatus and processes for carrying out the dct.uls of sanitary work. 

The first number of the enlarged PracUttoner will appear in May, or rather it will be published on the 26th of 
April ; and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
before its nominal date. 

_ It has not been thought advisable to materially alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of re.-iders. In its new senes, therefore, The PracUttoner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health ” and under this denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has already 
liberally given to it. In this belief they have determined not to increase the present price (u. 6<f. monthly), although 
their subscribers will in future obtain 16 more pages of pnntcd matter. 


THE MAY NUMBER CONTAINS 
ORIGINAL COMMUNICATIONS : 

Jamss Ross, M.D. — The Geometrical Method in Medicine. Fart III. 

Dr. Anstie. — On the Use of Ergot of Rye in the Haemoptysis of Phthisis. Part III. 

Samuel Craddock. — Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm. 

The Editor. — Note on Dr. Dale’s Case. 

CLINIC OF THE MONTH. 

EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

NEW DEPARTMENT OF PUBLIC HEALTH. 

CONTAINING ARTICLES ON 

Sanitaty Organization in England, I Propstjgation of Enteric Fever by the Milkman. 

Health Aspects of Sewage Irrigation. 1 Thwtcction of Europe from Cholera and Plague. , 
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AGRICULTURE JOURNAl* 

AND FARMERS’ CHRONICLE, 

B^Itad b; John Alce«non Clakke, Secretary to the 

Agriculture, »• 

DerotcEipcclal attention to the ducuwioni and procee 4 td|ll^lhht!^yH^ 
ben of Agncultuie of Great Britain (which now nttitalU' ttMaMlI 


I td i lew Anya, Irnee thrOeponce. 

THE LONDON SATURDAY HALF- 

HOLIDAY GUIDE (Fifth Edition), 1873 A pictureaque and de- 
ik^tive Guide to Rural Resorta around London Papen on Wild 
«)& around London, and Pond Reaorta, &c for the Microacopist, by 


febOlHGTON'S GARDEN NETTING, 

Ihh cheapest and moat durable, at irf per square yard, or in quantitiea 
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MACMILLAN AND CO.’S SCIENTIFIC 
CLASS BOOKS. 

NEW VOLUME JUST PUBLISHED. 

LESSONS IN ELEMENTARY ANATOMY.’ By St. George Mivart, F.R.S., Lee- 

•urer m Comparative Anatomy nt St Mary'a Hospiul With upwards of 40^ llluitration^ i8mo, Cr, 6(/ [ J ku tiay 

VOI.UMES ALREA1>Y PUBUSHED 

POPULAR ASTRONOMY.— With Ulus- J ELEMENTARY LESSONS in LOGIC 

tmtions By Sir G B AIRV. KCB.Aitronomer Royal New I DEDUCTIVE and INDUCTIVE -By Profe«w>rJEVONS Wiihoo- 

Edition .8mo. m M | Pl“'* ‘ ' ’ ’ ~ 

The speciality of thu work is the direct reference of every Hep to the ' e-a.tion 


icabulary of laogical Tern 


da>)«Khf "—Gun 


ELEMENTARY LESSONS in ASTRO- j “ a. mail book . b. 

NOMY -By J NORMAN LOCKYER, F R S . snth Coloure.1 or a superfluous wor. 

TS ,,'ha Spectra of the Sun. Stars and Nebiil*. and mimcrmis j QUEsrlUNS on 

economy for BEGIN- 

NERS-By M I hi K r N 1 GARKK 1 1 rAWLtlT WiiliQues- 
tion'C New Edition i8n»« »r 6/ 

,,, „ rraeamsawrar i LESSONS IH ELEMENTARY PHYSICS. 
LESSONS m ELEMENTARY BOTANY i — iiy uACFouRSTtwAni. f h s Profe.scrof Neturei pi.dosopby 

-With numerous Illustrations ByProfeasor OUVER.F R S . !• L S | in Owens Collegi, M .n htslrr Wi-I, ( olonrc.l riiagram and mimerous 


lu thm of Professor Oliver ’ —Naturai UiU9ry AVt/rtt'. 

LESSONS in ELEMENTARY CHEMIS 

TRY, INORGANIC and ORGANIC,— By Professor RsJSCOt 
With Dum^oui ^niustratlonH, .ind ^romo f.tthogia»*h» of the Solir 

*'A small, crtna'^sct, CRtcfiilly elaborated, and well MYinged m,»mial *- 


Huentihi class bnok, clear, act urate, and ihomugh ** 

OWENS COLLEGE JUNiOR COURSE 


F R S ihmo, jj M 

ELEMENTARY 

SU Al, GEOt.RAPlIV 


lAWu J-fUtitH nt the Pt^ss 

LESSONS IN PHY- 

By I'ndossor (..I.IKIE, FRR 


OTHER VOLUMES OF THE Sl'.P.IES IN PREPARATION 
MACMILL.AN' K CO, LoikIoii 


Just published, in crown 8vo, lor 6r/ 

UmYERSITY OARS: 

BEING A CRITICAL INQUIRY INTO THE AFTFR IIFALTH OF THE MEN WHO ROWED IN THE 

OXFORD AXD CAMBRIDGE BOAT-RACE, 

FROM THE V EAR 18*9 TO 1869, 

BASED ON THL PERSONAL EXPERIENCE OF THE ROWERS THkMSF.LVES. 

By JOHN ED. MORGAN, M.D., M.A. OXON., F.R.C.P.. 

lAte Captsin of the John -j- (Coll Uniy.), Physician to the Manchester, Royal Infirm.-ity, Author of " Deterioration of Race,” &c. 


“ Dr. Morgan’s book presents, in a most admirable manner, full ab»I accurate statistics of the duration of life, and of Ae cause! 
of death, of all the men who have rowed in the Oxford and tambridge boats from 1829 to 1869, and also gives letters addressed to 
ti^ author by neuty every individual of the number .” — Dtaly Nm's 

“ We think that all lovers of the English race, alt who desire to see cultivated amongst 0 


more often ian otherwise an index of good mental and moral attnbntes, are under great obligation 


Medical Times 


: young men a spirit of manly 
- physical development is 
dorgan for his book.” — 


Koommend everyone interested in the subject — and who is not— to rod tlte^work for themseh 
“ Dr. Morgan has a clear, vigorous, and agreeable style of vmting, and be d^s with ht-^ 
while the good sense tnd moderation of his views will commend them to unprejudiced readers. 

MACMILLAN AND (^-London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 

F.R.S., Professor of Experimental I'hysici in the University of Cambridge * vols. 8vo, 3IJ 61/, 

ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 

and Prof. P. O TAI 1 ' Part 1 8vo gs. 

The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 

Professor of Geology In the University of Oxford With Coioiiied Map and Numerous illustrations. 8vo, air. 

“ It does not often fall to our lot to oiien a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.”— .^///iwrKwr. 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period.”— /’uf/ 
Mall GazetU. 

VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 

8vo, lor. Gi, 

" Professor Phillips has undertaken togive an authentic history of Vesuvius from the days of Crsssus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the lawi, ot a rigid induction Ills plan has been saccessfully carried 
out, and has resulted in a work of high value "—Pall Afml GattUe 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 

practical Observatory work, With 224 Illustrations and numereux Tables Ily G. F. CHAMBERS, FRA S., Barrister-at- 
law Uem> Svo, cloth, 856 pp , puce 2lr 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, Untverii'y College, London New hdit'on, with So'uttons Extra fcap. Svo. Cloth, price 8x. 6</. 

*' A too rare example of what a good elementary text-hook m any science ought to be the language brief, simple, exact ; the 
arrangement logical, developing tn luetd order principles from facts, and keeping theory always dependent upon observation ; a 
book tliat keeps the rcasi n of the student active while he strives to master de'aiis difficult but never without interest”— 
Exatnmer. 

EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 

F R S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, and 11 , G. MADAN, M.A , Fellow of Queen’s 
College, Oxford .Senes I, (Qualitative Exercises. Crown Svo, price ^s, 6/. Second Edition. 

“The volume is int'-ml.d as a companion to the v.ilaable*.nnd suggestive woik on ‘Theoretical Chemistry,’ by Professor 
Williamson It constitutes a com])lete guide to Q.nhtauve Chemical Anal) sts Ample instructions are given to the studeit 
at every step, and the iiiviruclions are further enforced by excellent illustrations. The first portion consists of an examination 
of the princ’pal gases, and of the principal radicles anl their salts, whilst the second treats of the t>stemat!c analysis of a 
single salt The Appendix (..'vntaint a variety ol u e ul tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy in every respect of a p’.nce 111 the Clarendon Press Senes .” — Medical T\mts 

AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 

Professor Natural History m Owens College, Manches’er. Extra feap. Svo, with numerous Woodcuts and Diagrams, 71. W. 
New Edition, revised and enlarged. 

“ The publication of this manual is exce dingly welt timed ; it includes within narrow limits the leading facts and principles o( 
this younger-bom of the Scences, and for the ma.stery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.” — ‘Ipcctator, 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological ClassiBcation Based upon 

Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures, By GEORGE ROLLESTON, 
M.D , E.R S , Lmacre Professor of Physiology, Oxford. Demy Svo, price 161. 

“ Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of oU anunals save man, the descriptions being dniwn in 
order from every sub-kmgdom and each class of the animal world.” — Spectator. 

“A book of the highest character snd value " —AthenteMM. 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.3., ; Savilian Professor of 

Astronomy in the University of Oxford. Crown Svo, price 7/, W. 

A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 

Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gwaanosinm, 
Oxford, gjfia fciv# 8vo, price •js. M. 

“ The wotk before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly wntten that no one con mistake its rules.”— Zonref. 

A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, P.R.t., 

Ftofessot' of Natural Philosophy in the University of Gta^w, and P. G. TAIT, M. A., Professor of Natuiml Philoeopby !■ 
the University of Edinburgh. Volume I. [A new EdtSan in the PIrttt. 

OsHld 1 Printed at the Clarendon Press, and published by MACMILLAN ft CO., London, 
Publishers to the University. 
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THE OCEAN SURVEY EXPEDITION. 

BY DR. WYVILLE THOMSON, F.R.S., 

Director of the Scientific Stiff of the Challenger Expedition 
In 8vo, cloth, extra gilt, w, ally 100 Illustrations and 8 Coloured Maps and Plans, price ^is (xl This day 

THE DEPTHS OP THE SEA. 

AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Ol H M S. Lightning and Ronu/nne during the Summers of 1868-69-70, under the Scientific Direction of 

Dr. Carpenter, F.R.S., J. Qwyn Jeffreys, F.R S., and Dr. Wyville Thomson, F.R.S 

Jt uias the tmffliinnt and inti'ieifin^ results teiorifed in this Vidiime that induced the Gd'irnment ta send eut the ^reat Expedition 
now laum/itd undei the sctentific guidnnie oj D>, iVyiiile Ihomion, which is spohen oj as "the most important surrei’in^ expedition 
whiih has rver saihdfrom any country. 

CONTENTS — 

Chap. I —Introduction. 1 Chap VI.— Deep-sea Dredging 

„ U — The Cruise of the Lightning. | „ VII — Deep-sea Temperature. 

„ III.— The Cruises of the Torcupine. j „ VIII — The Gulf-stream. 

„ IV — „ ,, (continued) „ IX. — The Deep-sea Fauna 

„ V, — Deep sea .Sounding. | „ X. — The Continuity of the Chalk. 


Second Edition, in imperial 8vo, cloth, extra gilt, price 3ij. 6 d , Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. This Day, 

THE FORCES OF NATURE: 

A POPULAR INTRODUCTION to the STUDY of PHYSICAL PHENOMENA, 

By AMEDEE GUILLEMIN 

Translated from the French by Mrs. NORMAN LOCKVER, and Edited, with Additions and Notes, by 

J. NORMAN LOCKYER, F.R.S. 


CONTENTS. 

Book L Gravity.— Book 11 , Sound.— Book III. Light.— Book IV. Heat, — Book V. Magnetism.— Book VI. 

The Electric Light.— Book VII, AtlAosphenc Meteors. 

'* Translator and editor have done justice to their trust. The teSlhas all the force and flow of original writing, rambiaing 
faithfulness to the author's meaning with purity and independence with legaid to idiom ; while the technical precision and curacy 
pervading (he work throughout speak of the watchful editonal supervision which has been given to eveiy scientific deUU. Nothing 
can well exceed the clearness and delicacy of the illnstimliTO woodcuts borrowed from the French edition, or the punty and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in pomt of fulnem or attrac- 
tlon, as a popular manual of physical soence. . . ,« • What we feel, however, bound to say, and what we say with pleaiw, 

IS that among works of its clots no publication can stand compatwon with it either ut literary completeness or m artistic grace. 
.''.vtsirdeiy Rttieih. 

MACMILLAN & CO,, London. 
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IMPROVED SPECTRUM APPARATUS. 

JOHN BROWNING begs to call the attention of the scteotific public to the fact that he has remodelled and greatlyimproved 
nearly the whole of his specialities in Spectroscopes within the butvear, more pamcularly he would mention his Miniature 
Spectroscope, the Direct-vision Spectroscope, with micro nMtric measuring apparatus, and his Universal Automatic Spectroscope. 
John Biownmg can now supply one of these Instruments with a dispersive power equal to eleven flint-glass prisms, and so compact 
that It can be easily adapted to a 4 in refracting telescope. 

COLONEL CAMPBELL’S NEW SPECTROMETER. 

By the aid oh this contrivance, an unskilled observer may map any spectra without taking readings 

J O H N I N G, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c.; 

63, STRAND, W.C„ & III, MINORIES, LONDON, E. 

ESTABLISHED too YEARS. 

LIST OF SPECTROSCOPES FREE BY POST. 

A!f ILLVSTRATBD DESCRIPCIi'E CATALOGUE OP SPEC I ROSCOPES, iS STAMPS 
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Pen Trade (With Portrait ) 


Chemistry, as applied lo the Arts Metallurgy, Chemical Manufactures, and 
AUied Subjects, from Foreign Periodicals, &c 
Tlie Gatlmg System of h lre^lrms (With Illustration ) 

The Great Gauge Question of India 

The Dining Arrangements of the House of Commons 

The Siemens Direct Process for the Manufacture of Iron and Steel 

The Weitinghou« Drake (With Iliustrationi ) 

The Slaughter-houses of Pans 

Bronse Vases mcrusted m Silver (With Illustration ) 

Otto of Rose 

The Plough Its History, Construction, and Management (With Ulus- 


1873. PRICE HALF-A-CROWN. 

Dye Works of Messrs Boutarcl and Co , ( 3 iehy la-Garenne. (With nume- 

On the Utilisation of the Residue obtained by Burning Pyrites in the Manu- 
facture of Oil of Vilrlol 

The Practical Note-Book of Technical Information useful to Students and 
Workmen (With numerous Illu-stratiens ) 

Memoranda on Timber— Spiral Scrolls and Voliitei and how todesenbe 
them—Method of Delireaiing Archiiectural Subjects in PerMiectiva 
—I he Delineation of Mechanical Subjecis-The Student's Sketch- 


(With lllui- 


ican Society of Civil Enginern 
--Heatandi 

nt Egypiiat 


Insecticides 

Ihe Collection oi luanic at c.nios 

Building and Practical Memoranda (With Illustrations ) 

Seleniuc Moitar-lndesiructible Paint-Graui Ventilator 

LONDON PUBLISHED FOR THE PROPRIETARY AT No 7, PRINTING HOUSE SQUARE, E.C. 


(Aixf door to the “Times” Office) 

Eighth Thauund, with ^a Plates, 4 Coloured, cloth, ais 

HOW TOJWORK WITH THE MICRO- 

SCOPE By Dr Lionbl Bsale, F R S A Comnlcte Manual of 
Microscopical Manipulation New Processes of Investigation, for Baa- 
iiuning Objects under the highest powers, Phulographmg specimens, 
Ac 

HARRISON, Pal! Mall. 

BRUHN'S LIFE OF HUMBOLDT. 

Now ready, m s vols 8vo, with 3 Portraits, pnee 36f 

LIFE OF ALEXANDER VON HUM- 

BOLDT Compiled in Commemoration of the Centenary of his Birth 
by Herr Juuus LSwaHaaRi^ Dr. Kodkrt Ave-Lallemant, and Dr. 
Acraao Dove Edited by Professor Bruhns, Director of the Obser- 
vatory at 1 eipzig Translated by Jane and Caroune Lassell. 

London LONGMANS, GREEN, 8k CO . Paternoster Row 

Now ready, 8vo cloth, 88 pp price ar 6d 

SPACE and VISION : an Attempt to De- 

duc« all our Knowledge of Space from the Sen^e of Sight, with a Note 
on the Asioctation of Psychology By W K S MONCK, M Ae, 
Author of “ An Exanunution of Coutm's PHychology/' Ac. 

** The author khowi not only cure and ingenuity in working out his own 
theory, bu^n thorough familiarity with the coniroversy, and much polemical 

Dublin WfLLlAM M'OE£, xS, Nuuau Street. 

NEW AND CHEAPER EDITION OF HARlWlG’b JROPICS. 
Now ready, tn One Volume, 8vo, with 8 Cromozylogiapha, and above aoo 
Woodcuts, price tor 6J cloth. 

THE TROPICAL WORLD: Aspects of 

Man and Nature in the Equatorial Regions of the Globe 

By Dr GKORGE HARTWIG 

1 EXT-BOOK.S OF SCIkNCB. 

Edited by T M Coouavg, M A. and C W MBaairigLO, F R.S «. 

Just published, in small 8vo, price 3s 6i doth 1 

ELECTRICITY and MAGNETISM. By 

FLEEMING JENKlN, F R SS L and £ Professor of Enginew- 
mg m the University of Edinburgh I 

^t3iXe‘^<yo\Aprwvwutly 31 each:*— I 

•' Miller’s fnorganic Chemistry '* 1 

‘^GiifAn’i Algers and Ingooometry*' < 

*'Notes on the same, with Solutions 1 

** Watson's Plane and Solid (Geometry " 

Maxwell’s Theory of Heat ** 

*«Mernfield’sTech&»cal Arithmetic*' 

'' Hunter’s Key to Mernhcld's Anthmctic." 

** Anderson's Strength of Materials ” 

London LONGMANS, GREEK. & CO , PAtemoster Row. 

By the same Author, uniformly illustrated — 

'*The Sea and la Living Wonders," price ttr 

‘•The Polar World," price aw 

“The Subterranean World," price sij. 

“ Harmonies of Nature," price t8r 

London LONGMANS. GREEN, and CO Paternoster'.Row. 

THE NATURAL HISTORY OF THE CURACOA’S VOYAGE IN 
THE PACIFIC. 

Now ready, with a Cktloiired Chart, 43 Cktloured Platea and Chromolitho- 
graphs and 9 Illustrations in Lithography, chiefly of Objects of NE'ural 
History, 8 full-psge Wood Engravings and several other Plates, and 30 
Woodcuu ui the Text , m One Volume, unpetlal 8vo, pnee 4R4 clout. 

JOTTINGS DURING the CRUISE of 

Her Msjeety'c Ship the Curaceo, anume the South Sea lelatida ia i88j 
Bythelate JULIOS BRENCHLEY, Esq MA F R.O.S. 

Lnodon : LONGMANS, GREEN, 8k CO , PaUroesMr Rms. 
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UNIVERSITY COLLEGE, LONDON. 

HYGIENE AND PUBUOMI'ALIH 
ProfeworCGUFlElD M D.will Ugm a C oursc of Twelve lectur s 
on thi. lubjee* on Tuesday, _M-.y aoth ai i j orl tV llie subseqiieiii 1 e 
tuiea wil be delivered on Fridayv and 1 ucvday; at the same hour Pe 
ii It The object of itni course i» ihe Kudy of Jbo Caunts of Uiveaveii 


JOHN ROBSON I 
itertfary /< 


ROYAL GEOGRAPHICAL SOCIETY. 

.nM;!\nTh7H”an"fh:‘^^^^^ 

on MONDAY May a6th at i p m , Major Ocncral S r Henry C Rawli » 
•on, K C 6 President, in the chair 

The Dinner will take place at Willis s Rooms at half past 6 on the ^amc 
day. Major General Sir H C Rawlinson KCB m the chair 
Pinner Ctiarge One Ouieea payable at thf door or Pickett to be had 
and Places taken at t, SavUc Row, Burlington Oardeaa The Friend* «i 
hiemben are adninsible to the Diuncr 


Mr. J. C. STEVENS will include in his 

^alc athia Great Rooms 38 King Stre t (os , ' 
day May 17 all the 'sCIKNiriflC APlARAlUS of the I ta 
IHOMAb NORRIS F 1 >f How.ck H u-e J rest >n con wting of 
Valuable Tclcscoj»cs by lUnd \ I other g ^ kers iwo 1 rg.* 
Microscopes Dividing Lngme (jalvanic and Electn al Appara us 
Iraiisit Instruments and a variety of Mifcdlsneous Appiratus 
May Iw viewed the diy before, from 4 to 6 0 clock and m ming of Sale 


Microscopes Telescopes and other Sticuiific Property ■— Importani Sal# 

Mr J. C STEVENS has received mstruc- 

u ins from the Executrix of the Uie Dr HfcNRY Bb AUMi INT LFJ 
'‘ON !• K S F I b dtc 10 Sell b\ Aicton, at his Orrat Rooms 
»R Kmc Street Covert G-irdcn on Saturdav Mav half paat la 

I loosely, all the vduablc b IhN 1 iMC Al PARA I US consitiigof 
a very coatly Microscope with bmocular and mono ular air rngemewa, 
and a great quantity ol Objectives mi >iber expen \e Apparatus by 
Ross~<*as Micro'bC pe fleet tcU and Ualvtn c Apparuusi urge Tele 
scope by Smith and Be Ji dtc 


ANTHROPOLOGICAL INSTIT^E of 

GREAT BRITAIN «ml IRELAlia 4 St M.rlin'vilOe 1oir«l(;ar 
Squ«r., W C (In which »re uniRd the Anthr pSlopral Soct-ty 
ofLontlon, and the Ethmilogical society of LondiaU I’reisi Ictit- 
Pmfesior Bulk, F R S Tre »urer— Rev Duubar I Heath M A 
Director-E W Brabrook, E«q F S A, 

Tuetday, the loth in«t al 8 o clock jrecnely Paper to be read — 
"On the Egyptian Colony and Language in the Cauca.iis ’ By Hy le 
Clarke, Esq 

J FRED COLLINGWDOD, Wcrvtarj 


LINNEAN SOCyjj^Y, Burlington Hou«e. 

•spicradllly loih Mny iS^PTw ANN|VKRSARy MFFTINf. ' 
thio So.'ieiy will be on Saiuiflaf the a4ilr of this montli 

Three o clock procii«lyJ|w the Ele^nif a Couacil|an 1 Officer. 1 
the en.umg year ^ FREDERICK CURRY. T««/uny 


Now readyjjmth 48 Woud Engravinga, cmwn 8yp, 3t I 

NOTES oif.'NATUR^P^ PHILQJSOPhJ 

By 0. r FRAS, 

JUctnrgr «• UalMwl Pbtl ^M| ^^a HwpiUl, Science Maater 

J and A. CHURCBldb, Hew Buriinglon Street. 


Insects CabiQCtS nnd Books 

I Mr. J. C. STEVENS has received instruc- 

' tionatoSell by Auction, at his Great Room 3’ A'1'K 

(■arden on We tar sd ay Ma\ amt nth II past it prec eh iho Impor 
I t.i>tt.<jlleetionof hOWHf N U)I HiPI hR\anl I h HI DDBTtRA 
I furmodby the late IlIOMAb NUKRIt. Esq of Presl n 


THE LONDON SPECTROSCOf'E' COMPANY, 

I OHA^S OWEH, Manager 

(li-n yeaia with John of the Mm tries Ne| hew and fonnwly 

Manager to the late Hen 1 |V Babiiow of Oxe 1 Im Street Hayniarket) 

46 & 48, CITY ROAD, LONDON, E.C. 

A WholOB«le MraraufBOlui-era of 

mptctfote<^, Mtcrotcopet, and net y dtsenfUott of MatAematical, 
If JPhUosofhtcal and !>cieHtiJu Inslruments 

(kpostbss or oPWOAii ooons. 

I ASTRONOMICAL INSTRUMENTS MADE TO ORDER 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY'S CRITIQUES and ADDRESSES. Svo, los. 6d. inu 

Contents — Admi istrative Nihilism The S..hool BnErdt what the)! can do and what they may do On Medical Educa* 
lion Yeast On the hormation of Coal On Coral and Coral Reefs On the Methods and Results of Fthnology On some 
hixed Points in British htinohgy Palieontology ai 1 the Doctrine of Tvoluion Biogene is and Abiogeneris Mr Darwins 
Cnttcs The Genealogy of Animals. Bishop Btrktley aid the Metaphysics of bensation 

(By the same Author— LAY SERMONS, ADDRFSSLb, AND REVIEWS New Cheaper Edition Crown Svo 7J 6d ) 

THE LIFE and LETTERS of JAMES DAVID FORBES, F R S , late Principal of the 

United Colli^ m the University of St Andrews By J C SIIAIRP LL D , Princ pal of the United College in the 
University of bt Andrews P G TAIT M A , Professor of Natural Philosophy in the University ol Edinburgh, and 
A ADAMS REILLY, ERGS With Portrait, Map, and Illustrations 8v i 6 j [This day 

‘ Not only a biography that all should read, but a scicnlific treatise without which the shelves of no physicist s library can be 
deemed comj lete — istandatd 

THE MYSTERY of MATTER, and OTHER ESSAYS By the Rev. J. A. Picton. 

Crown Svo, loj 6rf 

Contents —The Mystery of Matter The Philosophy of Ignorance 1 he Antithesis 01 Path and Sight 1 he Essential 
Nature of Religion Christian Pantheism 

CALIBAN THE MISSING LINK By Dantcl Wilson, LL D , Professor of History 

and English Literature in Unnersity College Toronto Svo, lor (>d 

A SECOND SERIES OF HISTORICAL ESSAYS By E A Freeman, M.A. D C L , 

late Fellow of Tnnity College Oxford Svo lor W 

Contents — Ancient Greece and Med 'evil Italy “ Mr GladsI n s Homer and the H menc Ages The Ilistonnns 
of Athens 1 he Athenian Democracy Alexanler the Great ( eece dun g the M-icedinim I cr od Mommsens 
Hutory of Rome , Lucius C rnelms S ilia, 1 he h laviaii Cicvars (fiRsr Series Sk inii hiiirioN Svo loj 6/) 

OLD-FASHIONED ETHICS, and COMMON SENSE METAPHYSICS, with some of 

their ApplicaUont By W 1 lUORNlON Author of A Treali c ou Laboui Svo tor bd 

Contents —I Ante Uthtananism II History s Scientific Preteisions. Ill David Hume as a Metaphysician IV 
Huxley ism V Recent I hosts of baentific Atheism VI Limits of Utmoiutrable i heisai 

STUDIES IN THE HISTORY OP THE RENAISSANCE By Walter H Pater, 

M A., Fellow of Brasenose College, Oxford Crown Svo, 71 bd 

THE SCIENTIFIC BASES OF FAITH By J J Murphy, Author of “ Habit and 

Intelligence Svo, 141 

THE INTELLECTUAL LIFE By P G Hamerton Crown Svo, los 6d 

[Thu day 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, ERAS Crown Svo, p [This day 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M A , Fellow of St. Peter’s 

College, Cambridge Crown Svo, p 6d 

MACMII IAN & CO , London fhi 


WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN Arabs Fourth and cheaper Edition, with numerous Illustrations and Mapiri|[||Kown Svo, dr 
The Timet says — " It solves dnal^a geographical riddle which hitherto had been extremmj^LDplexing, and it adds much 
to our information respecting EQrptian A|tamia and the difTemlt races that spread over it. It conIHL moreover, some notable 
instances of English daring and enterpnsA skill , it abounds in animated tales of exploits dear to thenliurt of the British sports • 
man, and it will attract nven the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power ” 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES Third and cheaper edition, with nttiiA||s Illustrations and Maps Crown Svo, dr 
“ The author, while he equals other African explorers in tmd daring, far exceeds them in literary capacity He has 

produced two volumca which can be reed straight through with easWnd pleasure Guardian , 

“Charmingly written, full— ni might be expected— of inadent, and see from that wearisoaae rwteratiOB of uselem facts which 
Is the drawback to almost all booW of African travel "SfeeMM' 


MACMILLAN CO, London 
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THE OCEAN SURVEY EXPEDITION. 

BY DR. WYVILLE THOMSON, F.R.S., 

Director of the Scientific Staff of the Challenger Expedition 


In Svo, cloth, extra gilt, with nearly too Illustrations and 8 Coloured Maps and PlaiH, price 31s 6t/. This day 


THE DEPTHS OP THE SEA. 


AN ACCOUNT OF THE GENERAL Rl'.SULTS OF THL DREDGING CRUISES 


OtJl.M S. Lighimiig and Poraifwe during the Summers of 1868-69-70, under the Scientific Direction of 

Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S 


It was the important and tnUiahiig results tieorded in this volume that induced the Covonmentto lend out the great Expedition 
now launched under the scuntipi guidance oj Dt. IVytille Thomson, which ts spoUn of as "the most impoilant surveviHg expedition 
which has ez'tr sailed /torn any country. 


“Nothine can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
,^.,^odcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and elaborate tables of 
jljg deep-sea temperatures ” — Daily News 

“Even to the non.scientific reader, who understands neither Latin names nor Miller-Casella thermometers, this book may 
still lie full of interest, if he who glances at it cares to see what a uonderful world he lives in, and how very little he knows of it. 
The book is worth having only for its illustrations Looking at the engravings, it is not too much to say that no such illustrations 
Of tlie peculiarly delicate and complicated forms of lower anima) life have yet appeared ” — Times 

" It IS not too much to say that all who wish to follow what the Challenger Aotf, must be acquainted with what had been done 
by the other vessels previously lent by the Admiralty. . . This copiously illustrated, most interesting, and valuable record of 
invaluable research. ' ’—Standard 


Second Edition, in imperial Svo, cloth, extra gilt, price 31J. 6d, Illustrated by Eleven Coloured Plates 
and 45 s Woodcuts. This Day, 

THE FORCES OP NATURE: 

A POPULAR INTRODUCTION to the STUDY of PHYSICAL PHENOMENA, 

By AMEDEE GUILLEMIN 

Translated from the French by Mrs. NORMAN LOCKYER, and Edited, vnth Additions and Notes, by 

J. NORMAN LOCKYER, F.R.S. 


CONTENTS. 

Book I. Gravity.— Book II. Sound. — Book III. Light — Book IV. Heat. — Book V. Magnetism. — Book VI. 

The Electric Light.— Book VII. Atmospheric Meteors. 

“ Translator and editor have done justice to their trust The text has all the force and fiow of oiigmal writing, combining 
faithfulness to the author’s meaning with punty and independence wiA regard to idiom ; while the technical precision and ^uracy 
pervading the work throughout speak of tne watchtul editorial supervision which has been given to every sciennnc detail. Nothmg 
can well exceed the clearness and delicacy of *he illustrative woodcuts borrowed from the French edition, or the punty and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in pomt of fulnea or attiac- 

lion, AS a popular manual of physical science Whatwe howcvefi bound to say, and what we say with pleasure, 

18 tfast among works of its class no publication can stand comparison with ft either ih literary completeness or in artistic grace. — 

,’lalurday Remnu. 


MACMILLAN & CO , London. 
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AGRICULTURAL PUBLICATIONS 


THE PROPORTIONATE FATTENING and FLESH- FORMING QUALITIES of 

nearly all the Feeding Substances in general use by Farmera , also the Manurial Value of the Residue from each article. 

OptHtont ef the Press 

“ It IS clearly a very useful indicator of the values of the foods for cattle " — Athemcum, 

“ The chart cannot fail to be very useful to the keepers of horses and meat stock, and it will bean ‘ eye-opener ’ to many 
who will perceive how it is they have been so often disappointed after giving large prices for fancy foods ” — Sportiug Times. 

“A very useful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agnculturai and Horticultural Association ” — Land and Water 

Price One Shilling post free. 

THE AGRICULTURAL ECONOMIST, A Monthly Journal, containing Reports and 

Prices Current of the Agnculturai and Horticultural Association, and devoted to the advocacy and encouragement of 
Co-operation in Agnculture and in general Trading. 

Price f)d per Month, or Sr. per Annum post free 
Vols. I , II., and III. of the “Agricultural Economist” for 1870, 1871, and 1872, pnee 71. (>d each 

PREPARING FOR PUBLICATION (Se^and Edition) 

THE MINERAL CONSTITUENTS REMOVED FROM AN ACRE OF SOIL BY 

an Average Crop of Wheat, Oats, Barley, Turnips, &c. , also the Proportionate Refertilising Effects ol Guano, tjuperphos- 
phates, Potash, Salts, P'armyard Manure, &c 

Price One Shilling post free 

LONDON 176 , FLEET STREET, E.C., AND 47. MILLBANK STREET, S.W. 


EDGINGTON’S GARDEN NETTING, 

the cheapest and moat durable, at id per square yard, or in quantities 
clOTHb'fo'rdS years have maintained their 

celebrity is ihc be*t 

£LMilNGrON*S MARQUEES for Hire ar« the rooit elegant and 

''luGlNt.ION’S CRICKET and GARDEN TENTS are the prettiest 
TIFrdNV, bCRIM CANVAS, and every other kind of NET! ING 
Be particular-ERFD EDGINGTON & CO . Rick aoth, &c . Mann- 
^cturern to Her Majesty, 52 (only), Old Kent Ro&d, London, S E 
A quantity of good Second-hand Government TLNTS for sate, cheap 


SCHOOL OP CHEMISTRY, 

W, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER. 


TISLEY AND SPILLER, 

OPTICIANS & SCIENTIFIC INSTRUMENT 

MAKERS, 

172, BROMPTON ROAD, S.W, 

(Three minutes’ walk from South Kensington Museum), 

All londs oi Optical, Philosophical, and Chemical ^paratus supplied. 
Agents for Hartnack's Microscopes, &c. 


“THE GARDEN,” 

A Weekly lUuitrated Journal Devoted Solely to Horticulture id all Itf 

1 HF GARDEN ia conducted by William Robinson, F L S . Authoro 
“ Ilirrly Flowers,*’ ** Alpine Flowers for English Gardens*** ‘"ITic Parks, 
rromcnadcs, and Gsudeos of Pans,*’ Ac., and the best Wnten id every de- 

contnbutors to us pagea 

la of the subjects regulaHy treated of m its pages 
\ I Hardy Flowers. 

Town Gardens 
The Conservatory. 

Public Gardens 
The Greenhouse and Stove 
The Household 
The Wild Garden 

The Kitchen Garden 

*1 Ha Oaroen may be obtained through all Newsagents and atthe Railway 
nrxoV talU, at 4^ per copy It may also bo had direct from the Office at u. 
( jr a Quarter, gs gd (or a Half-year, and 1^ 6d. for a Year, payable in ad- 
«ftA m Monthly ParUL Specimea Copies (post-freo), 

>et, Coveot Garden, W C 


Room and Window Gardens. 
Notes and Questions 
Market Gardening 


ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT ST REET. W 

LABORAIORV mid CLASS ROOMS are now open for ANALYSES 
RupiU and Clais and Private Studiea Investigation, connected with 
D __ I j / I forming m Chemistry, Physics, 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Qass-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING The subject, of the aliov* 
Examinations can be studied either Privately or in ClaMCi. Feta 

E V^GARDNlRf ^ sT^s'a.^ 


GEOLOGY. BOTANY, &c 

JOHN TYM, of Castleton (Peak of Derby- 

ihire) his on Sale a very hrge issortmeot of Minerals and FosmIs, 
particularly from the Lias, Coal, and Mounrain I imestono Rare Speci- 
mens at reusonihle prices Students Collections m CabineU *50 
bpccimeiis.,;f3 u , and so on in proportion (specially arranged to illus- 
trate LycU. Pace, Alleyne, Nicholson, Dana, Ac) I^ed Moami 
and Ferns in eTegant folios Fluor Spar and Marble Ornu ^ 
Catalogues post free Address— John Tym, Caatleto- — — 


HOLLOWAY’S OINTMENT and PILLS. 

—Wrongs and iheir Remedies —When the tafe treatment of disease by 
these purifying preparations u so simple, and the lesults so fully known, 
u Be^ms almost unnecessary to ask the atlmg them a Inal. *1^ 

luflimmations, reducing enlariemenU, and removing all esternal m»^- 
dies In all affeclmns uf the joints gouty, rheumatic, and scrofuloua 

Ointment and Pills will afTord indescribable relief For%ad le^. t^t 

they hav 
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IIUPTURBS.-BY ROYAL LITTERS PATENT. 

WHITE'S MOC-MAIN LEVER TRUSS 

I allowed by upwards of 500 Medical Men to be the most effec- 
ive invention in the curative treatment of Hernia The useof 
\ steel spnns, ■<> often hurtful 111 its ofTects^ is here avoided a 
oft bandaae being: worn round the body, while the requisite 
in resisting power is supplied by the MOC MAIN PAD and 
1 patent lever, flatting with so much ease and closeness 
I ^bat It cannot be dctectcd^and^may be^wora during idoep A 

' fail to fit) forwarded by post, on the circumference of the body, 
bes below the hips, being sent to the manu^turer, 
JOHN WHITE, aa8, Piccadilly 
Pnee of a smale Truss, 161 , an , a6r itd , and 31s 6d t 
. Double „ a» . ear . and 5a/. U 'Po 
, Umbilical 


ELASTIC STOCKINGS, KNEE-CAPS, 

&e., for Vaneose Veias and all cases of Weakness, and Swelling of the leg 
Sprains, &c. They are porous, U|:ht in texture, and inexpensive, and df'iwn 
‘“**--ry stoclisiig Puce 41 6 i 4 , 71 6ef, xoi, and idr each 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMliRS’ CHRONICLE, 


Edited by John Alckhnon Clarkr, Secietiry to the Central Ch»mbet of 



Piibl,*ed by W PICKERING, Ji, Arundel Street, Strand. W C 


JOHN WHITE, Manutacturer, m 9 . Piccadilly, lamdon 


“NATURE.” 

Sulisenptions payable in advame, Jiom any db/t, aie as 
fallows — 

One year i8 6 

Six months 9 6 

1'htee do 50 

Post Office Otders to be made parable to MA( Mil 1 AN Si Co 
at A'mg Street, Covent Gauhii, II' C 

Reading Catei may be had tit F.xtm Cloth, ptue zs j 


THE BREWERS’ GUARDIAN: 

A fortnightly paper dented to the Proieclion of Hrewers* 1 nteros Licensing 
Raviawov th« Malt and Hop Trapps , and Wins and Spirit Trade* 


The Oflicial Organ of the < 
{Foitnde 


^ ‘•'^eBrewers ^ardian” ispnblish 


country Brewerb’ Soaety. 

ed on the Evenings of every alternate 
ally connected with brewing interests 
St free, diting from any quarter'day 


Offices-5, Bond Court, Waihrook, London E C. 


SCIENTIFIC PUBLICATIONS. 


THE BEGINNINGS ot LIFE : Being some Account of the Nature. Modes of Origin, 

and 1 ransformations of Lower OrjjaniiinR By II CtlARLlOM BASTIAN, M D , F R S Willi upsvards of lOo lllua. 
trations 2 vols, crown 8vo, zSs 

From the Lamel — ‘‘ We commenced Dr Baslian’s InmmoiiR trctlite with a strong hias in favour of the old notion of tmne 
vivutn ex ovo We close it feeling that he has almo\l persuadtil us to lielieve m spontaneous generation . We cordially 
recommend the volumes to our readers as presenting by far the fullest esposition of the doctrines of spontaneous generation, that 
has yet been published, and as containing views that will undoiibttdly exercise a powerful influence on many .deparlinenta of 
biology.” 

THE MODES of ORIGIN of the LOWEST ORGANISMS : Including a Discussion of 

the Expenmeuts of M. Pasteur, and a Reply to some Statements by Professors Huxley and Tyndall By H CHARLTON 
BASTIAN, M D., F R.S Crown 8vo, 4s 6d. 

ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 

which Notes have been added 111 reference and reply to Darwin’s “ Descent of Man ” With numerous Illustrations. Crown 

“In no work in the English language has this great controversy been treated at once with the same broad and vigorous grasp 
of facts, and the same liberal and candid temper ” — Satuniay Rcvuia 

CONTRIBUTIONS to the THEORY of NATURAL SELECTION. By A. Russel 

WALLACE A Senes of Essay*, Second Edition, with Corrections and Additions Crown 8vo, lb Cul 
" Of Mr Wallace and his many contributions to philosopliical bi'dogy it is not e.isy to speak without enthusiasm . for, putting 
aside their great merits, he, thionghout his wntin^p, with a modesty as rare as I believe it to be unconscious, forgets his own 
unquestioned claim to the honour of having originated, independently of Mr Darwin, the theories which he so .ably defends.”— 
Dr. /looker's Addnss to the British Assoaation 

HABIT and INTELLIGENCE, in CONNECTION with the LAWS of MATTER and 

Force. A Series of Scientific Essays ByJ J. MURPHY 2 vols. 8vo, i6r. 

THE GEOLOGY and ZOOLOGY of ABYSSINIA. By W. J. Blanford. With Coloured 

lUnstrations and Geological Map. 8vo, 2U 

“An Account of the Geological and Zoological Observations made by the Author in Abyssinia when accompanying the British 
Army on its March to Magdala m 1868.” 

ON A METHOD of PREDICTING by GRAPHICAL CONSTRUCTION OCCULTA- 

tions ol Stars by the Moon, and Solar Eclipses for any given Plana Together with more rigorous Methods for the Accu- 
rate Calculation of Longitude. By F. C. PENROSE, F R A S. With Charts and Tables, iic. 410, I2J-. 

MACMILLAN AND CO., London. 
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MACMILLAN & CO.’S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 

Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 

“ A method admtrably suited la attract the interest and attention of young siholars They ate ■wonderfully clear and lucid in their 
instiuctions, simple in style, and admirable in plan ” — EoucaiioNAI, TIMES. 


NEn VOLUME JUST PUBLISHED. 


PRIMERS ALREADY FURLISHED 

PRIMER OF CHEMISTRY. By H. E. 

ROSCOE, F R S , Professor of Chemistry m Owens CoBege, Manches- 
ter Second Edition x8mo, cloth, ti 

PRIMER OF PHYSICS. By BALFOUR 

STEWART, F R.S , Professor of Natural Philosophy in Owens Col- 
lege, Manchester Second Edition iSmo, cloth, is 


PRIMERS IN PREPARATION 

INTRODUCTORY. By Professor Huxley, 
PRIMER OF GEOLOGY. By Professor 

GEIKIE, FRS 

PRIMER OF BOTANY. By Dr. Hooker, 

C B, F RS 

By J. N. 


MACMILLAN AND CO.'S SCIENTIFIC 
CLASS BOOKS. 

HEbV VOLUME JUST PUBLISHED. 

LESSONS IN ELEMENTARY ANATOMY. By St. George Mivart, F.R.S., Lee- 

lurer in ConparaUre Anatomy at St Mary’s Hospital With upwards of too Illustrations i8mo, is, W [Thu day, 

VOLUMES ALREADY PUBLISHED 

ELEMENTARY LESSONS in LOGIC 

DEDUCTIVE nnd INDUCTIVE -By Professor JEVONS Withao- 
Dious QueiUoni end Examples, and a Vocabulary of I«o|^cal Tanns* 
New Edition xBrao, 31 td 

LESSONS in ELEMENTARY PHYSI- 


POPULAR ASTRONOMY.— With Ulus- 

trabons. By Sir G B AIRY, K C B , Astronomer Royal. Nei 
Edition. i>mo, 4s 6d. 

The speciality of this work is the direct reference of every step to the 
Obicrvttory, and the full description of the methods and ' 


ELEMENTARY LESSONS in ASTRO- 
NOMY -By J NORMAN LOCKYEK, FRS, with Coloured 
Diagram of the Spectra of the Sun, Sur^ and NebuUe, and numerous 
llluetrations. New Edition. xSzno, y 6 ^ 

"Tlie book is full, clear, and sound.'* — Atkendrum, 

QUESTIONS on the SAME » 6d/. 


LESSONS in ELEMENTARY CHEMIS- 

TRV, INOKGANIC and ORGANIC— By Professor ROSCOE 
With numerous lllustmtioos, and Chromo Lithographs of the Solar 
Spectre New Edition. x8mo, 4/. 6d. 

small, coiL-mcf, carefully elaborated, and well-amiiiged manual.**— 


s Illustrations. Bv Professor HUXLEV, 

*' Asmall book , but pure gold throughout 
• a superfluous word, and yet it is a*”'''— - 
QUESTIONS on the SAME, zr 


sH clear as daylight.”— (Tmirtfiast 


POLITICAL ECONOMY for BEGIN- 

NERS -By MILLICENT GARRETT FAWCEIT. With Qua., 
tione. New Edition. i8mo, n. 6 i. 

LESSONS in ELEMENTARY PHYSICS. 

—By BALFOUR STEWART, FRS, Profetsor of Natural PhUoMphy 
In Owens College, Mancheiter. With Coloured Diagram and uumeiMM 
lUuatratioaa. New Edition. iSmo, .r. fuf 
"The beau ideal of a ecientific clau-book, claar, accurate, and thorough ” 
—Edncatunal Times 

OWENS COLLEGE JUNIOR COURSE 

OF PRACTICAL CHEMISTRY By F. JONES, Chemical Maater 
in the Grammar School, Maarhester. With Preface by Prof. Rosco*, 
r R S i8mo, er. [//gw Edittm tn ikt Prt$t. 

ELEMENTARY LESSONS IN PHY- 

SICAL GEOGRAPHY By Profewor OEIKIF., FRS. 

[Prepannt 


OTHER VOLUMES OR THE SJIRIBS IN PREPARATION. 


MACMILLAN & CO. London. 
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ENLARGEMENT OF 


“THE PRACTITIONER” 


SANITARY MEDICINE 


AND PUBLIC HEALTH. 


Price ij. ba Monthly. 


Yearly Subscription i8s. Post Free. 



THE PRACTITIONER: 

A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH, 

FRANCIS E ANSTIE, M D.. FRCP 

Senior Assistant Physician to Westminster Ifosptal, and /uturer on Medume in Westminster Hospital School 

"PRACTITIONER” OFFICE, 29, Bedford Street. Cavent Carden, W C. 

London, April, 1873 

The Publishers of The Ptacttttonerhxve much pleasure in announcing the iniincdiate enlargement of thejouriul 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men 

The numerous Medical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the roost lecciit and correct mformalion 
respecting all matters which concern the important duties which they are called on to pciforrn At present there is 
no such source of information , for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession in a compact and continuous manner. 

The Publishers of 7 he Pradtltoiter have the pleasure of announcing that the F.ditor has succeeded in obtaining 
the promised co-operation of several of the most distinguished authorities in bamtaiy Medicine, in making the Public 
Health Department of the Journal all that it should be Each monthly instalment will consist of three sub-scctions 
the first, an original article on some hygienic question of generit interest , the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent , the third, a biicf mention of all new inventions 
in the way of apparatus and processes for carrying out the details of sanitary woik. 

The first number of the enlarged PraAihoner will appear in May, or rather it will be published on the 26th of 
April , and arrangements have been made by winch the Journal will in futuie always appear on the 26th of the month 
before its nominal date 

It has not been thought advisable to materially alter the name of the Journal, which the Publishers arc happy to 
believe has become favourably known to a wide circle of readers. In its new senes, thertfore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health ” and under this denomination the 
Publishers confidently hope that it will attract a large increase that support which the profession has already 
liberally given to it In this belief they have determined not to increase the present price (u. bd. monthly), although 
their subsenbers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS;— 

ORIGINAL COMMUNICATIONS : 

James Ross, M.D. — The Geometrical Method in Medicine. Part III. 

Dr. Anstie — On the Use of Ergot of Rye in the Hsemoptysis of Phthisis. Part III. 

Samuel Craddock. — Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm. 

The Editor.— Note on Dr. Dale’s Case. 

CLINIC OF THE MONTH. 

EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

NEW DEPARTMENT OF PUBLIC HEALTH. 

CONTAINING AKTICUW ON 

Sanitary Oiganisation in England. I Propagation of Enteric Fever by the Milkman. 

Health Aspects of Sewage Irrigation. j Protection of Europe from Cholera and Plague. 


MACMILLAN AND CO. 29 & 30, Bedford Street, Covent Garden, London 
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E. DENT & CO., 61, SySknd,>j& 34, Royal E3C<diange. ^ 

(FACTORY, SA^OY ST.), L07JD0N. 

MANUFACTURERS OF CHRONOM9>TBRS, WATCHES, ASTRONOMICAL AND 
' TURRET CLOCKS (with or witteut Galvonic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H RH. the PRiiMiK of Wales, and H.l.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of th* HOtfSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich 

Cataltgtia *r Bjtimattt oh Apfluatton 


IMPROVED SPECTRUM APPARATUS. 

JOHN BROWNING to ciill the attention of the icisnUfic public to the fact that he has, remodelled and greatly improved 
nearly the whole of hi* apesialuic* in Spectroscop** wUhlB the lutyear, more particularly he would mention hii Miniature 
Spectroscope, the Direct-vision Spectrosco je, with micro metrie meagunng apparatus, and his Universal Automatic Spectroscope. 
John Browning can now supply one of these inttraments with • dispersive power equal to eleven flint-glass pnsitig, and so compact 
that It can be easily adapted to a 4 m refracting telescope. 

COLONEL CAMPBELL'S NEW SPECTROMETER. 

By the aid of this contrivance, an unskilled observer may map any spectra without takuig readings. 


JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c., 

63, STRAND, W.C., & HI, MINORIES, LONDON, E. 
ESTABUSHED 100 YEARS. 

LIST OP SPECTROSCOPES FREE BY POST. 

AV ILLV’iTRAth.D DESCRtPriVS CATALOGUE OF SPEC EKOSCOFES, 18 “iTAMPS 


BY DR LIONEI BEALE, F R S 

ON KIDNEY DISEASES, URINARY 

“'POSITS, am “ 

i. Diagnotii, 


DEPOSITS, and CALCULOUS DISORDERS . includins tha Symp- 
u. Diagnotii, and Treaimeni of Urinary Diteatet Tbird Kditwa, 
, upwaras of 40b Illuatratii 


of Urinary D; 
J & A CHURCHILL. 


ZOOLOGICAL SOCIETY'S LATEST 
PUBLICATIONS. 

s of the Scientific Meetings of th* Society for xSn.** doth. 
Papers resd at the •«ci«nti6c Meetings la With 75 


fVom 1848 to 1860, ai 


Dr Tames Murie, F ( S - On tha Organmatfon of the Caamf Whale, 
Glohtoc^fphalus mtlasy rraiil With nine Plates. 

Vol VI 11 , Parts Pricr *41 • onlaining— *■ 

professor P Martin Duncan F K S ■^K Description of the Madrepo- 
rana dreilkied up during the l-xp duiuus of H M S ^sWa/^in 
idf^and 1870 With eleven Plates 

'^Revised List of the Vpricbritrd Anuiiais now or lately lirtiig; ia the 
Gardens of the /oological Society of I ondon 1874' Price ar 

1 hese may be obtained at the SocictN's Offiuo, h, Hanover Square, W 
et Messrs LONGMAN’-o, Paicrn«>s«er Kow, h. C , or through any book- 


THE ARITHMOMETER (Thoma# de 

CULMARSI-Ac.Uiili'ing mach,„c for perrorming *11 iriflineUad 

InT™atThe*Oerwrat*Refi« "r oX'/" W,r OOlee, Indi* 

Office, Board of Trade, and other (>overnnirnt OfliceK, by all the luge 


n ing/an. 


quotient and quotient efface^ Pnc. 

•>ole Agent for P!,ogiand, t* c to 
ClLBltL, Patent Agent, 4 South S 
Price List and all otner paiticulars 1 


from jC 6 to ^3* 


UNMOUNTED MICROSCOPIC Ob- 
jects m great vanttv by a well known MicroKoput For LnUS 
oddrew “ Micro ,” can of Hr Laahaia, Chemist, Romford, EaaiB. 


THE NATURAL HISTORY OF THE CURACOA’S VOYAGE IN 
THE PACIFIC 

Now ready, with a Colourwl Chart, 43 Coloured Plate* and Cbronohtho- 
graph. and 9 Illustrations In Lithography, chiefly of Objects of Ntiural 
History, 8 full-page Wood Engravings and several other Plates, and 36 
Woodcuu in lha Text , in One Volume, imperial 8vo, price .aa olotn. 

JOTTINGS DURING the CRUISE of 

Her Maiesty’s Ship the Cunwoo, among the South Saa lalanda in 1S65 
BythelateJULIUSBRE.NCHfLIY, Eaq HA PROS 
London : LONGMANS, GREEN, ft CO , Paienioster Row 
TEXT-BOOKS OF SCIENCE 

Edited by T M Gooenva, M A. and C W MBaxiriILP, F R S S. 
Just published, in small 8vo, price 31 6d doth 

ELECTRICITY and MAGNETISM. By 

FI.KtMlNG JENKIN, F R .SS L and E Professor of Enginaer- 
mg in the University of Ediuburgh 

Tcit(-Buoks>rrr«#M6'>H^/wWppnce 3* 6d e^ch — 


1C Chembtry ” 

L and I ngonoraetr) 
ne, with bolutioii^ 


Ngw ready, Farts z to 5 (demy 8vo, 21 6d. each), of * 

HISTORY of BRITISH BIRDS. By the 

late WILLIAM YARK ELL, VPLS FZS 'Fourth Edmon, revised 
bv ALPaan Newton, MAh R,S Profcssorof Zoology and Compara- 
uve Anatomy ui [he University of Cambridge, F L.S VP Z.S , &c. 
JOHN VAN VOORST, x, Patemoslor Row, Undoo 
New Work by DR. LIONEL BEALE, F R S 

DISEASE GERMS: and on the Treatment 

of Ihe Feverish Slate aS Plates, tar. 

I Supposed Nature II Real Nature 

J. ft A. CHURCMILU 
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[AllKighlxt 


ROYAL GEOGRAPHICAL SOCIETY 

Th« Ann venary Meeting will be held by perimseion of the Chancellor 
id bei ate in ll elUllof theUni«r« ly of London Burl ngio Oardeut 

MONDAY. May a6th at i p m Major ' ’ - “ ' " 

I. K C B ^eaident n the cha r 


Ae Dinner will take place at W Ills a Rooma 

day Major-General Sir H C Rawlinton " ' 

Dinner Charge Oni* Guinea payable ai me uuor m j caeo 
and Placea laken at I SavleKow Burlington Girdeoa Ibo 


Henry C Kawl 
iir past 6 on Che same 
be had 


SCHOOL OP CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W 

Dirbcted by ARTHUR VACHER 


ROYAL POLYTECHNIC INSTITUTION, 

309 REGENT STREET W 

LABORAl ORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Class and Private Stud es Invest gallons connecled w th 
Patents Conducted Classes are now forming m Chemisuy, Physics 
and Steam —For Fees and Syllabus apply to the Professor of Chcm s 
try Sc enlific Department Royal Pulytecbn c Intbtution. 


ROYAL COUNCIL OF EDUCATION.- 

Tbe Laboratory and Class rooms of Berners College are open ( 
Pupils EVERY DAY and EVENING Tha lubjecu of the abo' 
Examinations can be studied either Privately or in Classes Fe 
modarate Analytes and invescigatioae imuducted —Apply to Pn 
E V GARDNER. P S S F S A 44 Berners Street W 


BY DR BEAIE F R 5 Now Ready 

AN INTRODUCTION TO PHYSIOLOGY 

and MEDICINE Bioplasm Pp 350 w th aa Plates 6s U 
J & A. CHURCHILL 


MACGILLIVRAY’S BRITISH BIRDS. 

I^lr, half calf complete Apply to M D, PoatOHioe Can 


The REV. L. HENSLEY, Vicar of Hitchin, 

lermady Fellow nod Aseieunt Tutor of Trinity CoUegm ‘- ’— 
^oeiVesteraa^Pupil^to pregiiw for ■“ "■ 


iS Vuiycnitise, anti mil have 


LONDON LIBRARY, 

ta, ST JAMEbS SOUARE -(Founded m 1841) 
/’a/roM-U R H Ttix PaiNcE or Wales 
P rvsrn’rwr-lHOMAS CablyLE Esq 
This Lbrarycontatns 00,000 Volumes of Anc 
n various Languages St user pt 0 » year 

io Lift Menoenbip ;£s6 
h fieen Volumea ara allowed to Co intry at 
Reading-room open from Ten to half past b a 
ROBERT HARRISON 


fown Members 
i on npphcauon 


GEOLOGY BOTANY &c 

JOHN TYM, of Castleton (Peak of Derby- 

sh re) hat 0 Sale a very Ivge assortment of Minerals and Fosttls 
j rticularly from the Lias Coal,^ and Mountain Limettone Rare Speci 
nena at re sonable pr ecs Students Collections tn Cabinets 130 
'•pccunen', j£o 3S and to on n proport on (spec ally arranged to “ 
trite Lyell Page Alleyne N cl olton liana Stc ) Dried N 
and herns in elegant fol us Fluor Spar and Marble Omar 
Catalogues post free Address— John Tym 


TISLEY AND SPILLER, 

OPTICIANS & SCIENTIFIC INSTRUMENT 

MAXERS, 

172, BROMPTON ROAD, SW, 

(Three minutes walk from South Kensin|;U>n Museum), 

All kmds Ml Optical Philosophical and C! ora cal Apparatus s ppl ed. 
Agents for Hartnack s Microscopes &c 

THE LONDON SPECTROSCOPE COMPANY, 


OHABLSS OWEN, Knnager 

Ten years with Johm Bko vninu of I e M nor i-v Nephew 
Mat ag^ to the late Henry Uarkuw of O 
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. 

[46 & 48, CITY ROAD, LONDON, EC 

Wholosnlo Monufaotiirors of 
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THE OCEAN SURVEY EXPEDITION. 


BY DR, WYVILLE THOMSON, F.R.S., 

Director of the Scientific St«ff of the ChaHeufrer Expedition. 


In 8vo, cloth, extra gilt, with nearly ico Illustrations and 8 Coloured Maps and Plans, price 3lr bd This day 


THE DEPTHS OP THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 


Ot H M S. Ltghlnimr and I'otcuptne during the Summers of 1868 69-70, under the Scientific Direction of 

Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S , and Dr, Wyville Thomson, F.R.S 


Jt tmsilic tmfoilant andtn/n<Uiu^ xsti/lt t! oidid tn thir voliimi lhai tnduiui thf C(>i’niiment to send out the ^rtat Frf'idthoii 
Himi lauHt/iid undo the siuntt/u pudumi oj Dt H yiiile 'I/wmsett, tehuh n ifoicii oj as the most impot tant surveying expidilivn 
which has tt'it 'othd/iom any couutty 

" Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, aud elaborate tables of 
the deep-sea temperatures ” — Daily News 

“ Even to the non-scieiitific reader, who understands neither I aim names nor Miller-Casella thermometers, this book may 
still be full of interest, if he who gl.inees at it cares to sec what a wonderful world he lives in, and how very little he knows of it 
The book is worth having only foi its ilh'stiations I.ooking at the engravings 't >s not too much to say that no such illustration 
of the peculiarly delicate and complicated forms of lower animal life have yet appeared ” — 'r'tnus 

“ It IS not too much to say that all who wish to follow what the Chaltuur.e does, must lie acquainted with what ha<l been done 
by the other visaels previously lent by the Admiralty This copiously illustrated, most interesting, and viluable record of 

invaluable « search "—Standivd 


Second Edition, in imperial 8vo, cloth, extra gilt, price 3ir. M , Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. This Day, 

THE FORCES OF NATURE: 

A POPULAR INTRODUCTION to the STUDY of PHYSICAL PHENOMENA, 

By AMEDEE GUILLEMIN 

Translated from the French by Mrs NORMAN LOCKYER, and Ed.ted, with Additions and Notes by 

J. NORMAN LOCKYER, F.R.S. 


CONTENTS. 

Book I. Gravitj'.— Book II Sound, — Book HI. Light. — Book IV. Heat - Book V. Magnetism. — Book VI. 

The Electric Light. — Botde VIL Atmospheric Meteors, 

“ Translator and editor have done justice to their trust. The text has all the lorce and flow of oiiginal writing, comlnnmg 
faithfulness to the author's meaning with purity and independence with regard to idiom; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Noihmg 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity and 
chromatic truth of the coloured plates Altogether the work may be said to have no parallel, either in point of fulness or atirac- 
tion, as a poputat* manual of physical science .... What we feel, however, bound to say, and what we say with pleasure, 
IS that among Works of its class no publication can stand comparison with it either m literary completeness or in artistic grace.”— 
Saturday Pei'iew 


MACMILLAN & CO., London. 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo. los. 6d. [7/<» day 

Contents- — Administrative Nihilism. The School Boards what they can do and what they may do On Medical Educa- 
tion. Yeast. On the Formation of Coal On Coral and Coral Reefs On the Methods and Results of Fthiiology On some 
Fixed Points in British Ethnology. I’al.contology and the Doctrine of Evolution. Biogenesis and Abiogene is Mr Darwin’s 
Critics The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation. 

(By the same Author— LAY SERMONS, AdDRE&SES, AND REVIEWS. New Cheaper Edition Crown Svo yr, ) 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R S., late Principal of the 

United College in the University of St Andrews By J C SHAIRP, LL D , Principal of the United College 111 the 
University of St Andrews, P. G TAIT, M A., Professor of Natural Philosophy m the University of Edinburgh, and 
A. ADAMS-REILLY, F R G.b With Portrait, Map, and Illustrations Svo, i6r ['Jhis day 

“ Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist's library can be 
deemed complete ” — Standard 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 

Crown Svo, lOr (>d 

CoNiENi's: — The Mystery of Matter The Philosophy of Ignorance. The Antithesis 01 Faith and Sight The Essential 
Nature of Religion. Christian l'.aiilheism 

CALIBAN : THE MISSING LINK. By Daniel Wilson, LL.D., Profetsor of History 

and English Literature in University College, Toronto Svo, lor. 6d 

A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C L., 

late Fellow of Trinity College, Oxford Svo, lor 6./ 

Con tents " Ancient Greece and Med'xval Italy ,” “ Mr Gladstone's Homer and the Uomcri. Age- , 1 he Hi >tori.nis 

of Athens,” "The Athenian Democracy ,” "Alexander the Great “Greece during the .Mace Ionian Period ,” “ Mommsens 
History of Rome,” " Lucius Cornelius Sulla ,” " I'lie Flavian C.esats " (Firm Si kils, Skumi Llhiion, Svo, tor 6(f) 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some ol 

their Applications By W. T THORNTON, Author of ‘‘A Ircati^c on I.aluiir ” Svo, itn 6if. 

Contents: — I. Antc-UliUtananism 11. History’s Scientifn. Pretensions. 11! DaviJ lliime as a Metaphysician IV 
Huxleyism. V. Recent Phases of Scientific Atheism VI Limits of Demonstrable J lieisin 

STUDIES IN THE HISTORY OF THE RENAISSANCE By Walter H. Pater, 

M. A., Fellow ol Btasenose College, Oxfoid Crown Svo, 71. 6</. 

THE SCIENTIFIC BASES OF FAITH. By J. J Murphy, Author of “ Habit and 

Intelligence.” Svo, i+r. 

THE INTELLECTUAL LIFE. By P G Hamerton Crown 8vo, los. 6d. 

[y/«a day, 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man m Early Times. 

By EDWARD CLODD, F.R.A S Crown Svo, 3 r. \,Tlmday. 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A , Fellow of St. Peter’s 

College, Cambridge. Crown Svo, y 6d 

MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER. F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and Iho SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown Svo, 6t 

The Timts says •. — “ It solves Anally a geographical nddle which hitbotohad been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill ; it abounds in animated tales of exploits dear to the heart of the Biitish sports- 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power.” 

THE ALBERT N’YANZA GREAT BASIN of th* NILE, and EXPLORATION of the 

NILE SOURCES. Third and che^r ediliop, with numerous lUustrations and Maps. Crown Svo. 6 j 

“The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
prodneedtwo volumes which can be read straight through with ease and pleaiute.*’—Ci<ar<fio«. 

“Charmingly wntten, full — as might be expect^— of incident, and ftee from tbst wearisome reiteration of useless mets which 
is the drawback to almost all hooVr of African travel." — Sjfectator. ^ 

MACMILLAN fir CO, London. 
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CONTENTS OF No. 5. MAY 1873. PRICE HALF-A-CROWN. 

eel Pen Trade (With Portrait ) I Dye Work* of Me«»r» Boutaiel and Co , Oichy-la-Garonnc. (With ni 

lirden rou* Illustrations ) 

luly I On the Utdisalion of the Residue obtained by Burning Pyrites in the M 


Mr. GUIott and the Steel Pen Trade (With Portrait ) 
Timber Trusses and Girders 
The Sdk Industries of luly 
Blowintt m a Blast Furnace 


The Patent Steam Non-radiatimf Engine . . „ „ 

The House of Strogonolf, the Conquest of Siberia, and the Russian Fnr 

Chemhtr^'as^pplied to the Arts Metallurgy, Chemical Manufactures, dild 
«" -u hom Foreign Periodicals, &c 


On the Utdisalion of the Residue obtained by Burning Pyrites in the Manu- 
facture of Oil of Viinol 

The Practical Note-Book of Technical Information useful to Students and 
Workmen (With numerous Illustrations ) 

Memoranda on 1 imbcr— Spiral Scrolls and Volutes and hov to describe 
them— Method of Delineaiing Architectural Stibjecu in Perspective 
^The Deline lUon of Mechamcid Subjects -1 he Student’s Sketch- 
book of Working Draumgs— 1 he Architectural Mouldings, and how 


The Plough . its History, Construction, and Management (With IirAs- The Collection of Ma^lic at Chios 

trations ) Building and Practical Memorand.a (With Illustrations ) 

I Selenitic Moriar-lndestmctible Paint-Gram Ventilator 

LONDON : PUBLISHED FOR THE PROPRIETARY AT No. 7, PRINTING HOUSE SQUARE, E.C. 

{Mrt door to ikt “Times” Office^ 


‘THE GARDEN.” 


EDGINGTON’S GARDEN NETTING, 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

ed by John ALaaaHon Clakkb, Secretary to the Central Chamber of 

Devotes special attention to the discussions and proceeding* of the Cham- 

function These PilU rcgu’nte and strengthen digestion more read: 
more efficiently, and with more certainty, than any other combination 
drugs, be it ever so scientifically prescribed Nothing can exceed i 
ability of Holloway’s medicines to secure oatural luDCttonal action 

C D Y Q "A most dehaoui and valuable article.” 

r n I w standard. 

CARACAS 

” It IS the very finest Cocoa ever olfared /"S A 

tothtpdOic"— Court Circular 

bers of Agriculture of Great Britain (which now number upwards of 

s8,ooo members), besides giving original papers on practical farming, 

and n maatof intelligence of particular value to the agriculturist 

"Asa delicious, refreshuig, and nourishing beverage, with delicate flavi 

and fine aroma, it certainly suipassei anything that has yet been offered 

the public "—London Mtmr 


PICKERING, 31. Arundel Street, Strand, W.C. 


RUPTURBS.-BY ROYAL LETTERS PATENT. 

[WHITE’S MOC-MAIN LEVER TRUSS 

Bowed by upwards of too Medical Men to be the noeteflee' 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY MAON^TISM. By J. C. Maxwell, M.A. 

F.R S., Professor of Experimental Physics m IlqlvpnUy of Ci(n^ 4 f(P' * voU 8vo, 3ir. 6rf 

ELEMENTS of NATURAL PH|;.pBOFHV, Frof. Sir Wilfliam Thomson, F.R.S., 

and Prof. P. G TAIT. Part I 8vo 9s. ’ 

The GEOLOGY of the VALLEY pf ths THAMPS- By John Phillips, M.A. F.R.S., 

Professor of Geology in the University of Oxford With Colonred Mi|p ^nd Numerous illustrations 8vo, 21s 
“ It does not often fall to our lot to open a book devoted to Science, §pd to derive from it the large amount of pleasure, and at 
the same time of real instruction which wc have found m the pa^e| of tW volume. "—/fMvHfrKm. 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period ’’—Pall 
Mall GazelU. 

VESUVIUS. By Professor Phillips. With numerous Msps and Illustrations. Crown 

Svo, lOr. 6rf. 

" Professor Phillips has undertaken to give an authentic history of Vespvius from the days of Grasses to the end ol 1868, and to 
explain the phenomena of the burning mountain according to the laws ol a rigid induction IIis plan has been successfully camrf 
out, and has resulted in a work of high value .” — Pall Mall GazHU 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 

practical Observatory work, With 224 Illustrations and numeous Tables By G F CHAMBERS, F.R. A S , Barnster-at- 
law Demy Svo, cloth, 856 pp , price 2ir. 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London New Edition, with Solutions. Extra fcap 8vo. Cloth, price 6s 6ii. 

“ A too rare example of what a good elementary text -book in any science ought to be the language brief, simple, exact j the 
arrangement logical, developing m lucid order principles from fact., and keeping theory alw.tys dependent upon observation [ a 
book that keeps the reason of the student active while he stnves to master details difficult but never without interest,"— 
Examiner, 

EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A.. 

F.R S., Senior Student of Christ Church, and Lee’s Reader m Chemistry, and H. G. MAD AN, M.A , Fellow of Queen's 
College, Oxford, Senes I , Qualitative Exercises. Crown Svo, pace js. (ri. .Second Edition. 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Cheinisliy,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample mstruction. are given to the student 
at every step, and the instructions are farther enforced by excellent illustrations. The first portion consists of an examm.ation 
of the principal gases, and of the principal radicles and their salts , whilst the second treats of the systematiL analysts of a 
single salt. The Appendix contains a variety of useful tables. Many useful practical hints are dispersed throughout the 
Tolume, which ts one worthy in every respect of a place m the Clarendon Press Senes .” — Medical Times 

AN ELEMENTARY TREATISE ON HEAT. By Balfo^^ Stewart, LLD., F.R.S, 

Professor Natural History in Owens College, Manchester. Extra fcap. Svo, with numerous Woodcuts and Diagnsms, yj 6d. 
New Edition, revised and enlarged. 

“ The publication of this manual is exceedingly well-timed , it includes within narrow limits the leading facts and principles of 
this younger-hom of the Sciences, and for the mastery of the greater portion of flie contents only requires ordinary intelligence on 
i)ie part of the reader .” — Spectator 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 

Anatomical Investigation, and Illustrated by Descriptioiu of .Specimens and of Figures By GEORGE KOLLESTON, 
M.D , F.R S., Linacre Professor of Physiology, Oxford. Demy 8vo, price i6». 

“Teacher and student alike will rejoice over this volume It supplies us in a thorough, yet easily mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descnptions being drawn in 
order from every sub-kingdom and each class of the animal world ” — Spectator, 

“A book of the highest character and value '' —Athemrum 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 

Astronomy in the University of Oxford. Crown Svo, price ^s M, 

A SYSTEM OP PHYSICAL EDUCATION ; Theoretical and Practical, with numerous 

Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, Svo, price ^s, id, 

“ The vrork before tu is one which should be in the hands of every ^choolraaster and schoolmistress. It is marked in every 
ine by good sense, and is so clearly written that no one can tqistake its rales.” — Latiett. 

A TREATISE ON NATURAL PHILOSOPHY, By Sir William Thomson, F.R.S., 

Professor of Natural Philosophy m the University bf Glasgow, and B. G. TAIT, M A , Professor of Natural Phil^phy In 
the University of Edinburghe Voiomo I. [-^ Edtu.jn m the /ress, 

Oxford : Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University . 
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ENLARGEMENT OF “THE PRACTITIONER.” 


SANITARY MEDICINE 


jPri^e IS. 6a Monthly. 



AND PUBLIC HEALTH. 


Yearly Subscription i8j. Post Free. 


THE PRACTITIONER: 

A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIO HEALTH. 

EDITED BY 

FRANCIS E. ANSTIE, M.D, F.R.C.P. 

Senior Assistant PAysictan to Westminster Hospital, and Pecturer on Medicine in Westminster Hospital School 

“PRACTITIONER” OFFICE, ag, Bedford Street, Covent Carden, WC. 

London, April, 1873. 

The Publishers of The Pi actitsoner hAve much pleasure in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health. 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men. 

The numerous Medical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most recent and correct information 
respecting all matters which concern the important duties which they arc called on to perform. At present there is 
no such source of infoimation ; for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession m a compart and continuous manner. 

The Publishers of The Practitioner have the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation of several of the most distinguished authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be. Each monthly instalment will consist of three sub-sections . 
the first, an original article on some hygienic question of general interest ; the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent , the third, a biief mention of all new inventions 
in the way of apparatus and processes for cairying out the details of sanitary work. 

The first number of the enlarged Practitioner will appear in May, or rather it will be published on the 26th of 
April ; and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
before its nominal date. 

It has not been thought advisable to matenally alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of readers. In its new series, therefore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health .” and under Ais denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has dready 
liberally given to it In this belief they have determined not to increase the present price {is, 6d, monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS:— 

ORIGINAL COMMUNICATIONS • 

James Ross, M D —The Geometrical Method in Medicine. Part III. 

Dr. Anstie. — On the Use of Ergot of Rye in the Haemoptysis of Phthisis. Part III. 

Samuel Craddock. — Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm 

The Editor. — Note on Dr. Dale’s Case. 

CLINIC OF THE MONTH. 

EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

NEW DEPARTMENT OF PUBLIC HEALTH. 

CONTAINING ARTICLES ON 

Sanitary Organization in England. I Propagation of Enteric Fever by the Milkman. 

Health Aspects of Sewage Irrigation. | Protection of Europe from Cholera and Pl^te. 
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MACMILLAN & CO.'S SCIENCE PRIMERS 
FOR elementary SCHOOLS. 

Under the jc.int Editorship of PROFESSORS HUXLEI^ROSCOE, AND BALFOUR STEWART.. 

A mtihod ailm.iahty iuihj to aHnut the interest amt attention of vo-ms; leholars They are woniieifuHy clear and luaJ in their 
lUitiuctioHs, umple in style, and admitahh in plan ” — EBUCAllosiAi TlMfck 


A’£li VOLUME fUSr PUBLISHED. 

PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, LL.D., F.R.S., 

Murchiion Profes-or of Geology end Mineral .gy lu the Umveraity of Edinlmreh Wuh numerous Illustrations, iBmo, (.loili, ,r 


PRIMERS ALREADY PUBI ISHP.O 

PRIMER OF CHEMISTRY. By H. E. 

ROSCOE, 1* R ^ , I'rofeswr of Chemistry ui Owens College, Manches 
ter Second EdiUou iSmo, cloth, u 

PRIMER OF PHYSICS. By BALFOUR 

STEWART, F R S . Profeisor of Natural Philosophy in Owens Col- 
4«ge, MAncKester Second Ediuon 18010, cloth, 


PRIMERS IN PREPARATIOM 

INTRODUCTORY, By Prolessor Huxley, 
PRIMER OF GEOLOGY. By Professor 

GEIKIE, F K S 

PRIMER OF BOTANY. By Dr. Hooker, 
PRIMER OF ASTRONOMY. By J. N. 

LOCKYER, K R S 


MACMILLAN AND CO.’S SCIENTIFIC 
CLASS BOOKS. 


NEW VOLUME yUf>T PUBLISHED. 

LESSONS IN ELEMENTARY ANATOMY. 

turer in Cuiiiparative Anatomy at St Mary's Hospital With upwards of 40U Illustratious iBmo, 
VOI.UMES ALREADY I'liTtLISlIF-D 

POPULAR 


By S 


,»f this Work iH the dire 


ELEMENTARY LESSONS in ASTRO- 

NOMY-Uy J NORMAN LOCKYER, FRS, with Coloiirc.1 
Diagram of tha Spectra of the »Sun, Stars, and Nebulm, and numcrou> 
niustrauons New Edition j8mo, 5J eA 
•* The book is full, clear, and soned d thtutt^m 
QUESTIONS ou the SAME is. M. 

LESSONS in ELEMENTARY BOTANY 

-With numerous Illustrations By Professor OLIVER, P R.S , P L S 
New £duion» zSnio, 4^ ^ 

“Weknowofno work so well suited to direct the botanical pupU’seOort 
as that of Pc«<ks%or Oliver " — tf^hiurat iiutory 

LESSONS in ELEMENTARY CHEMIS 

TRY, - 

With n , „ 

Spectra New Ediuon t8mo, 

"A small, com-iact, carefully elabi 


ELEMENTARY LESSONS in LOGIC 

Uh DUCriVE and INDGC 1 IVE -By Professor J EVONS Witheo 
piou^i Questions and Examples, and a Vocabulary of Logical Term* 
New Edition i8mo, 3^ 6 d 

LESSONS in ELEMENTARY PHYSI- 

I OLOGY-With Numerous Illustrations Bv Professor HUXLEY, 
I FRS New tduion i8mo, ,1 6d 

I gUE!>110NSontheSAME,it 

I POLITICAL ECONOMY for BEGIN- 

NERS -By MILLILF NT GARRETT FAWCETT. With Quot- 
tiont. New EdiUon tgino, a» id. " 

LESSONS in ELEMENTARY PHYSICS. 

-By BALPOUR STEWART, FRS, Professor of Natural Philosophy 
in Osrena Colleee, Man ::hester. With Coloured Diagram and numerous 
Illustrations. New Edition. iSmu, 4< (<d 
“ The beau ideal of a scientific class-lwolc, clear, accurate, and thorough " 
—hJuathonal Timet 

OWENS COLLEGE JUNIOR COURSE 

OP PRACTICAL CHEMISTRY Bj F JONES, Chemical Master 
in the Grammar School, ManrhesUr With Preface hy Prof Roscoa, 
FRS lemo, a» id [Am- hdilioa in the Prtst 

ELEMENTARY LESSONS IN PHY- 

SICAL GEOGRAPHY By Professor GEIKIE, FRS 

IPrtpnmt 


OTHER VOLUMES OF THE SllF.IES IN PREPARATION 


MACMILLAN & CO laondon. 
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IMPROVED SPECTRUM APPARATUS. 

JOHN BROWNING begs to call the attention of the seieQtUic public to the fact that he has remodelled and greatly improved 
nearly the whole of his specialities in Spectroscopes within the last year; more particularly he would mention his Miniature 
Spectroscope, the Direct-vision Spectroscope, with micro metric measuring apparatus, and his Universal Automatic Spectroscope. 
John Browning can now supply one of these Instruments with a dispersive power equal to eleven flint-glass pnsms, and so compact 
that It can be easily adapted to a 4-m, refracting telescope. 

COLONEL CAMPBELL’S NEW SPECTROMETER. 

By the aid of this contrivance, an unskilled observer may map any spectra without taking readings 


JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, Ac., 

63, STRAND. W.C., & III. MINORIES, LONDON, E. 
ESTARUSHED too YEARS. 

LIST OF SPECTROSCOPES FREE BY POST. 

AN tLLUSTR iFKD DRSCRIPliyE CATALOGUE OF SPEC TROSCOTES, iS STAMPS 


LYELL’S ANTIQUITY OF MAN 
Now ready, 4th Edition revised, with Illuittatuiot, Svo, >4#. 

THE GEOLOGICAL EVIDENCES of the 

ANTIQUITY OF MAN With an Outliae of Glacial Poat-ieniary 
Geology, and Remarks on the Ongin of Spectes, with special reference 
to Man's I- iwt Appearance on the Earth By Sir CH AtttES LYELL. 


THE PRINCIPLES OF GEOLOGY; or 

d Its Inhabitanis, considered as ' 
with lUusirations a voh Svo, I P”'*' 


MR. J. C. STEVENS 

Has much pleasure in announcing the following 

SALES FOR MAY AND JUNE. 

The Collection of Bnluh and Foreien Intect., Entomalogical Books, &c , 
rihe late THOMAS PARRY. Esq. of Merthyr 

Concholojical Library of the late T NORRIS, Esq , 0 
I late r NORRIS, 


THE STUDENT’S ELEMENTS of GEO- | 

LOGY Sixth Ihouaaiid With 600 IllustratioDS Post Svo, 

JOHN MURRAY, Albemarle St^et. 


,Now ready, post Sro, tot. id. 

HUMAN LONGEVITY; Its Facts and its 

Fictiona. Including an Enquiry into some of the snore Remarkable 
Instances, and Sugtestion. for Testing Reputed Cates Illustrated by 
■ Yy WILLIAM J rHOMS, P ” * " - ' 


House' of Loris 

JOHN MURRAY, Albemarle Street 


S A., Deputy-Labnenan, 


NEW WORK BY PROF. MAX MULLER 
On May 31, in One Volume, crown Sro, price tor id 

INTRODUCTION to the SCIENCE ofl 

REt lOION Four Lerturei delivered at the Royal Institution, with 
n Lecture on the Philosophy of Mythology and an Essay on Palto 
Analogies m Religion By F MAX MULLER, M A Profeasor of 
Comparative Philology at Oxtord 

London LONGMANS, GREEN, * CO Paternoslor Row. 

ZOOLOGICAL SOCIETY’S LATE.ST 
PUBLICATIONS. 


Plates, mostly coloured, ay* id , with Plates uncolouncd. 14* id 
Index to the Proceedings of the Zoological Society from 1S30 to 1847 
from 1B4S to rSdo, and from l86> to iByo, in three volumes Pnee it, each 

''°'“r«nsaction8 of tho Society "-Vol VIII. 

Part 4 Pnee 34* Containing- ■ 

Dr James Murie, F US -On tho OroanisaUon of tho Caeing Whide, 
cfttiecethalHi {PtlEhtHHH mtlat, Traill With nine Platom 
Vol VIII, Parts Price 04* Containing— 

Professor P Martin Duncan, F.R S —A Description of the Madrepo- 
rana dredged up during the Expeditions of H M S Pmuthtt in 
xSdpand 1870 With eleven Plates 

“Revised List of the Verlebrated Animals now or lately linog in the 
Gardens of the Zoulogical Society of London, 187a “ Price ar 
These mtw be obiamed iit the Society’s OIn«, ri, Hanover S<|bavn, W , 
•t MessriiXONOMANo', Palcroottcr Row, E C , Or through (By book- 


1 he whole of the valuable and extensive Cellection of Orchids, Agaves, 
and other Plants, the property of W WILhUN bAUNOERS, Esq, 
FRS »RHS,&c,of Hillfield, Reigatc 

An Importation of choice Orchids from New Grenada 

^vcral Importations ol 1 ree Ferns from Melbourne, New Zealand, and 

The whole of the valuable and exiensivo CoHeetioru of Orchids and 
Specimen Stove and Gieeiihuuie Plants, formed by the late FRANCIS 
WRIGHT, Esq , of Osmasion Manor, near Derby 

The fine Collection of Orchids, the property of O WOSTENHOLM, 
Esq of Sheffield 

the late Dr. BEAU- 
The valuable Library of the late Dr LEESON, F K.S , See 

AUCTION ROOMS AND OFFICES, 

38, KING STREET, COVENT GARDEN. 

(Established 1760 ) 


New Edmon, with hlap of the Environs, piece 31^ 

THE LONDON SATURDAY HALF- 

HOLIDAV GUIDE (Summer Edition), 1873 Parks, Commona, En- 
virons, Historical Sues, Antiquities, and Local Resorts for the Micro 
scopist, Boianist, Eutomologiii, and Gpologist Edited by HaNXV 
WALKan, h G S. 

Saturday Half-holiday Committee, 1 


Eighth Thousand, with 7a Plates, 4 Coloured, cloth, at*. 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr Liowpl Bnat-ii, FRS A Corapleta MmujI of 
Microsc^ical Marapulation.^ Now Processes^f Inveati^tion, 


. jses of Inveatigation, 

ir the highest powers, Photographing e| 

HARRISON, Pall MalL 


A VVKKKLY ILLUSI'KAThl) JOUJINAL 01* .sCil'.NCr. 


•• ro Hu 'Oil 

Of Katuu h.i^ts /fit. muiif whuh ttuUt for aye ” — WoRn'>\\oinu 


THURSDAY, MAY 29, 1873 


(Price Fourvence 

[All Righu we lUseivcd 


No. 187, VOL. 8] 

Registertil as a Ktwipapcr at the General PoatOflSce 

UNIVERSITY OF LONDON. I noiice 

NOl ICE IS H8RFBY GIVEN, thnl the next H-tir>c wly 1 avroinv p, ^ ^ ^ 

tiottfor MAJRICULAIION m ihi^ Umversjty will commence on MON ‘ AND ELE( TRICAL KKVflW is now publt;hul oii the ist .nnl 
DAY, the 30th of Jun», 1873 In addition to the Metropohuo Ls umo-v- isth of each month, and the pnre reducCil to lOURPl-SCE ihe 

tiOT, Provmcnl Kx-tminaiions wi\l be held at Owens CoUege, M mchcater , mmber for June i wUl co«t mi the first ««f v kcucs of p M'crs entitle I 


Oucen'e Collecc, Iwivcrpool , St Cuthbert’s College, Ushaw . and Quci 
CoHegc, Birmingham 
Every Candidate is required to transimt his Ccruhc ite of Age to the Kc I 


ir (Uiuve 


of London, Burin 


W )at 1< 


I andidates wht> pass the Matriculation Exumnation arc entitled to pro* 
ceed totlie Degrees conferred by the Uiuversity in Ari«, Laws, Science’ 
and Medicine 1 tua Ex immation is accepted ( 1) by the C oimcil of M ihtsry 
Education in lieu of the Kntraiice I xnininaiion otherwise imposed on Cniidi- 
dMet for adinuwt‘'n to the Koval Mihury Coflcge at Sandhurst and U) 
by the College 0^ hurgeotiH m lieu of the Preliminary Examiniuon other- 
uise imposed on C andidates for us Fellowship It is also among those ex 

on coinmencmg hia prefesstonsl studies , and (9) by evciy person entering 
upon Articles of Clctkship to an Aliomcy— any such person matrunUung 
III ihe I'll St DtvUioa beiog entitled to exemption from one years scnitc 

WILLIAM U CAKPlcNILk, MD, 


ANTHROPOLOGICAL INSTITUTE of 

GREAT BRITAIN and IRELAND, 4, St Marmi’s Place, TrafalRar 
Sn«xte, W C. (In which arc united the Anthropological Society 
of London, and the Ethnological Society of London ) I’rfxiJent— 
Professor Busk, F R S , Treasurer-Rev Uuabar I Heath, M A , 
Director— E W Brabrosk, Esq , F S A, 

The next Meeting of the Institute will be held on Tuesday, the 3rd day of 
June, at 8 o'clock e m precisely, whea the follouing Paper will be read .— 


The following Couimiintcaliocs and Exhibitions will precede the re idiiig 
of the Paper i “ On a ready Method of Me.-iaunng the Cubic Capacity 
of Skulls By Prof Busk, F R S , President A I -a "Flint linplenieiiH 
from St Vincent's" By Prof Rolleston, MD F R.S -3 “Copy of a 
Mural Inscription in large Samaritan Characters fioia Gaza" By Rev 
Dunbar 1 Heath, M ‘ 


J. FRED COLLINGWOOD, J/c«/«>y 


Immediately, ia one thick vo'ume, crown 8ro, doth, price 31. 

F O' O D S. 

By EDWARD SMITH, M D. LL.B F.R.S Profusely Illasttaled 
*»* A Ntw Volume of the International Scientiftc 5 on«s. 
USMRY a KING & CO , €$, CornhUI, and te. T 


ms, " by the Kev V 

I HENRY Gil LMAN, Boy Couit Ludgau HiU, K L 

A PUPIL of Huxley and Frankland, highly 

<)uali 5 cd in Houny, Ammii and Vegeub'e Phyitiolog), /o’^lugy, Orga 
n L and Inorganic t-hemisu>, Leology and l’h>Mcal iicn^Taphv, i-’d'* 
s-roiuof an Engagement « *1 J eacher of ihtawj c ’•utjfcu -‘\ildrt^ii, 
X Y Z, 8, Fulhuii Road, Brompton, S W 

GEOLOGY, BOTANY, &c 

JOHN TYM, of Castleton (Peak of Derby- 

shuc>hason Sale a very large asvorlmcnt of MnicraU and Foa’iiia, 

men-i at rcasoiuble prices bluUent<t C ullct iioo , in Cibtrau i^o 
buecimcns, /a ar , and ho on m proportion ( iiect illy arran^jcd to illun* 
into Lyell, Rag'', Alleyn'' NnheUon, Dma, •Jli' ) Uned Mohm > 
and berns in elegant foiiov Fluor Spir and Mirblo OnniiKnit 
C lulogiios post free AJdressWolm lym, Ca'>tlet<m, near Shetiield 


The REV. L. HENSLEY, Vicar of Hitchm, 

fornwrly Fellow and Asustant 1 nior of rnuiiy Lull g', Cambiu.;'', 
receives several Pupils to prepare foi ilu Unucraitus, siod will hu i 
Vacancy after the long vacation * 


TO GEOLOGISTS. 

FOR SALE. — A Collection of about Five 

Hundred Specimens (principally Australian) Willi Li'jlotue 
MARTIN BURCFSS, lo. Ashby Place, Brockky KoaJ, S E 

THE LONDON SPECTROSCOPE COMPANY, 

CHARIiES OWEN, Manager 


46 & 48, CITY ROAD, LONDON, E.C. 

Wholesale Manufactu.'ci s of 
SpecUoseopet, Muroscoptt, and nery dt.! nptwn of Mathematual, 
PhJoiophuat and Scuntiju. Imlruments. 

iMPOBTa Ra or optioai . goods. 

ASTRONOMICAL INSTOUMENTS MADE TO ORDEll. 
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SCHOOL OP CHEMISTRY, 

90, GREAT MARLBOROUGH STREET, 

LOmOM, fV, 

DmicTM BY ARTHUR VACHER. 
ROYAL POLYTECHNIC INSTITUTION, 

309, RBOKNT STRBET, W. 

LABORATORY and CLASS ROOMS ira^now o|»n for ANALVIBS 


ROYAL COUNCIL OP EDUCATION.— 

Tha Laboratory and Oast-roonn of B«m«r, College are open for 
Pupili EVERY DAY and EVENING The subjet-ts of (be above 


BEAUTIFUL MICROSCOPICAL 
OBJECTS. 


EDGINGTON’S GARDEN NETTING, 

the cheapest and moat durable, at per square yard, or in qiuntiiie, 
of aso, 500 , or 1,000 yards, carnage free 
EDGINGrON'S RICK CLOTHS for C8 years have maintained their 
eelebnty os the best 

EDGINGTON'S MARQUEES for Hire are the most elegant and 

'“IdGINGTON'S cricket and GARDEN TENTS are the prettteR 
TIFFANY, bCRIM CANVAS, and every other kind of NF I UNO, 
Be particular— FRED KDGINGTON fit CO , Rirle Oolh. Ac , Mnuu- 
factureri to Her Majesty, 5a (only), Old Kent Road, London. S E 
A quantity of good Second-naiid Government TENTS for tale, cheap 

TISLEY AND SPILLER, 

OPTICIANS & SCIENTIFIC INSTRUMENT 

MAAr£/lS, 

172, BROMPTON ROAD, S.W., 

(Three minutes’ walk from South Kensington Museum^, 

All kmds o( Optical, Philosmhical, and Chemical Apparatus supplied 
Agents for Hartnack’s Microscopes, Ac 


BY DR LIONEL BEALE, F R.S 

ON KIDNEY DISEASES, URINARY 

DEPOSITS, and CALCULOUS DISORDERS , including the Symp- 
anU Trearmenr ef TTa.n.r., Third Edition, 


toms. Dia^osis, and Treaimem of Unnary Diienses 
«5« , upwards of 400 lllustratioas 


“THE GARDEN,” 

A Yfeskly Illustrated Journal Devotad Solely to Horticulture : 
branohea 

THE GARDEN U conducted by WiiuAM Robiksok, F L.S 
” Hardy Flowers," ‘'Alpine Flowers for English Gardens," "" 
Prameiudes, and Gardens of Pans," Ac., and the best Wntera i 
pertinent of Gardening are contributors to its pagea 
The following are some of tho aubjocu regularly treated of In its pages t— 
The Flower Garden. I Hardy Flowera 


us , Aotnoroi 
"The Parka, 


The Fruit Garden 
Garden Structnrea 
Room and Window Q 

Notes and Questioaa , 

Market Gardening Tha Wild Garden 

Trees and Shrubs. I The Kitchen Carder 

Tun Oaxdin may Jbo obtained through all Newmgenu and at the Raihraj 

BookstaUs, at .ri per copy It may also be had direct from the Office at 5a. 

lor a Quarter, 9s pdl lbs: a HaUWear, and tot &A for a Year, payable In ad* 

vanes and in Monthly Parte. Speamen Copiee (post-free), tjd 
», SeudMHptoa Stnol, Coywt Gvden, W.C. 


THB ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

(kindueled by H 0 , KitAcat, H.D, F L.> , R McLachlak, F L S 
E C. Rv«, »nd H. T. iTAtut^ r.R S., Ac. 

On June i will be pnfaUsked No. Mg (etmmotidng Vol X ) of ibis peno- 
dical Ibice Sixpence roottthly, 14 pofet tvo. 

Vol IX , strongly bound in riotb. pn«e 7s , is now ready 
JOHN VAN VOORST, i, Psternoeler Row, London 


Ibis day IS published, post fivo, doth, illustrated by 8 Plates, 31, 6d 

THE PHILOSOPHY OP EVOLUTION. 

(An Actonian Prise Etsay ) 

By B. T. LOWNE, M R C 8 F L S , Lecturer on Physiology at the 
Middlesex Hospital Medical School, &c 
JOHN VAN VOORST. 1, Paternoster Row 


V ready, p 


HUMAN LONGEVITY; Its Facts and its 

Including an Enqunv into «(ome of the more Remarkable 
and Suciiestion^ for lesting Rrpiited Cnsei Illustrated by 


JOHN MURRAY, Albemarle St 


LYEU/S AN'IIQUITY Ot MAN 

THE GEOLOGICAL EVIDENCES of the 

ANTIQUITY Ot MAN With an Oudine of Glacial Poit-tertiary 
Geology, ami Remarks on the Ongin of Species, with special reference 
to MatiS hirst Appearance on the Earth By Sir CHARLES LYELL. 
F K S 

By the laine Author. 

THE PRINCIPLES OF GEOLOGY, or 

the Modern Cbunges of the Earih and its Inhabitants, considered a, 
Illustrative of Geology nth Edilion, with Illustrulions a vols. 8yo, 
tit each 

III 


JOHN MURRAY, A 


New Work by DR LIONEL BEALE, F R S 

DISEASE GERMS : and on the Treatment 

of the Fevensh State afi Plates, J»f M 
I Supposed Nature II Real Nature III Destruction 
J «t A CHURCHILL 


NEV/ SERIES OF MR PROCIOK’S SCIENTIFIC ESSAYS 
On Wednesday, June 11, in 1 vol crown fivo, price ;r id. 

LIGHT SCIENCE for LEISURE HOURS: 

&c '"fly'R a" PROCToRr'B A* Cantab? ’ll™’ Scc^rIa S *"s" ond 
Senes as fallows -- 


KritiNh Preparations f>r Observing 

The Ever Widening World of Stars 
Movements m the btar-dcpthf 
The Great Nebula of Orion 
The Sun*s True Atmosphere 
^mething Wrong with the Sun 
News from HenchclS Planet 

Firtt Senu, uuiform, Second Edition, pr 
London: LONGMANS, GREEN. * CO . Pi 


Conics of ^hort Period 

Oceanic Cuculation 

Addendum in Reply to Pr Cat- 

The Climate of Great Britain 
The Low Barometer of the Antarctic 


THE BREWERS’ GUARDIAN: 

Afortnightlypaperdevoted to the Protection of Brewers' Interes Licensing 

Legal, and Parliamentary mntten. 

lUviaw or the Malt ahd Hor^nAuus , and Wim« amo Shrit TnAonn 

The Official Organ of tho Country Brewers' Society. 

(Founded iSaa ) 

‘'TheBrewers Guardian" Upubliahed on tha Evenings of every alternate 

Tuesday, and is the only Journal officially connected snth brewmg mtaresti 

Subscription, i6r. id. per annum, post free, dating from anv quarter-day 
Single Ctqpies, u. each. Registered ihr Trensmiasion Abroad. 

OAcei—SiBond Court, Walbrook, London X.C 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, los. 6d. U'his day 

Contents . — Administrative Nihilism The School Boards what they can do and what they may do. On Medical Educa- 
tion. Yeast On the Formation of Coal. On Coral and Coral Reefs On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctnne of Evolution, Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation 
(By the same Author— LAY SERMONS, ADDRFSSES, AND REVIEWS. New Cheaper Edition Crown 8vo yj. dd ) 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 

United College in the University of St. Andrews. By J C SHAIRP, LL D , Principal of the United College 111 the 
University of St Andrews, P. G. TAIT, M A., Professor of Natural Philosophy m the University of Edinburgh, and 
A. ADAMS-RElLLy, F R.G.S With Portrait, Map^and Illustrations. 8vo, i6r [Thts day. 

‘ ‘ Not only a biography that all should read, but a scientihc treatise without which the shelves of no physicist’s library can be 
deemed complete ” — Standard 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 

Crown 8vo, lor (td 

Contents — The Mystery of Matter. The Philosophy of Ignorance. The Antithesis 01 Faith and. Sight. The Essential 
Nature of Religion. Christian Pantheism. 
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PROFESSOR HURt4EY'8 CRITIQUES and ADDRESSES. Svo, 10 #. M, \.Th,, day. 

Content* AdminislrWive Nihtlitm The School Boards . wh»t they can do and what they way do. On Medical Educa- 
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Critics 'Ihe Genealogy of Animali, Bishop Berkeley and the Metaphysics of Sensation* 
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OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 

their Applications By W. T TIKJRN'l l)N, Author of “ A Treatise on Labour.” 8vo, tor. bd 
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and where to fin 1 it— Scientific Education— On the Study of Zoology— On the Physical Basis of Life— The Scientific Aspects 
of Positivism— On a Piece of Chalk, the Origin of Species, &c. New and Cheaper Edition Crown 8vo, 7/ bd. 
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HOLIDAYS on HIGH LANDS; or RAMBLES and INCIDENTS in SEARCH ol 
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SEWAoEk By W. H. CORFIELD, M.A., Professor of Hygiene and Public Health at University College, London, Second 
Edition, corrected and enlarged. 8vo lor, 6d. 
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RECENT PUBLICATIONS. 

PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, los. 6d. 

Contents — Admimstrative Nihilism The School Hoonls whet they can do and what they may do On Medical Educa. 
tion. Yeast On the Formation of Coal On Coral and Coral Reefs On the Methods and Results of Ethnology On some 
Fixed Pomts in British Ethnology Paloeontology and the Doctrine of Evolution Biogenesis and Ablogenesis Mr Darwin’s 
Critics. The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation 

(By the same Author— LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition Crown Svo 

THE LIFE and LETTERS of JAMES DAVID FORBES, P.R.S., late Principal of the 

United College in the University 0/ St. Andrews. By J C. .SHAIRP, LL D , Principal of the United College in the 
University of St Andrews, P. G TAIT, M A , Professor of Natural Philosophy m the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S With Portrait, Map, and lUustrations Svo. i6r. 

“ Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed complete "Standard. 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 

Crown Svo, lot. 6d. 

Contents — The Mystery of Matter. The Philosophy of Ignorance. The Antithesis 01 Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism 

CALIBAN : THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 

and English Literature in University College, Toronta Svo, tor. 6d 

A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 

late Fellow of Tnnity College, Oxford. Svo, lor M 

Contents •—"Ancient Greece and Mediseval Italy " Mr Gladstone’s Homer and the Homeric Ages “The Historians 
•f Athens ;’’ " The Athenian Democracy " Alexander the Great ,” “ Greece during the Macedonian Period “ Mommsen's 
History of Roraej’’ “ Luems Cornelius SuLla,” " The Flavian Cesars.” (First Srrivs, Sfcond Ediiion, Svo, lor 6af ) 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 

their Applications By W T THORNTON, Author of “ -V Treatise on Labour.’’ Svo, lot 6d 

Contents —I. Ante- Utilitarianism II. History’s Scientific Pretensions. Ill David Hume as a Met-iphysician IV, 
Muxleyism V Recent Phases of Hcieiitific Atheism VI Limits of Demonstrable Theism 

STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 
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SCHOOL OF CHEMISTRY, 

%0, GREAT MARLBOROUGH STREET, 
LONBOH, IV. 

Dirkctbd BY ARTHUR VACHEP, FC.S 

Th« Instruction Is cssent'ally practical , there arc no Lectures Fach 
Etuihm works independently 

llic Course of Study is arranged to qualify iht Student as an Aual>st 
and to enable him generally to npply the science to any branch of industr) 1 
Bui the Students are free to pursue their own particulur object I 

1 he hours arc from Icn to tour On Satufd4ys the Laboratory is re* I 
Rrved for Ladies I 

The Charge Five Poundi per Month 1 hts includes Instruction. 
Chemicals, Apparatus, Ac Occasional Students are received at the same 1 
rate, namely, Tea Shillings per Month fur each Half day in the Week | 
Bcboolinasters requiring personal instruction pay Half fees 

GEOLOGY, BOTANY, &c ! 

JOHN TYM, of Castleton (Peak of Derby- 

pariicuUrly ftom the Lias, Coah.nd Moiintnin I.|nc(iane Rare ^pi.t.i 

Aptcimen., £3 *t , and so on in propoiuon (specuilly arranged 10 i)h» 
tnio LycIL Vagr, Allcyne, Nii-hatsoii, Dana, ftc ) Dried Mns.es 
Fern, in elegant (olios Fluor Syar srd Marble Omainriiis 
Catalogues post free. Address— John Tjm, Castleton, near t>ht(l'..hl 

The REV. L. HENSLEY, Vicar of Hitchin, ! 

Herts, formerly Fellow and Assistuit Tutor of Trinity College, Cam- i 
bridge, receives several Pupils to prepare for the Untversitics, and will I 
have a'.Vacancy after August sjrd I 

LONG VACATION.-NATURAL'~SCr- 

ENCS.*-A Cainbftdge MsA (Nat. Sci. Tnpoe), residing In thecountry, 
^11 read Biology and Cheifkistry with Oxford nr Cambridge men dur- 
ing July and August. Resident or Non-ieaident Specud isciltiies for 
practical work —Address, Cantab, Lewis's Medical Library,' 1 16, Gower 
9^eeti London, W.C# ^ 

BY DR BIALS, F.R.S Now Ready, 

Aw INTRODUCTION TO PHYSIOLOGY 

: Biopl«sm Pp. 350, with a« Platea. 6 s. 64. 

IkK CHURCHILL 


Cranford, Mtddle<ek, u thin An ci^y md .igreiable driving; distance of 
Richmond, Ke* , >iid Luiiduu, miles from ^outhili Ststum rii 
G W R , and ^ from Hotiu-’ow Slalinn on S W ]< A Family Kesi- 
dciirc comfd.te III ail Us amngt ments, And sib far is ixpenditurc, bkill, 
and care ran remler it, perfect for occupation 

Messrs. EDWIN SMITH AND CO are 

favoured with instructions from WArren Dc La Rut to Sell by Auction 
a the Mart, lokenhouse Yard, E C , on WEDNESDAY, August 6 , 
at a o’clock (unlesspreviously disposed of by private i oiitracOt ihe Fret* 
I hold ol * The Observatory,” uiiU its btAUtiful grfiunds exUnsive 
water heated grccnhounei and forcing-houses, orchard and u ailed cAr- 
deij tw^o^aercs in extent Ihe rcsidcncc^embellished in the highest 

Sersing room. Library and biLon, or Drawing ruoni, all of fine dimeii- 
s one GrAnd Oak Staircase conducting (o an Ame-room and fourteen 
Bed, Drawing, Aiid Rath rooms Complete Domestic Offices, Billiard* 
room, and Lavator) connected with the main luuldmg by a covered 
uAy . Entrance lodge, Stabling for 5 Horses, double Coach liuuse, c r- 
I tdar building 4 ]tft in diameter, Cow-hou»e and alt necessary outbuild* 
logs, &c , m the house, m m tlie stables, every modern improvement 
hisbeen introduced, and aU fittings ate the best of ihetr respective 
kinds Ibe Observatory for astronomical purpo&cs, siirinountod byn 
revolving dome 19 ft <>111 m diamet-r, i ouMsts of a '1 ransit-room and 
An Eui aiorul room an sppropn iiely Arranged budding for photegra* 
l>hy Water Abundant and pure, sod griiei, and the properly thorou^ly 
driincdinto the pArish sewer An Additional Pleasure ground, si acres, 
may be rented as heretofore — PirticuLr, nul I ondmoQs ofSiluoi 
Messrs WiKon, Hriatows, Ami Carpmael, Sohciior^, CoothAll Buddings, 
1 hrog p orton Street, b ( .on the preiuKCS, At the Murt, of Me&srs 
I J icksoitand GraliAin, 37 and 3 ®, Oxtonl blrc'*t, And of the Auciioneert, 

[ 3 <j 2, Regent Strecl, \V 


C. STEVEN S vv^ o^^r.V 

Norwich 'Tnd u«irbrh™'’''i'hi'7'uhhrani 
hueiitirw, L«clurc.|, and sul.l in coniciiusn.o ol hn, deniii 
May be vie««d ihe afternoon beforo and morning of Sale. 

THE ToNDOn' sSoTROSCOPE COMPANY, 

OHIBIES OWEN, Nuikm 

(Icnyearewith John Bnuwnino, of the Mmones, Nephew and formerly 
Manager to the Into Urnrt Baaaow, of Oxenden Street, Haymarkct) 

46 & 48, CITY ROAD, LONDON, E.C. 

Wholssnla ManufaelurerB of 
'ipulroseuSa, Miciosiopes, and every descnfiion of hTitthcmatual, 
, Philosophical and Scmittfu Insh nmtnts 

mgoara Kii cr optioai i <mmo8. 

AStJIONOMICAL iKStRUMKNTS MADE TO ORDEh. 



t^ATVRB 


\_yuty 3. 


AGRICULTUR^JUBIIOATIONS. 

THE PROPORTIONATE RATTENING 

each anibi*. . , _ 

C/rfwfriiy i/Mf 

" It IS cleatly > v«ry iiMAd tadtcMWaTllM tMhiM •( lbs faoas ht eaill*.' 
‘—Atkflunim 

" The chan Mn««t ftU t* h* v*ry iimIViI M tht kMpars or horMt Md 
meat stock, and it will bs an ' t)r*-n|iaaar ’ la manir whg vUI peroalva how (i 
b they have been w aftaa dbaHKilMad after giving Urge gncu lor fanog 

''^ivTrru-X’ffir'Th. sgsu-laa,,™ «... and neon,- 

mend our ag nculiurnl ArUadt to lovtit a aldlUnf • aod procurt ont of Urn 
u^e^blislMd by iht ud Hortiouliunl AHooloiloa."-£«iM} 

prteo Om SblUiof, foal VV#*. 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, conuining Roporta and Prices Current of the ARri- 
cultural and Horticultural AesocratJon. and devoted totheadvocacy and 


r/Sl^y'S tMPROYED FORM OF 

OZONE GENERATOR, 

•• Whieli gitrat aVwdaagt af Oaaaa ftad s aat HaWa to be hroUn."- 

aftmii Jaaa i» and ig iJyj. 
ANA AU XIHPt or 

Eketrfcit, PhyaiCAt, d Chemical Apparatus 

MAPI AY 

TISLEY AND SPILLER, 

ns, BROMPTOM ROAD, AW., 

(Tbrt* mittulM* walk Iron Soatk XtBiiagton Museam). 


On the lit of every Month, pp 3*, Ivo, with at least One Plate 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Havav TniMaw, MU, FLS, British Museum, assisted by 
J C. Bakkr, r L S , Royal HerbariurB, Kew 
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Just ready, in crown 8vo, cloth, price jr. 6rf. 

THE 8PECTE0SC0PE AND ITS APPLICATIONS. 

BY J. NORMAN LOCKYER, F.R.S. 

WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 

Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientific Works now in course of 
publication. 

MACMILLAN Jlr CO, London 

~ WORKS BY~ ^~samuel"ba1<:erT1f,^7s7 

THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMHAN ARABS. Fourth and cheaper I'.dition, with numerous Illustrationj and Maps Crown Sro, 6s 
The Timrs says : — " It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the diflerent races that spread over it It contains, moreover, some notable 
instances of Ensllsh danng and enterprising skill , it abounds in animated tales of exploits dear to the heart of the Rriiish Sports- 
man } and It will attract even the least studious reader, as the author tells a story well, and can descrilie nature with unpommoit 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps Crown 8vo, 6s 
“The author, while ha equals other African explorert in judgment and danng, far exceeds them m literary capacity. He has 
prodwed two volumes which can be read straight through with case and pleasure. ” — Gua/Jian 

''Charmingly written, full — as might be expected— of incident, and free from that wearisome reiteration of useless facts which 
ts the drawback to almost all books of African travel " — Sfeetator. 

MACMILLAN AND CO., London 


PROFESSOR HUXLEY'S CRITIQUES and ADDRESSES. 8vo, zos. 6d. 

Contents •—Administrative Nihilism. The School Boards what They Can Do and what 1 hey May Do On Medical Edu- 
cation, Yeast. On the Formation of Coal. On Coral and Coral Reefs. On the Methods and Results of F.throlojnr. On some 
Fixed Points in British Ethnology, Paliontoli^ and the Doctrine of Evolution. Biogene-is and Abiogene.-is. Mr, Darwin’s 
Cnttcs. 'Die Genealogy of Animals. Bishop Berkeley and the Metaphysics of bensation. 

(By the same Author— LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition. Crown 8vo, Is. fid 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of tho 

United College in the University of St. Andrews ItyJ CAMPBELL SHAIRP, LCD, Principal of the United College 
In the UnlversUT of St. Andrews, PROFESSOR TAIP, University of Edinburgh, and A. ADAMS-REILLY, F.R G.S. 
With Portraits, Map, and Illustrationa 8vo, 16/. 


‘ Not only a biography winch all should read, but a scientific treatise without which the shelves of no physicist’s library 
I deemed complete.’— .y/owduid 

MACMILLAN & CO., 


LONDON. 


By the Rev. J. A. ?ictop. 

u Faith and Sight. The Essential 


THB MYSTERY of MATTER, and OTHER ESSAYS. 

Crown 8vo, lOir. fid. 

Contents —The Mystery of Matter, The Philosophy of Ignorance. The Antithesis o 
Nature of Religion. Christian Pantheism. 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of 6t. Peter’s 

College, Cambridge. Crown 8ro, 3/. fid 

MACMILLAN & CO., London. 


THB ONLY CHEAP PARMERr NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE. JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by Jou* AboaaaoM CbAxga, kcretary *0 the Cantral Chamber of 
Afocuuure, 


hen af Agnculture of Orel* Britiiia (which 1 
IS, 000 meinfaen), beiidei giriog original papei 
and a bum of intelligeace of paitieubir value to 


an epecwlly report^ In thh ^ 
evming » aa to loaure delivery to coiiatiy eubccnl 
ouTueeday morning. Pnee 3 or prepud, lyr. a • 


re by the lint po 

Pablnhed hy W. PiCKERINO, if, Anadel SlMet. Styaud. W.C 


“THE GARDEN," 

A Weekly lUiutretcd Joareel Devoted Solely to Horticulture u aU iti 

THE GARDEN la conducted by William Roenmou, T LS , AuAoro^ 
" Hardy nowere,’’" Alpine flower* for Enylub Oardon^” 'Tha Parks, 
Prom^iudei. and Gardens of Pans," Ac., and the best WtUere la every do- 
partmeot of Oardviiing aro coDtnbutor* to lU pagot- 
T^^h^erlng w* of the eubjeeU repitoJ^ treat^ pf W IM ffm <- 


Zuadacap* Oardraug. 

Tha PVoit Cardao. 

Garden Stnimuree. 

Room end Wi^w Gardena. 
Noteta^ Queitioaa. 
MtritatOer^nlng 
Trade aJtdShrube. 


Hardy flowers. 
Tpwo Gardea*. 
tho Coown'eteyp. 
Publw Gardena. 

The wild 0*r<l<l>- 

The KJtchso Ganap. 


Th* OAeoait may be obtained thr»n»h »»»ew»a*eati and el ^Railway 
BookeitL. at eif per copy, tt may also be had direct from the Office et 5* 

lorVoSuter.V for e Helfyeir, mid 191 6 d for . Year, payable to ml 

ram*, and IB Monthly Parte. Speamen Copies (poet-freej, 

. jy, Southampton SRoet,CoveBt Garden, Wp. 
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“ To the solid ground 

Of Nature trusts the mind whuh builds Jor aye ." — Wordsworth 
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OPEN SCHOLARSHIP AND EXHIUtTION IN NAIURAL 
SCIENCL 

ST. MARY’S HOSPITAL MEDICAL 

SCHOOL —A Scholarship ol ;£so per annum, tenable tor three years, 
and an Exhibiiion of £20 for one year, awarded annually by open 
competition in Natural Science 

The Examination for 1873 will be held on THURSDAY, the 23th of 
SEPTEMBLK.snd fnlhming days 

For further particulars apply to the Registrar, at the Hospital, or to 

W B CHEADLE, M D . Dein of the School 

•lISLEY'S IMPROVED lORM OF 

OZONE GENERATOR, 

** WhiUi gives abuDilance of Ozone and s not liable to be broken 

Naturb, Juno 13 and 19, 1873. 
AND ALL KINDS OF 

Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172 , BROMPTON ROAD, SW, 

, (Three minutes’ walk irom South Kensington Museum). 
Agents (or llartnack's Muiescotts, etc , recommended by Prot. 
Rutherjord, M.D , F R.S h 

SCHOOL OF CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, FCS 

The Instruction is essentially practical , there are no I.ectuies Each 
Student works independently 

I’he Course of Study is arranged to qualify the Student as an Ansly st 
and to enable him generally to apply the science te any branch of industry 
But the Students are free to pursue their own particular object 

The hours are front len to Four, On Saturdays the Laboratory is re- 
served for Ladies 

The Charge is Five Pounds per Month This includes Inetniclion. 
Chemicals, Apparatus, &c Uccasional Students are receivid at the .ame 
rate, namely. Pen Shillings per Mouth for each Halfday in the Week 
SchMlmasters inquiring personal instruction pay Half-fees 

DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSF EVER PRODUCED 
Writing becomes a pleasure when ihis Ink is used It has been adopted 
by the principal Banksg Public Ofnees, and Railway Companies throughout 

U wntes almost instantly Full Black | Howr easily from the Pen 

Due# not corrode btecl Pens blotting-paper may be applied at the 

Is cleanly to use, and not liable to ) moment of writing 

Blot 1 

TO BC HAO OF ALL STA TrO^FKS 

BEWLEY AND DRAPER, DUBLIN. 

ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT STREET, W 

liABORATORYjind Cl^SS ROOMS are now open for ANALYSES 

Patents Conducted Claues are now forming in Chemistry, Physics, 
and Steam —For Fees and Syllahils apply to the Professor of Chcmiv 
try. Scientific Department, Royal Polytechnic Institution. 

FRENCH. — Conversation, Reading, Special 

Le^sqna on Pronunciation — Translation —Correspoi»dencc, by Dr 

CLAUDON, Parisian, 443, Strand (opposite ihe Channg Cross Sia- 
non) Dr ileudon i« M D of Pxn. .nd M R C S of i ngUnd, end 
has bad tea years* aucceshful experience 111 teaching List of refereacec 

ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College are open for 
PupUs EVERY DAY and EVENING The subjects ef the above 
Kaaminatioaa can be studied either Privately or m Classes. Fees 
modaimte. Analysea and mvesugaiions conducted.— Apply te Prof 
1 . V GARDNER, F E.S . F S An, 44, Berners Sueet. ^ 

GEOLOGY, BOTANY, &c. 

JOHN TYM, of Castleton (Peat of Derby- 
shire) has on Sale a very large asaoriment ef Minerals and Fos^, 
pardenUrly Rom the Lias, Coal, and Mountain Umestotie Rare Speci- 
mens at reasonable pncea Studenu' Colleciiant in Cabinete lye 
Specimens, ;£a as , and so on m proportion (specially arranged to iHus. 
trait Ly^ Page, AUeyne, Nich<£on, Dana, Re ). Dried Moines 
ana Fcrai m elegant folios. Fluor Spar and Haible Omaanaia 
eatalegaes pout free. Address— John Tym, Castleton, neet ShcMeM 

The REV. L. HENSLEY, Vicar of Hitchin, 

Hertv, formerly Follow and Awutxnt Inter of Tnnily College, Cem- 
bndge. receives Mveril Pupili to prepxre for the Universities, and will 
have a,Vacancy after August ejrd 

FOR SALE, together or separate, a Small 

Cellemioo of SHELLS and FOSSILS Address (prepaid) to W.N.H., 
career HoUKkeeper, i«, Beaufort Buildingt, Strand, W C 


VmytTSBi Drilhng Machine. (With llluytrationt ) 
Ihe Commercial aod ManufiKturiasr Industry of Rua 
India Wd ihc Ii,uphrat€s Valley. (With Map ) 
Z>irect>aceir!^ Steam and Hydrostatic Press (With 1 
Hendcreon’s Double Screw 
French Porcelain (With Illustralions ) 

Coal and Coal Mining rVVith Illustrations.) 
l1ic Industues ot Slouth Wales 
Patent Peat^cohdeosing Machinery 


I j m James Young and the Paraffin-oa Trade of ScotUntU (With PortSlUt ] 
The UemidoAs and tlie Mining Industry of the Ura^ 

1 he CoftI fields of Great Untum 
• 1 he NickeUeitedSijciy- valve (With Illustrations) 

The Uuli«iation of Blast furnace Slag * ' 

A further ImprovcmeiU in the Production of Chlorine 
The Mineral Wealth of Hungary. 

On Soil Analyses and their l^ility 

Patent Stone-breaker and Ore-crusher (With IHuitratloni;) 

On the Various Sysieots of Cuohng the Atr (With Ulustmtiosi.} 

Grinding and fcngmvmg by Sand-blaMt 
On Hour-mill t ire-capTosions. 

Amateur's jig Saw 

The Inlluenoe of Photography on Engineering Taste. 

Improved Safe Protector 

Analyucal Index, and Lut of Illustrations. 


Caw to bind Volume /, are now ready, pnee 4/ , and may be had through the Booksellert or direct from the Qfid, 
LONDON , PUBLISHED FOR THE PROPRIETARY AT No. 7, PRINTING HOUSE SQUARE, K.C 
{Next door to the “ Times *' Office,) 
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Just ready, in crown 8vo, cloth, price 3f. 6* 

THE SPECTROSCOPE AND ITS APPUCATIONS 

BY J. NORMAN LOCKYER, F.R.S. 

WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 

Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientific Works now m course of 
publication. 

MACMILLAN & CO, London 

WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE J^ILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

JlAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps Crown 8vo, 6 j 
T he 7i»»« says — “ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our mformation respecting Egyptian Abyssinia and the different races that spread over if. It contains, moreover, some notable 
instances of English daring and enterprising skill , it abounds m animated tales of exploits dear to the heart of the British sports- 
man , and It will attract even the least studious reader, as the author tells a story well, and can desenbe nature with uncommon 
power ’’ 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES Third and cheaper edition, with numerous Illustrations and Maps Crown 8vo, 6r 
“'ihe author, while he equals other African explorers m judgment and daring, far exceeds them in literary capacity lie hat 
produced two volumes which can be read straight through with ease and pleasure .” — Guardian 

“Charmingly written, full — as might be expected— of incident, and free from that wearisome reiteration of useless facts which 
isAke drawback to almost all hooks of African travel.” — i>p<ctator. 

MACMILLAN AND CO, London. 


THE BREWERS’ GUARDIAN: 


Rbview or TKB Malt and Hop 1 RAniis . and Wins and Spikit Tradzs 

Rrcord 

The OlHciat Organ of the Country Brewera* Society 
(Founded i8« ) 

**TheBrewars Guardian*' u published on the Evenings of every alternate 
luesday, and ii the oniyjournat otfacialty connected with brewing intereMs 
Subscription, t6z 6ei per annum, post free, d ititig froui any quarter-day 
Single Copies, u each Registered for rransmisston Abroad 
Offices- 5 . Bond Court. WaJbrook, London E C 


ON KIDNEY DISEASES, URINARY 

DEPOSlTb, and CALCULOUS Dl.SORDERS includim the Symp- 
toms. Dugnosis, and Treatment of Urinary Diseases Xburd Edtuot 
9 $s , Upwards of 40* Illustrations. 

J. &A CHURCHILL 

“THE GARDEN,” 

A Weekly lUutttateil Joaroal Devoted Solely to Horticulture ta all iu 
branchee. 

THE garden u conducted by WiLuxM Robimsou, F 
* Hardy Ftewem,*' “Alpine Flowers for English G 




u 




[yn(y 10, 1873. 


E. DENT & CO., 61, S^nd, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OP CHRONOMSiTERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (vrith or withftut Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.R.H. the Prince of Wales, and H.I M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Esttmates on Appluaiton 

Cr»nford, Middle**, 

Richmond. Ktw 
G W k , ond 3 f 
dence compl.te >i 

Messrs. EDWIN SMITH AND CO. are 

favour«d wtth inBtructions from Warren Pe La Kue to Sail by iftctioa 
at the Mart, iokenhouse Yard, L C . on WEDNESDAY, Aufuat 6, 


Illustrated Hand- 


Fifth Edition, In demy 8to, 

THE HEAVENS: 

book of Popular Astronomy 

Ky AMEDEE OUILLEMIN 
Edited by J Norman Lockyrr, I R AS 
RICHARD HEN 1 LEY & bON, New Rurbnglon Street 

In crown 8vo, with Illustration., yr W 

THE DAY AFTER DEATH; or, The 

Future Life a. Revealed by Science liy LOUIS FIGUIER, Author 
of " The World before the Deluge " 

RICHARD BENTLEY & SON, New Burlington Street 


ADAM AND THE ADAMITE; or The 

Harmony of Scripture and I’thnoloj^y 

Jly the Utc Dr. McCAUSLAND. Q C. 

RICHARD BENTLEY ft SON, New Burlmfrton Street 
Third Ihou^and, crown 8 fo, with 48 ss 

THE MARVELS of the HEAVENS. 

From the French of Flammanon Hy Mrs LOCK.YER, 

Iransluior of “The Heavens " 

RICHARD BENILEY& SON, New Burlington (Street 


People’s Edition Illustrated 

FRANK BUCKLANDS CURIOSITIES 

OF NATURAL HISIORY 

In 4 Volume., i^s , or separately as under given - 
Firtt Series, containing RaU, Serpents, Fishes, Monkeys, &c Fcsip 
hecooii Senes, containing Wild Cats, Eagles, Worms, Dogs, &c Fcap 
ligers. Foxes, Porpoises, &c a vols. 

igcon Street 

PROFESSOR TYNDALL’S AMERICAN LECIURES. 

Now lesdy, with Lithographic Frontispiece, and 59 Diagrams, in crown 
8vo, cloth, pnee ys id 

LECTURES on LIGHT delivered in the 

Umicd Stales of America in the years 1873 and 1873 with an Appen- 
dix By JOHN lYNDALL, LL D F Rb, Professor of Natural 
, Philosophy m the Royal Insiitution of Great Bnlam 

London LONGMANS, GREEN, 8t CO , Paternoster Row. 


Third Senes, containing Li 
fcap 8vo, 7X 

RICHARD BENTLEY & SON, Ht 


THE 

JOURNAL OF APPLIED CHEMISTRY. 

A MOSTHLY PUBLICATION OF ti PAGES QUARTO, 
Devoted to Chemistry ea applied to Arts and Manufactures, Agriculture, 
Metallurgy, &c &c 

At Two Dollars and Twenty bye Cents per annum, or One Dollar and 
Sevpnty-iive Cenu pud smctly in advance, including posuge to United 

Ea^ number containc Onginal Articles on General Chemistry applied to 
Arts and Manufactures ; Matter on Particular Fabrications, as Petroleuin, 
Soaps, Tannmg, Dyeing, and numerous othcra 
A suitable space is aln devoted to Practical Recipes and interesong Soen- 
lUc Facta 

Full and carefully prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every descnptioii ate given in each number for " — 
Yerk, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER 8k CO , PUBLISHERS, 

Spm ce Street, New York . 48, Hanover Street, Boston : and 149, 

4th Street, PhiladelpUe, Pa., U S A 


ami London, miles from ''outhall Sution on 


lied gar- 
highest 


sions (imnd Oak Staircase conducting 10 
Bed, Drawing, and Bath-rooms Complete 
room, and Lavaiory connected with the 1 
- :e-lodge, Stabli ' ” 


n, all of fine 

room and fourteen 
ic Offices. Billiard- 


. . . Coach-house, eir- 

;ular building 43 ft in diameter Cow house and all necessary outbuild- 
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(By the same Author— LAY SERMONS, ADDRESSES, AND REVIEWS New and Cheaper Edition, Crown 8vo, yr (>d. 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R S., late Principal of the 
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mmd, and I was delighted to have it to read to my children.” 

the BEGINNINGS of LIFE : Being some Account of the Nature, Modes of Origin, 

and Transformations of Lower Organisms , By II. CHARLTON BASTIAN, M.D., F.R.S With upwards of lOO lUus. 
trabons 2 vols, crown Svo, 2&r. 

ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 

, which Notes have been added m reference and reply to Darwm’s “ Descent of Man.” With numerous Illustrations. Crown 

Svo, W. 



STdENT & CO., 6i, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
TO Her Majesty and H.RH. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Caialoguis &r £stimat£s on Appltcatwn. 


T/SLEY^S niPROVED EORM OF I 

OZONE GENERATOR, 

** Which Bives abundance of Oaone and is not haWe lo be broWo»**— 

Nature, Juno .a and .9, .873. 
AND AIL KINDS OF ' 

Electrical, Physical, d Chemical Apparatus ] 

MADE BY I 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S.W., 

(Three minutes’ walk irom South Kensington Museum). 


MOUNTAINEERING IN THE GREAT 
ATLAS, 

By JOHN BALL, F R S , 

I Appears in the August Number of the A Iftne ymnut! 

’ MR PROCTOR’S NEW WORK ON THE MOON 


THE BREWERS' GUARDIAN: 1 

Afonuightly pspet devoted to the Frotecuon of Brewers' Interests, Licensing 
titgal, and Parliameotnry matters. 

lUvitw or THi Malt and Hop Traoss , and Wins and Spirit Tiabis 

The Official Organ of the Country Brtwars' Soeiotjr. 

(Founded iSes) 

"TheBrewers Guardian" 11 published on tho Evenings of every alternate 
Tua^y, and is t^ Miy journal officially^ connected with brewing inleKSta 

Single Copies, li each. ’’Regtsttred'fcr Iransnussion Abroad^ ^ 

Offices— 5, Bond Court, Walbrook, London E C 


JOURNAL OF APPLIED CHEMISTRY. 

A MONIIILY PUDLKATION Of td PACf \ QVARTO, 


of Mew York, price isr 

THE MOON, her Motions, Aspect, Sce- 
nery, and Physical Londmon By RICHARD A PROCTOR. D A 
Cantab Hon Sec RAS Author of "Other Worlds than Ours," 
• Saturn and its System," " 1 he Orbs Around Us," &o 

London LONGMANS, GREEN, & CO , Pntemoster Row 

NEW EDI! ION OP MITCHELL’S ASSAYING 
Just published, in 8vo, svith 199 Woodcills, price ys id. 

‘ A MANUAL of PRACTICAL ASSAYING. 

B> JOHN MIICHELL.FCS Foiirlh Idiiion, in whichare inror 


“The work, as It now stands, may safely be taken ns a guide bybi 
London LONGMANS, GREEN, & CO , Patorn ostor Row. 


ZOOLOGICAL SOCIETY'S LATEST 
PUBLICATIONS. 


Each number eontalni Onginiil Articles on General Chemistry •pplied to 
Arts and Manufactures , Matter on Paructtlar Fabrications, as Petroleum, 
boaps, Tanning, Dyeing, and numerous others 


ind Chemicals of every description are in each number fipr Mew 

Fork, nosion, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with Jnnunry numbero 
DEXTER & CO , PUBLISHERS, 

6pruc« Street, Hew York . 48, Hanover Street, Boston, and X491 South 
4th Street, Philadelphia, Pa , U S A 


AGRICULTURE JOURNAL 

AND FARMERS' CHRONICLE, 


••Ir.niiacuons of the Society."-Vol VIII 
Vol VI II, Part 6 Price a6r Containing - 
Pri.fe.sor Owen, F R S - On the Osteology of the Marnipialia. (Part 
I M ^hlodihcation of the Skeleton in the Species of Jhascolomyi 

Profes'.arOwcn. F R S.- 0 >i Dmomie (Part XVHI ) containing a De- 
scri|,tian of the Pelvis end Bencs of the Leg of Dinonus gravis (With 

Professor Owen. F R S.-On Dinonus (Part XIX ) . containinga De- 
scnpiiso Femur indicative of n new genus of n Urge Wingless Bird 
(Dinonus aiistrUis, Owen) from a post tertiary depositin Queensland 
Australia. (Wiih a Platts ) 

These publications may he obtained at the Society’s Office, it, Hanover 
Square. W . at Messrs LONOMANb’, the Society’s Publishers, Paler- 
nostcr Row, £ C , or through any bookseller. 

Ne*t week, in crown 8vo, cloth, 

ELEMENTS OF MINERALOGY. 




A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To the soUd i.'Tou, 
Of Nature tivsts the mind whuh buUds h 


■ ayt ." — Wordsworth 


No. 198, VOL. 8] 


R«giaered u a Nswjpaper at the Geni 


THURSDAY, AUGUST 14, 1873 


[Price Fourpence 


PHILOSOPHICAL TRANS W HONS 

The FELLOWS of the ROYAL SOCIETY 

arc hereby Itironncd that the Second Part of the PHILOSOPHICAL 
TRANSACTIONS, Vol i6», for the yor .870, is now published, oml 
ready for delivery on application at the tlffii e of the Society in Builuik 
ton House, duly, between the hours of 10 and t 

WALltK WHITE, 

AsttdOHt SnreUry R S, 

Burlington House, 


SCHOOL OF CHEMISTRY, 
to, GREAT MARLBOROUGH STREET, 
LONDON, (V. 

Directed by ARTHUR VACHER, F C.S, 


Th« Instructton i« essential 
Student works independently 
Ihc Course of Study is arr, 


The Charge » kive Founds 
Chemicals, Apparatus, &c Occi 
rate, namely, Ten Smiling^ per 

hchoolmaatert requirtag personal 


lahfy the Student as an An 
appjy me science to any bfetneh of Indu 
jreue their own particular oMect 
Four On baturdayn the Laboratory i 

Month This includes Inntruc 


j> the V 


ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT SI REST, W 

LABORATORY and CLASS ROOMS are now open or ANALYSES 
Pupila and Clan and Private Studies Invevtigationa connected with 
Patenti Conducted Clanca are now forming in Chemistry, Pbyaica, 
and Steam —For Fees and Syllabus apply to the Profeanr ol Chemis- 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.- 

e Laboratory and Qass-roems of Bemcri 
pila EVERY 1 “ 


Pnpila 

moderate Anaiytea — 

B V. GARDNER, F K S , F S 


DAY and EVENING The subjecu of the above 
can be studied esther FriraMly or in Clasaet. Fees 
ivoatigatlona conducted —Apply to IVof. 
- " -sr» Street, W. 


A GENTLEMAN, having completed Syste- 
matic Courses of Study under Professors Percy, Smyth, Goedeve, 
FranUand, Valentme, Mualw. Giithne, and Edgar, having uken the 
l^ble Anodateship of the Royal ^nol of Mines, also Bcirg eape- 
neaood in Laboraloiv Teaching and Saance Lecturing, wbhea to mt 
with an Bogagemei^n connection with a CoUm or Science Scboola.— 
Addmd— Henne^ lyt, Fulham Road, Sooth Kaasuiglon, London 


(All Rights an 


KOVAL GEOGRAPHICAL SOCIEfY 
Now ready, price to the public 7s M 

THE LANDS OF CA 2 EMBE ; a Volume 

of Tnnslations of PnrtugueHe Journeys m Central Southern Africa, 
Edited by Capt R F Burton, F R G S , and consisting of- 
^ • >c«>l Ts ^onrn. y to Cazeinbe in ifyS Tnnilalcd and Annotated by 

Journey of the Pombenos Translated by B. A Beadle, Esq, 

A Resume of iIk. Journey of Menteiro and Camitlo By Dr C BeltC. 
(With a Map by Keith Johnston, junr ) 

•,* Fellows arc entitled to a Copy of the above Work on applfing for it 
It the OITice, i, Savile Row, Burlington O.irdens 

London, JOHN MURRAY, Albemarle Street, W 


LECTURE ON THE SUN. 

llllustrated by Diagrams, Models, and Chemical Expenments, 

Noticb— M r. dart IS appointed to lecture at the Royal P 
" ■ ■ ■ • • — ■ ' a to fulfil appointmenta 

-iwall the limweekin 

»n the 7lh and isth For 


-Mr. DART IS appointed 
m the agth Inst Purpose 
te aliout the a jrd F xpects to 


R. DART, la, Bedford Street, Corent Garden, Lonim, 

—Hr D. wishes an Enguement between London and Bath for 
ly, the ajth mst i erms— TWo Guineas. 


TO MICROSCOPISTS AND OTHERS 

MR. J. T. PEACOCK, who has just imported 

fcomc Living Specimens of the Monger Cactus of South America (Behind 
Cat Cut VUnaga), hat a quantity of the t enfral part of 00c specuneo which 
died in tnuiatg and of which, as it appears to be iiileresiuig m stnicti 
he will be happy to tend a portion to any person mteretted m micro 
ptcal study, on receipt of a stamped 

Mr J T. Peacock, Sudbury H 


REQUIRED by a FELLOW of the LIN- 

N€aN and Zoological Societiea, holding Certificate ij u™ 

theRmI School of Mines, sometime - '*•” ' 

‘ " of Surgeons, Loadon, ei 

BnghtonAqua 




,ot the Colonies, as C 
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MACMILLAN & CO.’S PUBLICATIONS. 


This day, in Crown 8vo, pnce 3r, 6J. 

The SPECTROSCOPE and its APPLICATIONS By J. Norman Lockyer, F R.S. 

With Colouied Plate and numerous Wootlcuts Being Vol I of ‘‘NATURE SERIES,’’ a Series of Popular Scientific 
Works now in course of Publication. 

THE DEPTHS OF THE SEA- an Account of the General Results of the Dredging 

Cruises of H M S Forcupme and Ijshtmns during the Summers of 1868, i86g, and 1870, under the Scientific Direction of I'r. 
Carpenter, F R S„ ). (.wyn Jeffreys, F R S , and Dr, Wyville Thomson, K K .S Ky Ur WYVIELK THOMSON, F K S , 
Director of the Scientific Staff of the C/uMti^.r Expedition In 8vo, cloth, extra gilt, with nearly too Illustrations and 8 
Coloured Maps and Plans, puce 31 r 6r/. 

“ Nothing can be more complete than the account of tlic scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms 01 life bioiight from the dark deptlrs of the ocean, by chaits of soundings, and elaborate tables ol 
deep-sea temperature ” — JMi/p i\<wc. 

“ I.ooking at the engiavmgs, it is not too much to say that no such illustrations of the pccuhaily delicate and complicated 
forms of lower atiunal life have yet .tppeared.” — 7)met 

The FORCES of NATURE, A Popular Introduction to the Study of Physical 

Phenomena. By AMEDh E GUILEEMIN rr.insUted fioin the French by Mts NORMAN LOLRVER, and Edited, 
with Additions and Notes, by J NORMAN EOCKVEK, F K *5. Illustrated by il Colouied Plates and 45? Woodcuts, 
second Edition Royal 8vo, Cloth extra, 311. &/. 

“ Translator and editor have done justice to their trust. The text has all the force and How of original writing, combming 
faithfulness to the author’s meaning with punty and mdependenee iii regard to idiom , while the teehmeal precision and accuracy 
Pervading the work throngliout speak oi the watchful editonal supervision which has been given to every scientific detail 
Altogether, the work may lie said to have no parallel, either in point of fulness or attraction, ns a popular manual of physical 
science .’ — Siturilay Revinv 

Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 

ANALY.SIS. Revised throughout, with Appendices, 1' iigi asiiigs. Maps, and Chromo-Lithographs of the Spectra of the 
Chemical hlemcuts and Heavenly Bodies Medium Svo, Cloth extra, 2is. 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R S„ late Principal of the 

United College m the University of St. Andrews. IfyJ CAMPBELL SHAlRP, LED., Principal of the United College 
in the Universitvof St Andicws, PROFhSSOR TAl P, Umversily of Edinburgh, and A, ADAMS-REILLY, F.R.G.S. 
With Portraits, Map, and Illustrations. 8vo, i6f. 

“Not only a bioerapliy which all should read, but a scientific tteatise vuhout which the shelves of no physicist’s library can 
be deemed complete '—SlanJaid. 

PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. Svo, 10s. 6 d. 

Con ten 1 s . — Administrative Nihilism 'I lie hcliool Boards wliat They Can Do and what They May Do On Medical Edu- 
cation. Yeast On the Formation of Coal On Coral and Coral Reefs On the Methods and Results of F.thnology On some 
Fixed Points in British Ethnology Pal.eontology and the Doctrine of Evolution Biogenesis and Abiogenesis Mr. Duwm’s 
Critics The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation 

(By the same Author— LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition. Crown Svo, yr (iJ. 

The CONFLICT of STUDIES; and other Essays on Subjects connected with 
EDUCATION. By ISAAC TODIIUNTER, MA, FRS, late Fellow and Principal Mathematical Lecturer of 
St John’s College, Cambndge. Svo, los. 6d 

CoNTiNfs — The Conflict of Studies — Competitive Examuiatiuns — Private Study of Mathematics — Academical Reform— 
Elementary Geometry — The Mathematical Tripos. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A S Second Edition. Crown 8vo, y. 

Pro£ Max MUller, in a letter to the Author, says’ — “I read your book with great pleasure. I have no doubt it will do 
good, and I hope you mil continue your work. Nothing spoils our temper mo much as luving to unlearn in youth, manhood, 
and even old age, so many things which we were taught as cnildrcii. A book like yours will prepare a far better soil m the child’s 
mind, and I was deUgbted to hare it to read to my efiddreo.” 

THE BEGINNINGS of LIFE : Being some Account of the Nature, Modes of Origins 

and Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R b With upwards of 100 lUus. 
trations. 2 vols, crown Svo, 28/. 

ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 
which Notes have been added in reference and reply to Darwin’e “ Descent of Man.” With numerous Illastrations. Crown 
evO| 
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A R T 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH ( HOICF IXAiMPLrS FROM VAIUOUS SOUECES, 

hi PhODi CJ P BY THI IirriOTYPl AND OUICh PFKMANCNT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAU&A, ITAQUb HOMINIS.” 

CoNTFNTS rtiR August — Our Illustrations — i Folev’s 1 questrian Statue of General Outram ; 2. Henri 
Bource’s “£\ening on the Beach," 3, BruHoff’s “Rest in the Harvest Fi^«' The Royal Academy Exhibition 
Art Notes and (lossip Reviews * * 

London SAMPSON LOW, MARS! ON, LOW, & SEARLE, i88, Fleet Street, E C 


TISLEY'S IMPROVED POkM OF 

OZONE GENERATQJR, 

** Which gives abundanee of Ozone and is not liable to be broken 

Nati rr. June za and zp, 1873 
AND ALL KINDS OV 

Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, CROMPTON ROAD, SW, 

( Three minutes’ walk Irom South Kensington Museum) 


ELEMENTS OF MINERALOGY. 

Containing a Gcncnl Introduction to the Suence, nitli Descriptions of th 
Species 

By JAMES NICOL F R S K F 0 S , 

Professor of Natural History m tin. University of Aberdeen 
A New and Revised (the and) Edition. 

Illustrated with sj8 'Illustrations 
Edinbursh ADAM & CHARI ES BLACK 


AGRICULTURAL _PUBLICAT10N8. 

THE PROPORTIONATE FATTENING 

ind ric^h r irm ng Qualities of ritfirly all th^ !■ fed tig buhsUncea in 


each article 

CpiHiant afiU 

*• It II clearly a very uieful mdicalortff the va 


meat nock and i 
II they have bee.. 
foods 

"A very useful tab 


oi the foods for cattle * 

/ery useful to the keepers of horsee and 
opener to many who will perceive how it 
intcd after giving large prices for fancy 


"A very useful table The system is a very capital one and we rccom 
ind our agricultur il friends to invest a shilUne and i roctire one of the 
nles^ublished by the Agncultiuntl and Horticultural Association —Land 

THE agricultural' ’^ECONOMIST. 

A Monthly Journal, containing Re^rts and Prices Current of the Agri^ 


lorticukural Associatloti. snd devoted cc 
it of Lo operation m Agriculture and in j 
' ^ per month or $s per annum P >»i 
of the Agricullural Economist ' i 


tSja price 


N (SfCO 


<m) 


THE MINERAL CONSTITUENTS RE- 

MOVFD FROM AN ACRE OF bOII by »n Avoram Crop of 
Wheat, Oats. Barlay 1 umips Ac also the I’ropoitionaM Kcferdlbing 
Fffects of Guano, bupcrphosphatcB I'olash Salts, Fitmyard Ms 
Ike Puce One Shilling post free 
iOndon ' 47(1, FLEET STKEh T, L C , and 47, MILLBANK STREET 




\UNT RACHEL'S LETTERS ABOUT 

WATER AND AIR A few facts about heat m relation to 
sahstances tdd iti simple language 
** In all respects to be commended as a book to 1m* put into the hai 
tha young ^—Naiwr* 

Prom the evideot care which has been taken to make the xUtei..w — 
atnctly to accord with facts ascertained at the date of publication the 
vcMiRcr windap will have no more to unlearn hereafter than if he studied the 
re and approved volumes by the recognised amhontieac^thO 


Now reidy, in 


fs 6 d 


JttiR published, in crown 8vo, price One Sblllmg, 

PRINCIPAL FORBES and HIS BIO- 

ORAPHIRS By JOHN TYNDALL LLD DCL.FKS, 


NEW EDITION OF MITCHELLS ASSAYING 
Just published in 8vo, with 199 WoodcutI, price 311 td 

A MANUAL of PRACTICAL ASSAYING. 

ByJOHN MlICHtl L F C S Fourth I dmon In which are incor 
ui ry nl liosd 11 eluding olumetnc wid 


' Tht 




tow stands, maj safely be when a 
London LONGMANS GREEN, & CO , Pate 


a guide by buyers 


MR PROCIORS NEW WORK. ON THE MOON 
In One Volume, crown 8vo, cloth, with aa Lithi^aphic PKtes Charts and 
Diigrnm^ i^Wood Engraving, and 3 Lunar iMiotographs by Rutherfurd, 

THE MOON, her Motions, Aspect, Sce- 

-try and Physical Condition By RICHARD A PROCTOR, B A 
Btiub Hon Sec R AS Author^f 'Other Worldi than Oura 
Saturn and Its System, The Orbs Around Us, Sic 
London LONGMANS, GREEN, & CO , Paternoster Row 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, ' 

Edited by John ALonNON CuutKi, Secretary to the Centnd Chombat (d 


. rs of A^culturt of Great Bnul 
18,000 members) besides giving oru 
wid a moss of intelligence of pAieuI 
Tbe London Com, Seed, Hop, Ca 


on pnicticial filiaunf 
he agncuUurist. 
or Markets of Mouday 


evening so as to insura delivery to country eubsenbers by the fint post 
on Tunday mormng Pnee 3 s., or prepaid, S34 a year post Ctn. 
PubUthod by W PICKERtNO, at, Arundel Street, Stnnd, W.q. 



A WEEKLY ILLUSTRATED jJOURNAL OF SCIENCE. 

“ To the solid groUHd 

Of Nature trusts the mind which builds tot WoRDSWORni 


No. 199, VOL. 8] THURSDAY, AUGUST 21, 1873 [PRICE FOURPENCE 

Rigutered as a Newspaper at the General Post Office. [,^11 lights are Reseived. 


UNIVERSITY COLLEGE, LONDON. 

SESSION, 1873-74 


The Seision of the Faculty of 

October I Introductory Lecture at 3 p m , by Dr I* 

The Seuion of the Faeulty ofArtt i^d Law* (mcluding cue uepariment o* 
the tme Acla). will begin on Thursday, October 3 Imroduciory I ortuie it 
3 pm, by Profewor O Uennci, Ph D Imroduciory I cciorc for ibe 
department ot Fine Art*, on Thursday, October 3, at 4 30 p m , by Professor 
£ J Poynter, AKA 

The ^Mion of the Faculty of Science (including the Department of the 
Applied huences). will begin on Thursday, October a 
'ne Evening Classes for Classics, Modern I anguages, Mathematics, and 
the Natural Sciences, will commence on Mund^iy, October 6 
The School for Boys between the ages of Seven and Sixteen, will Re open 
on Tuesday, September 33 

*■ K of the various Departments of the College, o 


Faroes, may ht obtained at the Office ol the Collegi 

the Andrews Entrance Pnses (Faculties of Ant and Law^ and of Science), 
will be held at the College on 33th and adth of September 
The College is dose to Gower Street Stauon of the Metropolitan Railway, 


d, and Ckeat Northern Railway: 


m of the North-West 


JOHN ROBSON. BA, 

Scerttary iu tft€ CcuuctJ 


THE HARTLEY INSTITUTION. 

SOUTHAMPTON. 


both thtoretiettlly and by a . 


of Enginrcrlng and Technical Science, Youth^ai 

aurveying. and other technical occupations. Two^Studcnl 

Coopar'aTliU ExamioaUon, 1873. 

In ih. Department of Prelunioary Medical Education, Student, rccen 

m.tniniaiK m the element, of Mecical Science, with oppotIunMice for dn 


FRENCH.— Conversation, Reading, Special 

L*UOae on PronuscUtion — Trenilation — . Corrcapoudence, by Dr 
PtriMan, 441, Sitand (optwalte the CbarinJ; Crow Sia- 
W 4 Or. Chmiaii I. MTD of Pari., and M R.C S. of £ ogland, and 
Un M nta|3^' expmience tn teaching Vranch m th» cit>. 


LINNEAN SOCIETY.— This Day is Pub- 

Jt'hcd, Price i<5r the Second Part of Vol XXIX of the IRAN- 
SACIIONS Oh JHK IINKIAN SOCiblY OK lONDON 
Sold by Txmgman 4iid Co, Pmernosttr Ruw, and by Mr Kippuat, at 
the ApnrtmeiiU of the Soi»eiy, Hurhngioii House, Piccadilly, of whom 
may he had all or any of the presiding vulumen Ihr bellowH of the 
Society ere requested (n apply to Mr KippiaC for their copies, l)«twcen 


MEDICAr. EDUCATION 

ST. MARY’S HOSPITAL MEDICAL 

SCHOOI will opAo on WedneMifty, October xst, 1877, with sn Intro- 
ductory A'tdress by Dr Shkiikrd U 8 p m 
The Prospectus, wnUining full tnformaiton with refc,ard to the Speeia 
System of Instruction, and the Schemrsbtps, Prizes, and Appointments may 
Itc tihtamed oii application to Mr Knott, the Registrar «f the Hospital, 

W n CHLADLl, M D , Dtanoftltt Sihool 


THE JOURNAL OF THE ANTHROPO- 

LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 

(In which are united the Anthropological and Ethnological Societies of 
London) ‘ 

No 7, APRIL, 1873 PRlCr. 41. tniustraUd) 

CONTltNTS — 

The Inhabitant, of Car Nicobar , Wars of Extirpation and Habits of the 
Native Tribes of Tasmania , The Maca. Indians (with coloured plate; , Re. 
lationof the Parish Boundaries in the South ea-t of England to great Phy- 
sical Feature., particularly to the Cha.k Escarpment (with three rnlouicd 
ntaptl . On the I ooihai. htono Implements and Polteiy from ( anada (with 
two plates) , The Vemnor Flints . Tlieones reg irriiiig Intellect and Instinct . 
Oil a Collection of 150 Ancient Peruvian Skulls (with two plates) On 
Ancient Peruvian Pottery (with a plate) . On Fragments of a Human Skull 
and other Bones from Birkdale Religious Beliefs of the OJibois Indians • 
Rork Inecnptlon. In Braid (with a plate) , Danish Aspect of theJLt^ 

wilh DiKUniouson the Papers, md Anthropological Miscellanea. 

London. TRUBNER & CO , 57 and so, Ludgate Hill 


REQUIRED by a FELLOW of the LIN- 

NEAN and Zoological Soaetie. holding Certificate in Biology flrom 
the Royal School of Mines, .ometime Assistant m the Museum of the 
Royal Co lege of Surgeons. London, and the British Museum, and late 
t urator of the Brighton Aquamim. 

a. Manager of an Aquanuin High cl.ss TestimonuU. Address— 
W. SaviiS Kent. Naruna Office, lamdon. 
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THE BREWERS’ GUARDIAN: 

AfortnightlypaperdevotedtotheProtecttonof Brew«rft'Intereftts» Licen«!ng 
Legal, and Farlumentary matters 

Review OF the Malt and Hopl^AaRs, anu WinbandSpieitTsades 
The Official Organ of the Country Brewers* Society. 

^ “TheBrewert Ciuardian*’ is Evcmnpj of every alternate 

Single Copies, IS ca^h **Kc^isti.rc.d for TranwinsMon Abroad 
Offices— 5, Bond Court, Walhrook, I ondoo E C 


THE 

JOURNAL OF APPLIED CHEMISTRY. 

A MON I HIV VUhLIC XTWN Oh i6 PACV^ QUARTO^ 
Devoted to Chenustrya^ applied to ArPi and MamifiUiires, Agriculture 
Melallurgy, ^.c &c 

At Two Dollars and Twenty five Cents per annum, or One Dollar and 
Seventy five Cents paid strictly lu advTJicc, including postige toUmted 
Kingilom 

Each nunihtr contnin'; Ongunl Articles on Geiur'il Chemistry a]ip1ied to 
Arts and M^nuficlures M itt* r on Pirlicuhr 1 ihrii dions, is Pctrulcum, 

tific Facti ^ 

Full and carefully prepared Market Reviews and Prn e v Current of Drugs 
York, Boston, and PlnUflelphu, vithlai»Ies of Impmls 

EIGHTH VOLUMK, commenM.l «iih Jimmy number 
DI\rER ^ CO, POIII ISHERS 
Spruce Street, New York ,*8, lliuover Street Bo ton, and mo» South 
4lh Street, Philidt Iphii, Pi , U S A 


HOLLOWAY’S PILLS— Broken Health, 

—It IS Umentahle to look around md «t- maiiv lingerii^ under disease', 
more reakonabU nothing more ei'.v, nntlcr '>ui h tirrum«tiitccs thuito 

a fair appetite and good dig< 'tinn mdt ( d, Ihi purity r>l th it fluid is 

the ipprtile. ind enfunmu ih«rshoi) HiJloii >\ s ISUs pn ihe 
BWcelne'.H and frcslmtss ut l»f« , e irth out ind « k lusc the s « n t Htpa 1 
chreii of dist ise 


Second I dttion, crown Pvo, 


The CHILDHOOD of the WORLD: a 

Simple Account of Min in Parly Jinns By Edward Clodd, 

FRAS 

** This gemal little volume is i child’s l»oolt as to shortness, < heipucss, ind 
simplicity of style, ihmiRli the luthnr re isi>u »bl\ hopes thit i hh r people will 
use it as A source of inruMiiation not poptilarh i< < cs>^ihle cKewherr as to the 
life of Primitive Man and us rcluiosi to our own I his book if the 
time has come for the public to like to ii, wdl have i cm nit rfl» ci in the 
world It IS not a mere < oiiipdition from tht luthori mentiori<<l iii the 
preface, but takes Its own ground and stands by its* If and for iisrl<‘ Mr 
C lodU hi* thought out his plulos<u>hy of life ind us«*«l his hest skill to 


'*d httle bodi wuk grent picisurc 1 hive no doubt u will do 

much as having to unlcim in youth mniihooil ind even old ige so roihy 
things which wc were t lUKht is chilihen A Imm k like yours will prepire a 
far better sod in the tlnlil s mind and I wis dclighicd to hive it to lead to 
my children "—Letter Irom Brufessor Max Mi i i iiu to the Author 


MACMILLAN & CO . Ixiudon 


RUPTURES— BY ROYAL LEPTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 



j, allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in th^curative treatment o( Hernia. The u«of 

soft tendage being worn round the body, while the lequisi*- 

reaubng mwer la supplied by the MDC MAIN PAU ai 
PATENT LEVEB, fitting wnh so much ease and cloaene 


below the hips, being sent to the mamifactiirer, 
JOHN WHITE, nsa, Piccadilly. 
Priceoraslngle Truss, ifis, err ,361 6i/,andj» 6J ) 

„ Double,, 31J fid , 4U , and SM 6>< IPoat-free 

., Umbilical ear and su fid I 


ELASTIC STOCKINGS, KNEE-CAPS, 

*0., (or Vacigope Veina and all cases of Weakness, and Swelling of tho lege, 

mover an ordinary itoclung. Price er fid, 7 s. fid, sot, and ifir. each. 

Postoge free. 

JOHN WHITE, Maaulaelurer, mS, Piccadiny, Uado. 


ROYAL POLYTECHNIC INSTITUTION, 

309. REGENT STREET, W 

LABORATORY and CLASS ROOMS are now open or ANALYSES 


ROYAL COUNCIL OF EDUCATION — 

p'piu'^^EStl^ DAY S*^EVEN1 Ng'''"i hi ^ubjKU of' thraboM 
Examinauont can be studied either Privately or in Classes Fees 
»oderaw^^Aiial|ra 


r/sj,/:y’s improved form of 

OZONE GENERATOR, 

“ W Inch gives abundsne. of Oron. and 

AND ALL KINDS OF 

Electrical, Physical, d Chemical Apparatus 

WADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S W , 

( Three minutes’ walk from South Kensington Museum) 
yfycwff /or- Ilartna'K'^ MiaoseoRi^, etc , ruomnimded by Pttf 
Rullurfoid, M J> , F R SI' 


THE ONIY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND tARMFRS’ CHRONICLE, 

Edited by John Ai okknon Clarks, Secretary to the Centra! Chamber of 
Agiiculiure, 

Devotee <:pccialaUeiitian to the discussions ind proceedtngH of the Chsm* 
bers of Agru.nkure of Ctreu Fritiiu fwhich now mimlier upwards ol 
tF, 000 members), besides giving onginil pR;>crv on practical famurg 

the 1 uiidon < oni, beedt Hop, Lattle, and oi her Mtirkeis of Monday 
are ijicnihy reported in this Journal, which i* despatched the same 
cvenitiK o as to insure delivery to country subscnberis by the hrst post 
on Tuesday mormiig Pru t% , or prepaid, 15J1 a year post free 
Published by W PICKtRlNO, »i, Aruudil •’'trcei, Strand, W C 

“THE GARDEN,’’ 

A Wrrkly Illustrated Journal Devoted Solely to Horticulture in all Itt 

THF CARDFN i* conducted by William Robinhon, F LS.Authoro 
* Hirdy Mowers." **Aluine Flower* for English Gardens" "The Parks, 


....... . Alpine Flower* for English Gardens" “The Parks, 

Promcn ales, iiid Gardens of Pans, 'Ac ami the brsl Wnicri in every de* 
partment of Cardeniiig are tontriKuiors to Us p<ii>rx 
The following are <u>me of the subjects regularly treated of m it* pages 
I^e Mower (tardon ** ‘ ' 

Lands! ape Gardening 


Hardy F lowers. 
Town G irdens 


Room and Window Gardens 
Note* and guesuona 

Market Gardening , — 

Trees and Shrubs f The Kitchen Garden 

Tm« Gardkn may be obtained through all Newsagent! and at the Railway 
Bookstalls, at 4<f per copy It may also be had direct from the Office at s«. 
for a Quarter, 9* for a Half-year, and for a Year, payable In M' 

/once, and in Montlily Parts Speamen Copie* (post*free), 4!^ 

17, Southampton Street, Covent Garden, W C 


FRY’S 


CARACAS 

COCOA 


**As a dehetout, refreshtog, oad nounthing bevers^, with delicate flavour 
and fine aronu, it certainly surposMS anything that Eoa yet been offimd to 
the public "—L^ion Mtrrfr 
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MACMILLAN & CO.’S PUBLICATIONS. 


This day, in Crown Svo, price jr 6(4 

The SPECTROSCOPE and its APPLICATIONS By J. Norman Lockycr, F R.S. 

With Colouied Plate ami numerous Woodcuts Bchik Vol J of •‘NATUKL SLKIL.S,” a Senes ol Popular Scientific 
Works now iii course of Publication 

THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 

Cruises of H M S Pottufinr and I during the Summers of l868, and 1870, unili r the Scicnlilit Piiection of Pr 
Carpenter, F K S , J (,w>n Jtlfreys, I- K S , and Pr Wyville 1 homson, F K S liy Pr WVVll I K ' 1 IIPMSON, F K S., 
Director of the Scientific Staff of the C/or/fi wyrt Fxpcdilioii In 8vo, clotli, extra Rilt, with nearly too Illustrations and S 
Coloured Maps and Plans, price 310 fs/ 

“Nothing can be more complete thin the account of fhi scientific results of lliese vnyngcs, which aic fully illustrated by 
woodcuts of the strange forms of life broughl from the daik depths of the ocean, by charts of soiiiidmgs, and elaborate tables of 
deep-sea temperature.”— yhrt/y \ms 

“ Looking at the engravings, it is not too much to say that no such illustrations of the pcculiaily delicate and complicated 
forms of lower anitntl life have yet appeared ” — ftm-i 

The FORCES of NATURE A Popular Introduction to the Study of Physical 

Phenoiiunt liy AMb-DI F t.UILI F VlIN TransUted bom the French by Mrs NORM \N I Ot K\ LR, and Fabled, 
with Additions and Notes, by J NORM AN ft)( KVF,K. F KS Illustrated by u Coloured Plates and 455 Woodcuts, 
•Second Fdiiion Royal bvo, t loth extra, 31,. fv/ 

" I lan-lator ami editor h.avc done justice to then trust The text has all the force and flow of onginal writing, comhimng 
faithfulness to the author’s nieanmg with purity and independime in regard to idiom , while the technical precision and accuracy 
pervading the work throughout sjiiak ol the watchful edilorul siijiervisum which has licin given lo eveiy scientific detail. 
Aliogether, the work may be said to have no parallel, other in |iniiil of fulness or attraction, a» a popular manual of jiliysical 
science "Sitiiit/ay K,-,‘inu 

Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 

ANALNSIS Revised throughout, with Appcmliics, Fiigoungs, M.ijis, and Cliromo-Lithograjihs of the Spcclr.a of the 
t'liciuical F..lemcnts and Heavenly Bodies Medium 8vo, Clolli extra, 20 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R S , late Principal of the 

United College in the University of St. Andrews UyJ C \MP 1 !EI,I, SIlAIRl', Lt I), Principal of the LI iiitcd College 
in the University of St Andrews PROFF.SSDk TAll, University of Fdmburj'h, and A AU,\ MS-RL 1 LL\', F' R G S 
With Portraits, Map, and llliistratioiis 8vo, i6r 

“ Not nnly a biograjiliy winch allsliould read, but a sciimtific treatise viihout which the shelves of no physicist’s library can 
he deemed complete ’ — Staiuianl 

PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, los. 6d. 

Coni KN IS —Administrative Nihilism The .School Boards what They Cun I )o and wlui I hey May Do On Medital Edu- 
cation Yeast On the Formation ol Coal On Coral and Coral Reefs On the \K iliods ami Results of F thnology On some 
Fixed Points in British Fthnology PaI.eonlology and the Doctine ol Evolunon liiogciicMs and Abiogem ,is. Mr. Darwin’s 
Critics 'llie Genealogy of Animals. Bishop Berkeley ami the Metaphysics of Nensalioii 

(By the same Author— LAY SERMONS, ADDRESSEb, AND KFIVIEVVS New and Cheaper Edition Crown 8vo, yr 6(/ 

The CONFLICT of STUDIES, and other Essays on Subjects connected with 

EDUCAITON. By ISAAC rODIlLNPFR, MA, F KS, late Fellow and Principal Mathematical Lecturer of 
St John’s College, Cambridge 8vo, ioj 6</ 

CtiNPFNTS — The Conflict of Studies — Competitive Examinations— Private .Study of MathemattCs— Academicil Reform — 
Elementary Geometry — The Mathematics Tripos. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man tn Early Times. 

By EDWARD CLODD, F.R. AS .Second Edition Crown 8vo, p 

Prof. Max Muller, in a letter to the Author, says. — “I rea>l your bonk with great pleasure I Live no doubt it will do 
good, and I hope you Will continue your work Nothing spoils our temper so much as having lo unlearn in youth, manhood, 
and even old age, so many things which we were taught as children A book bke yours will prepare a far better soil m the child's 
mind, and X was delighted lo have it to read to my children ” 

the BEGINNINGS of LIFE: Being some Account of the Nature, Modes of Origin, 

and Transformations of Lower Organisms By U CHARLTON BASPIAN, M D , F R S With upwards of too lUus- 
twtions 2 vols, crown Svo, 28 j. 

ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 

which Notes have been added m reference and reply to Darwin's “ Descent of Man ” With numerous Illustrations. Crown 
Bvo, 92. 
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E. DENT & CO., 61, Strand, & 34. Royal Exchange. 

(FACTORY, SAVOY ST ), LOIJDON 

MANUFACTURERS OF CHRONOMETERS. WATCHES, ASTRONOMI^CAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C , 
TO HfR MAJFSrV AND H RH THE PRINCE OF WALES, AND H I M IHI EmPFKOR OF RUSSIA. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich 
Catalogues or Eshmates on Appluatton 

THE ARITHMOMETER (Thomas de Colmar’s). 

A CALCULATING MACHINL 

r or performing all Arithmetical Operations with great speed aiid imernng oecuiacy 
In use at the General Register Office, Census Office, War Office, India Office, Board of Tratle and other Government Offices, 
by all the large Insurance Offices m Lnghnd, m Observatories, and in the Offices of Ln^mcers, Bankers, Merchants^ 
Accountants &c _ 

rnccb from;{;6 to £yi Ihc Instrument most m use is the one giving a Product of 16 Figures with Quotient and Quotient 
Eflacer, Price /20 ^ , 

Sole Agent for England, the Colon cs and the United States W A GILBrE, Patent Agent, 4, South Street, Fmibury, 
London, who will send Price List and all other particulars on application 


CHEMICALS & APPARATUS. 

Every requirement for School or Private Laboratories 


Orders exceeding 40^ , carnage paid to any railway station in England Price Lists on Application 

MOTTERSHEAD AND CO., 

LABORATORY FURNISHERS, 

MARKET PLACE AND ST MARYS GATF, MANCHESTFR 

MICROSCOPICAL OBJECTS. 

Pod Inc 7 Sunip< 

Polunscope ObjccK Hair of Ornithorhyncm Seed« of SiUi c Inflata. 
MARTIN BURGESS 10 Ashby Plice BrockUy Road S E 

PEVERIL OF THE PIAK PreeW 

A HANDBOOK TO CASTLETON AND 

NFIOHUOUKIIOUD Am qu i cs Geology Natural Features &e 
B uMon J C BATES Castleton J TYM 

SCHOOL OF CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W 

Directed by ARTHUR VACHEK, FCS 

Tha Instruction it Maenl'ally practical there are no Lectures. Eech 
Student uorka independently . , , „ , . , . 

The 0 uise of Slui y is arranged to qualify the Student aa an Analyst 
and to enable h m generally to apply the sc cnee to any branch of industry 
**'^e*hourt ere'from Ten lo^Four On Saturdays the iaboratory la re 
aerved for Ladies 

rha Charge is f ve Pound, per Month Thie includee Inatniction 

Now ready m crown 8vo p ce yr W 

ELEMENTS OF MINERALOGY. 

Containing a Oeneral Introduction^to thn Science, « iih Descr piions of the 

By JAMES NICOL FRSE FOS, 

Professor of Natural History in the University of Aberdeen 

A New end Rev sed (0 e and. Edit on 

Illustrated with 378 Illustrations 

Edinburgh ADAM & CHARLES BLACK 

ROYAL GEOGRAPHICAL SOCIETY 

Now ready price to the public yr 6rf 

THE LANDS OF CAZEM8E ; a Volume 

of IranslaiiuM of Portuguese J urnevs in Central Southern Africa 
lidiied by Capt R F Burton F R G S and consisting of— 

^ Lae^a I journey to Carembe in 1798 Translated and Annotated by 

Journey of the Pombciros T ranslaled by B A Beadle Esq 

A Rosumdof tbe Jo irney of Montelro and Gamitio By Dr C Bake 
(With a Map by Keith Johnston junr ) 

«,* Fellows are ent lied to a Copv of the above- Work on applying for it 
at the CiRice i Savile Row Burlington Gardens 

London JOHN MURRAY, Albemarle Street, W 

DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes n plensure whim this Ink IS used It ha. been adopted 
by the pmiupal banks Public Officesjind Railway Companies throughout 

It wntej almost instantly Full Black | Flowr eanly from the Pen 

Does not cor ode Steel Pens 1 blotting paper may be applied at me 

Is cleanly louse, and not liable to moment of n riling 

Blou 1 

TV BE HAD Oh ALL STA TIOHERS 

BEWLEY AND DRAPER, DUBLIN. 

Just published, in crown 8vo, price One Shilling, 

PRINCIPAL FORBES and HIS BIO- 

CRAPHtRS By JOHN TYNDALL, LL D , D C.L, F R.ft. 
Prof of Nat Philos la ihe Ro>al Instilution of Great Bntaia 

London LONGMANS, GR KEN, ft CO Pateraom R(w. 


^ • c“'. wsf fis KJrsiSF-«{Sa sisw 




R«Ktstered u a Newspaper at the General Pofct Office 


BRITISH ASSOCIATION FOR THE UNIVERSITY COLLEGE, LONDON. 


ADVANCFMENT of SCttNCE, 

9tt, Albemarle street, London, W 

Tbe NEXT ANNUAL GENERAL MhETING wiH be htld ..t 
BRADFORD, commeucaiit on Wednesday, September 17 

rwu^ttti Dtstgni^U, 

Profewor A W WILLIAMSON, Ph D . F R S , F C S . 

In the place of ; P JOUI.E, D C L . LL D , F R S , who has resigned I 
the Presidency m consequence of di health i 

MEMOIRS -Auihors ^are rc^ 

and'th^'daM on tThicTth^y am' rea.l*'aw''nX'' 
possiU^ determined oy Organising Committees for the several neiu ns 
before the beginning of the Meeung It ha*» ihcrefo-e become nectssiry, 


ng of the Meeung It ha*» ihcrefo*e becom 

... opportunity to the Commiiucs of doing ji- 

several communications, that ♦■a h Author should prepsr* «»n An tract of his 
Memoir, 01 a length suitable Tor insertion in the piiblwhed rransaciioas of 
the Association, and that he should send it, together w th the original 
Memoir, by book post on or before Seplcmlier i, addressed thus -“tiencnl 
hecictaries, British Association, aa, Albeniarlc-'ircct, Lonilon, W for 
Section . " If It should be iiiconvenirnt to the Author that his Pip r 

should be read on any particular day, he ta requested to send information 
thereof to the Seme aries m a separate note 

G GRIFFITH, M A., Assistant General Secretary, Harrow 


The Session will begin on Thursda>, October 1, 1378 
P»re MaihematicwProfessor C IIPNKin, Ph P 

AppKd Maib«niatic8 nd Medium >—Pr fissor W K CurroaB, M V 
J h)Mc»— Proiessor G C losiKK, R A h Kb 

Chrmutry and Fmctioa Oiemistry— Professor Wiiuamson, PhD. 
Mineralogy and Geology-Professor Morris, F 0,S 


Rotanv— Profpttor OiitsK, P R S PIS 

Cnmparative Anatom / and 2ooiogv — I'rufcssor Gkawt, M D F K S 
Physiology— Pro'eswr biiAMiiiv, M P L L I) h Rb 
Practual Physiology aud Uistoiogy— Professor BuaooN SaNUtKsoKi 
M I) , h R S 

Philosophy of Mind aad Logic— Profes orO Ckoom Robektsov, M A 
PuliiivaJ £«.oiioniy-*ProJc*wr L H LouvrNRV, M A 
A Prospectusof the h acuity may be obtained at the (Jffice of 

College on the asth and 96th of September 
The College is close to the Oower blreet Station of the Metropolitan Rail^ 


ROYAL POLYTECHNIC INSTITUTION, 

,09, RIOENT STREET, W 

laboratory uul CLASS ROOMS .ra nov op«n or ANALYSES 


IHoonu Conducted CluKt nre now forming in chemittry, Phyrn-s, 
•nd Steam — Por Foe. and Syllabu. apply to the Profewoi of Uicims- 
tty, Scientific Department, Royal Polytechnic Inititution. | 


ROYAL COUNCIL OF EDUCATION.- 

and aasa-room. of Bamere Cotle,e i 
DAY end EVENING The eubjecte 


NOTICE.— ROYAL SCHOOL OF MINES, 

Jermyn Street, London —The lyi Se.-.ton wiU begin on Wednt«lay, 
the Mt October, Pto.peciuKi may be hnd on application 

TRENHAM REEKS, Rrgulmf 


REQUIRED by a FELLOW of the Lirt- 

NEAN and Zoological Societies, holding Certificate in Biology from 
the Rovml School of Mines . sometime AwisUnt m the Museum of the 
Royal College of Surgeons, London, and the British Museum, eaa laic 
Curator of tne Brighton Aquanum, 





IaXiCVI 


NATURE 


[Aug. 28 , 1873 


Just ready, in crown 8vo, cloth, price 3 r. 6d. 

THE SPECTBOSCOPE AND JT8 APPWCATIONS 

BY g. NORMAtt LOCKYEfl, 

WITH A COLOURED PLATE AND NUMEROUS WOQppUTS. 

Being VOLUME ONE of “ NATURE SERIES,” a Senes of Popular Scientific Works now in course of 
publication. 

MACMILLAN it CO, London 


WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMKAN ARABS Fourth and cheaper Edition, with numerous Illustratioiu and Maps. Clown 8vo, dr 
The Times says “ It solves hnally a geographical nddte which hitherto had been extremely perplexing, and it adds much 
to our information resriecting Egyptian Ahyssinia and the different races that spread over it It contains, moreover, some notable 
instances of English daring and enlerpricing skill , it abounds in amiiiated talcs of exploits dear to the heart of the British sports 
man , and it will attract even the least studious reader, as the author tells a story well, and can desenbe nature with uncommon 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES Third and cheaper edition, wiUi numerous Illustrations and Maps Crown 8vo, Or 
“The author, while he equals other African explorers m judgment and daring, far exceeds them m literary capacity. He has 
produced two volumes which can be read straight through with ease and pleasure Guardian 

“Charmingly written, full — as might lie exi>cctcd— of incident, and free from that wearisome reiteration of useless facts which 
IS the drawback to almost all books of African travel ''—SpeeLUor. 

MACMILLAN AND CO., London. 


RICHARD PROCTOR, THE ASTRONO- 

/JlWra<rrf'A'»5!r"*for°Augu»t aSlh Pnee td Office, st. Fleet 


HOLLOWAY’S OINTMENT and PILLS 

—Unwholesome Changes— 1 he changeable weather <• c.iuMng much 
aicliiieei, and exerting ihe most deletenoin iniliience in deranging Ihe 
eccrelione of ihe body Alternalmg chilU and heate so derange the 
ciiellary circulation thn the liver, alum .. h. or lungs must become die- 
ordered Hollowny b Oiniment well riibbrd over uicbc orKmin twice a 
d.*y provider the quicluvt, vafext, and brvt corremve It penetrates 
lhe>-kii). enters the daeptr siructuics, punhe>* tlieir blood, clcan'iC'. iheir 


ehcettc invalid Colds cougin* mflueniafi 
isreerB and cured^y Holloway's remedie* 


.becked in thetr ' 


Second Edition, crown 8vo, jr. 

The CHILDHOOD of the WORLD: a 

Simple Account of Man m Early Time*. By Edward Clopd, 
ERAS 

** 'i hiB gen al little volume is a child's book as to sbortneM, cheapness, and 
simplicity of style, though the author reaxuuably hopes that older people will 
use It as a souice of infotmatson not popularly accestible elsewhere as to the 
life of Prunitive Man and it> rela«on to our wn This book, if the 
time has come for the public to take to if, will have a ceitam effca in the 
world It is nut a mere compilation mxn the authors mentioned id the 

'* 1 read your little book witk great plcasur 


e I have do doubt it will do 

Kothing spoils our temper s^ 

lught as chiitiren A bork like yours wifi prepare * 
(rom i^oies&or Ma 


lM"&‘u*r'Md'iin Ihr'b’i 
»y childreii.”— Leiier 

MACUILLAtl * CO., London. 




THE ELEMENTs'^'of' EMBRYOLOGY. 

By MICHABL fOSTER, MA. b R S, 

Brxiector in Bhysmlogy at Irinity College, Cnn.bndge , tad 
h M bALFOUKf achoiar of J^rimty Cuilege, Cai^ndge. 
MACMILLAN & CO , London 

“ THE garden,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture m all lU 

THE GARDEN » conducted by William Kobinsoh, F L.S , Authoro 
“Hardy Flowers,'* “Alpine Flowers for English Gardens/* “The Parks, 
Promenades, and Gardens of Pans," &c . and the best Wntera tn every de* 
pariinent ot Gardening are contributors to its pages 

1 he following are some of the subjects regularly treated of m Its pages !-> 
The Flower Oardea u..— •-!.» 

The ^Toarder”* 


Bookstalk, at 4^ per copy 


be obtained Uirongb ail Newsai 


The Kitchen Garden 


ar, p^able in 


THE ONLY CHEAP KARMERV NEWSPAPER. 

THE CHAMBER OF 
agriculture JOURNAL 

AND FARMERS’ CHRONICLE, 

Uted by John Algrrmon Clarkb, Secretary to the Central Chamber of 

Devfrtes special attention to the dtscussmns and proceedings of the Cham 
bera of Agriculture of Great Bntam (which now numMr upwards o* 
\Z,w merolw*), tewdes giving ong^^papei^on praottcal farmuigt 

Ihe London Con^ Seed, ifop, Cattle, and other ^trketsof Monday 
aca specially reported In this Journal, which is despatched the same 
evening bu as CO insure delivery to country subscnbers by the first poet 
oa Tuesday monung. Price 3 1 » or prepaid, 15s. a year post free. 

Published by W PICKERING, ei. Arundel SItmC Strand, V.C 
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MACMILLAN & CO.’S PUBLICATIONS. 


This day. In Crown 8vo, price 3r. 6J. 

The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, F R.S. 

With Colomed Plate and numerous Woodcuts Being Vol. I of “NATURE SERIES,” a Senes ot Popular Scientific 
Works now m course of Publication 

THE DEPTHS OF THE SEA- an Account of the General Results of the Dredging 

Ciuisea of 11. M S. Ponupme and yic/i/wi/zf during the Summers of t868, 1869, and 1870, under the Scientific Direction of Dr 
Carpenter, K R S , J Cwjn Jeffreys, F R S , and Dr Wyville Thomson, F R .S Dy Dr WVVII.f E THOMSON, F R .S , 
Director of the Scientific Staff of the Challmget Expedition In 8vo, cloth, extra gilt, with nearly too Illustrations and 8 
Coloured Majis and Plans, price 3ir. (xl. 

“Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the daik depths of the ocean, by eliarts of soiindings, .ind elaborate tables ol 
deep-sea temperature." — yVerw 

“ I.ooking at the engravings, it is not too much to say that no such illustrations of the peculiarly delicate and compheated 
forms of lower animal life have yet appeared ” — /imts 

The FORCES of NATURE A Popular Introduction to the Study of Physical 

Phenomena By AMF.DEE GUILLF.MIN Translated from the French by Mrs NORMAN I OCKYER, and Edited, 
with Additions and Notes, byj NORMAN EOCKYER, F R S. Illustrated by li Coloured Plates and 455 Woodcuts 
Second F^duion Royal 8vo, Cloth extra, 3if. 6r/. 

‘‘Translator and editor have done justice to their trust The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with jiurity and indcjiendcncc m regard to idiom , while the technical pieciston and accuracy 
pervading the work throughout sjieak oi the watchful editorial supervision which has been given lo every scientific delaih 
Altogether, the work may he said to liave no parallel, cither in point of fulness or attraction, as a popular manual of physical 
science ” — SaimJay Jicz'tew. 

Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 

ANALYSIS Revised throughout, with Appendices, Fiigiavings, Maps and Chromo-Lithographs of the Spectra of the 
Chemical Elements and Heavenly Bodies. Medium 8vo, Cloth extra, 21s 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 

United College in the University of St Andrews ByJ CAMPBELL SHAIRP, LI. D , Principal of the United College 
III the University of St Andrews, PROFESSOR TAIP, University of Edinburgh, and A ADAMS-REILLY, F' R.G.S. 
With Portraits, Map, and Illustrations. 8vo, i6r. 

“Not only a biography which all should read, but a scientific treatise vilhout which the shelves of no physicist’s library can 
be deemed complete ’“—Standard 

PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, xos. 6d. 

Con 1 KNTS —Administrative Nihilism The School Boards what They Can Do and what 1 hey May Do On Medical Edu. 
cation. Yeaat On the Formation of Coal On Coral and Coral Reefs On the Methods and Results of F ihnology. On some 
Fixed Points m British Ethnology Paleontology and the Doctnne of Evolution Biogenesis and Abiogencais. Mr. Darwin’s 
Critics 'ITie Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation. 

(By the same Author— LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition Crown 8vo, yr, 6d. 

The CONFLICT of STUDIES; and other Essays on Subjects connected with 

EDUCATION. By ISAAC TODIIUNTER, M A , F’ R S., late Fellow and Principal MathemaUcal Lecturer of 
St. John’s College, Cambridge 8vo, lOs 6d. 

CONTEN rs — The Conflict of Studies — Competitive Examinations — Private Study of Mathematics — Academical Reform — 
Elementary Geometry— The Mathematical Tripos. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F R.A.S Second Edition. Crown 8vo, 31 

Prof. Max Muller, in a letter to the Author, says —“I read your book with great pleasure I have no doubt it will do 
good, and I hope you will continue your work Nothing spoils our temper so much as having to unlearn in youth, manhood, 
and even old age, so many things which we were taught as children A book like yours will prepare a far better soil m the child’s 
muid, and 1 was delighted to have it to read to my children ” 

THE BEGINNINGS of LIFE : Being some Account of the Nature, Modes of Origin, 

and Transformations of Lower Organisms. By H CHARLTON BASTIAN, M U., F.R b. With upwards of 100 Illus- 
trations 3 vols, crown 8vo, 2&r. ' 

ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 

which Notes have been added m reference and reply to Darwm’s “ Descent of Man." With numerous Illustrations. Crown 
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PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUsA, ITAQUE HOMINIS.” 

Contents for Seftfiviber— Our Illustrations —1, Macdowell’s “First Thom in Life,” 2, “The Flower 
Seller,” by T. Ccriez 3. “ After the Day’s Work is Done,” by F. Verheyden. Troy no longer a Myth. Picture 
Restoration in Venice. Art Notes and Gossip Reviews. 

London ; SAMPSON LOW, MARSTON, LOW, & SEARLE, i88. Fleet Street, E.C. 


SCHOOL OF CHEMISTRY, 

20, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F C S. 

^ IJe Instruction is essentially practical . there arc no Lectures Each 

Ills Course of Sluoy is arranged to qualify the Student as an Analyst 
»d to enable him generally to apply the science to any branch of mduiUy 

The hours are from Ten to Four On Saturdays the laboratory »re- 
lerved for Ladies 

Ihe Charge is Five Pounds per Month This includes Instruction. 
Schoolmasters requiring personal instruction pay Half-fees 


THE JOURNAL OF THE ANTHROPO- 
LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 
In which are united the Anthropological and Ethnological Societies of 

A'o 7. APRIL^ 1873 PRICE 4r iiUustrat 4 <t) 

Contents — 

The Inhabitants of Car Nicobar , Wars uf Fvttrpauon and Habits of the 
Native Tribes of Tasmania The Macas Indiaufi (with coloured plate) . Re- 
lation of the Parish Boundaries in the South east of Rngland to great Phy- 
sical Features, particularly to the Chalk Fscarpment (with three coloured 
maps) , On the Looihait Stone Implements and Pottery from Canada iwith 
two plates) , The Ventnor Flints, Iheories regarding Intellectand lostina , 
On a Collection of 150 Ancient Peruvian SkulU (with two plates). On 
Anaent Peruvian Pottery (with a pi tte] . On Fragments of \ Human Skull 
and other Bones from Birkdale , Religious Beliefs of the Ojibois Indians 
Rock Inscriptions in Brazil (with a plate) Danish Aspect of the Local No- 

wUh Discuvious on the Papers, and Anthropological Miscellanea 
London URUBNER & CO , 57 and 59, Ludgate HiU 


RUPTURKS.-BV ROVAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

id by upwwdi of 300 Medical Men to b« thi moit .Ete- 

pmg, eo often hurtful in lu effecte, u here nvetded . • 

Mft bandnge being worn round the budy, while th« rcqiiwie 
raeUting rawer le lupplied by the MUC MAIN PAD nnd 
PATERF levee, fitting with M much «im nnd cloeaieee 
be detected, nnd may be worn during etcep. A 

r rculnr may be had, and the Truae (which cannot 

fail to fit) forwarded by poet, on the circumference of the body, 
t inchit below the hipe, being sent to the numufheturer, 
JOHN WHITE, MS, PiccediUy. 

Price of a tingle Trun, tfi>, eii ,e6> (!</.. and 311 6dl) 

„ Double „ 3U id., 4»t , nnd get id. >P«lt-bM 

„ Umbilionl 4*1 uid su id. f 

STIC STOCKINGS, KNEE-CAPS, 

" line and all catci of Weakneai, and Swellmg of the legl, 
are poroua, bgbt m texture, and mexpenaiva, mud drawn 
itoc li i n g Pnee gr. id., ji id., loi , and ifie. wd>. 



Thuda)ns pubbthed, 8vo, u 6d , or. Iwge paper, with the Plate! on India 

THE NATURAL HISTORY OF THE 

BRITISH DIATOMACFA, By ARTHUR SCOTT DONKIN, 
M late Lectuicr m Medical Jurisprudence to ihe University of 

JOHN VAN VOORST, i, Paternoster Row 


THE ARITHMOMETER (Thomas de 

COLMAR’S^— A Calculating Machine for performing all srithmctical 
operations with speed aod unerring accuracy. 

Tnuseat theOenetal Register OfBce, Cenvus Office, War Office, India 
Office. Hoard of Irade, and other Government Offices, by all the Urge In- 
n^l- 

16 figures with quo- 


Oiuma Patent Ager 
Price Li&i and all oth< 


e IS the one^Kiving a prodi 

iglandt the Colonies, and 
los, 4, South Street, Finshti 




T/SLEY’S IMPROVED FORM OF 

OZONE GENERATOR, 

** Which gives abundance of Ozone and is not liable to be broken 

Nature, June la and 29, 1873 
AND ALL KINDS OP 

Electrical, Physical, d Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S.W., 

(Three minutes’ walk Irom South Kensington Mnseum). 
Agents for Hartnaek's Microscopes, etc., recommended by Prof. 
Rutherford, M D , F.R.S £, 


PRICE EtCHTEENPENCE 

PRACTITIONER: 

A Monthly Journal of 

THERAPEUTICS. 

;E» M D . F R.CP., Senior AsalsU 
il. and Lecturer on Matana Medica in 


No LXn frrr :hRPTEMBRR» xBysg 

W MA^DowAl^M.D (Edin ) Notes on Guarana." 

Stephen Skinneh. M B — On the Treatment of Enteric PevtrVy the 
[ntemal Use of Disinfection *' 

" On Digiulua m Acute Febrile r 


Gborlb Beard, M D , ol 


^ VoriL— **The Treatment of Neuralgia 

by Klectncity.’* 

Rertewc, Qinic of the Month, Extracts from British and Foreign Joor- 


0, Bedford Street, Corent Gardesi lioiidoii' 
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ROYAL POLYTECHNIC INSTITUTION, ROYAL SCHOOL OF MINES. 

309, RIGBNT STREET, W DEPARTMENT OF SCIENCE AND ART 
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I^OTICE. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


\ (Fellow of Univenity CoUegc, I ondon ) 
iPiofessor A S WIUtlNb, M A 
/ (Felloir of Univeoiily College, I^ondon ) 
Assistiint l.ecturer In Greek and 1 atia — 

Mr EDWIN B ENGLAND, M A 
,Profe».or'A W WARD, M A , 


fellow of (ihnit’t CoUem Cambind{e ) j 
easorTHOMAS BARKkR,MA , 1 
te Fallow of Irmily College, Cambndge) 1 


'^NATURE" FOR SEPTEMBER i8 
And ttc follow ing Numbers, will contain FULL REPORTS of 
THE PRESIDENT’S ADDRESS, 

And of the ADDRESSES and PROCEEDINGS m the 
Different Sections 

NOTES FROM THE "CHALLENGER^ 

By Prof WVVILI E THOMSON, F R S , 

And ocher Articles of Interest 


IVIHI JHE NUMliFK FOR SEPT i8 WII I, BE GIVEN A 

PORTRAIT OF THE LATE PROF FARADAY, 


PUlttlSlIl'D EVIRY THURSDAY, PRICE 


) (Fellow of University ColIeHe, I ondon ) 

I Professor JAMES BRYCF. DCL 

(Fellow of Oncl College, Oxford) 

^Mr*"!' E ^IoVlaND, M A B C I. 

iLne Fellow of Exeter College. Oxford ) 
Ditto-Mr ] 1! GUNNING MOORF, M.A 
Ditto—Mr WM R KENNFDV, MA 
( F ellow of Pembroke College, Cambndge ) 
Professor H F ROSCOF. BA PhD 


Mr W DiriMAR, F R S E 
Assist, ml (Mr W G WfLLIAMS. 
Deinonstraturs \Mr H (.RIMSHAW 

{ 'm“'c1chori EMMFK, F R S 


Organic Chunistry { Mr C SCHORI EMMFK, F R S 

Animal Physiology riid 

VeJmnlS!! rii'y«oU.,y ai.djPmfe^oc 'V C WILLIAMSON, F R S 
’’ Hi'slobfv ”'’^}Profes5or ARTHUR GAMGEE, M D F R S 
Geology nnd Pal eon<ology(I-«‘“-s^-“i s"' M A. 

Mm ralocv ™ cctiVrer— Mr CHAS A BURGHARDT, 


MACMILLAN CO, LONDON 


1 M GOODEVE, M A, ANT) C \V MERRIFIELD, FRS 
Jn smill 8vo. wjth 88 Woodcuts, price 4/ (nl 

QUANTITATIVE CHEMICAL ANALY- 

SIS^ By I E THORjPF. Pk D 1- K S E . Professor of Chemistry m 

Uy ihc imc Autlior (in tUe press)— 

'* Quahtative Analysis and Lsborator> Practice " 

lext-Books/r^^wwf/y/W’AjAir^/, price 3# 6rf each — 

“ Goodeve's Mechamsm *' 

'• Blox'^m’s MotaK *' 

“MiUtr's InoiyaiiicChcmvtry ” 

*' Griffiii’k Algebra and 1 riRonoinelry ” 

. "Notes on the same, with Solutions 
"Watson's Phtic and Solid Geometry " 

" Maxwell’s 1 heory of Heat ” 


London LONGMANS, GREEN, St CO , Paternoster Row. 


THE JOURNAL OF THE ANTHROPO- 


J HOLME NICHOLSON, Rttutror. 
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FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 




DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

differing from anything else EVFR PRODUlED 


B:EWLEY AND DRAPER, DUBLIN. 

MR. TENNANT. GEOLOGIST, 

1H9 STkAS|>, rONfxjN, W(' 

GIVES INSrKtJCIlON IN MINLRAIOGV AND GFOIOOY, and 


THOS FLETCHER. F C S , Cold Street Suez Street, Warrington 

“THE GARDEN/' 

A Weekly lUuitrated Journal Devoted Solely to Horticulture in all itt 
brauLhea 

THE GARDEN i« conducted by William Robinson, F L.S , AuUiore 
** Hardy Flowers,** '* Alpine Flowers for Englixh Gardens,*’ ** Ibe Parks, 
Promenades, and Gardens of Phtis,” &c . and the best Wntert in every de- 
partment of Gardening are contributors to its pages 
1 he following are some of the subjects r«*gularly treated of m lU pages — 


I 400 Sl>eciinriix larger in ( abinrt. 

More estrnsive Colkctnms, either to i: 
j wta 500 Ouineix cich aiih ry requi 

I Hluily of tlrse interesting br inches of St 
0 much pleasure to the travcikr in ill 
In the more expensive Colics lums sc 


THE ONLY CHFAP FARMERS’ NFWSPAPER, 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited bjr JoiiM Alcbunon Cl arks, Secretary to the Central Chamber of 
Aenculliire, 


Copies (poit-free), 4^1' 

37, Southampton Street, Covent Garden, W C 
RUPTURES.— BY ROYAL LETTERS PATENT 

WrtITR’S MOC-MAIN LEVER TRUSS 

f ii allowed by upwds of 500 Medical Men W be the mjM effec- 

a steel spring, so often hurtful in its effects, is here avoided . a 
soli bandage being worn round the body, while the requisite 
resisting power is supplied by the M(JC MAIN PAD and 
PATENT lever, fittmg wKh so much ea« and downew 

desenpuve cifcuUr may be had, and the Truss (SLroSnoo’l 
faal to fit) forwarded by poit, on lbs circuinforence of the body, 
a mchea below the hips, beio, sent to the mauufacturer, 
JOHN WHITE, m 8, PiccadiUy 
Prtceof.aliiKleTniM,,fii,ew ,a6( M,ud3M M) 

„ Double. 3 if fid,4a4,a»l5ar. M }Poat-ftoe 
UmbiUoS iu. and sar 6d. I 

ELASTIC STOCKINGS, KNEE-CAPS, 

&C , for Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sprauu, &C. 1 hey are porous, hght in texture, and mexpensive. and drawn 
on over an ordinary Roclcmg Pnee 4* ^0 ^0 and xdr each 

Postage free. 


THE ZOOLOGIST. 


fkf was e^ubhxhed in 1843 to record atul preserve obser>'ationt 

on subjects similar to those treated of m While's Natural History of hel 

IS acceptable to ** out-of-door imuiralixtx ” those who ' debg”h/ in?bl«vmJJ 

young and food of animals^ It cont uns ungmafpape^rx and rccortls of fact* 
relating to Quadrupeds, llird<i, Keptilex, hushes, and InKCCts, tojfetber with 

has been assisted by more than two hundred of our very best rooloLC^t 
Published on the First of every Month 
PRICE ONE SHILLING 

NEWM'AN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL Oh BRITISH INSECTS 
Conducted by Edwaru Nbwman, F L S !• Z S &c , 

Late Prewlent of the Entomoloipcal Society 
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E. GALLX|8~&~C^ ~ 

OWNERS OF THE ESTATES OF COS. LABARY AND POTEMAC (CLOSE TO THE CHATEAU LAFITTE) 
BORDEAUX, 

Beg to announce the follovnig Wines of their own growth : 

GOOD SOUND ORDINAIRE ip PER DOZEN 

RICH FULL-BODIED POTEMAC 24J „ 

AFTER DINNER WINE. 

COS. LABARY, 1865 ' 66s. PER DOZEN. 

IMPORTERS OF ALL OTHER RINDS OF WINE, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 


E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST ), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
TO Her Majesty and H RH. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates oh Application 


CHEMICALS & APPARATUS. 

EVERY REQUIREMENT FOR SCHOOL OR PRIVATE LABORATORIES. 

Orders exceeding 40ir., carnage paid to any railway station m England Price Lists on Application. 


MOTTERSHEAD AND CO., 


LABORATORY FURNISHERS^ 

MARKET PLACE AND ST. MARY’S GATE, MANCHESTER. 

OLEOGRAPHS AND ENGRAVINGS. 

A SELECTION OF THE MOST HEAUriFUL LANDSCAPES 
AND FIGURE SUBJECTS' IN HANDSOME. GOLD FRAMES. 
IROM ONE GUINEA EACH 

Anyone juet funiiehiag will find ibis well worth their attention. 

QEO. REES, 

41, 42, 43 . RUSSELL STREET. OPPOSITE DRURY 
LANE THEATRE 

FRENCH. — Conversation, Reading, Special 

Lneone on Pronunciation — Tranilation — Corretpondcnce, by Dr. 
CLAUOUN, Periiian, 443, Strand (oppoeite the Chaniu; CroM Sta- 
nin) Dr Claudon i» M 15 of Pane, end M R C S of Englerd, and 
has had ten years' successful expenence in teaching French in this city 
List ef referances sent free 

HOLLOWAY’S OINTMENT and PILLS. 

b«n propei-ly applied In scrofulous and tcorbuti^’afl’ectioni they are 
especially setriceable Scurvy and eruptions, which bed resisted alt 
other modes of treatment, and gradually became worse from year to 
year, have been completely cured by HoIIoway'a ooohng Ointment and 
purifying Pilla, which root out the ducase from the blood heolf, and 
leave the constitution free from every morbid tamt. In the nunery 
Holloway’s Ointment should be ever at hand , it will give ease in tpraini 
and toiitusions, bums, scalds, and mfantile eruptions, and may always 
safoly be employed by any ordinary attendant. 

TISLEY’S IMPROVED FORM OF 

OZONE GENERATOR, 

“Which givee abundence of Oiooe and !• not liable to he broken.*— 

Natuxi, June le and 19, 1873. 
AND ALL KINDS OF 

Electrical, Phyaical, d Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172 , BROMPTON ROAD, S.W., 

(’rhiee minutes’ walk from South Kensington Museum). 
Agents for UartnaeKs Microscopes, etc., recommemled by Prof. 
Rutherford, M.D., F R.S E. 

NOTICE TO ADVERTISERS. 

“ NA TUR£ " for SEPTEMBER I^ 

WiU contain FULL REPORTS ot tho Proceedinga of the 

BRITISH ASSOCIATION AT BRADFORD. 

ADVERTISEMENTS intanded forthit Number shonld beaeottotlM 
Office as eoon as possible. 


PiiMed br S, ClAV, Son A TArunt, at 7 and S, Bread Street HOI, ia tbe On of London, end pabliehod by knoiUSAa ft Co. 
ittht OBce, 09, and jo, Bedfbnl glwel, Cerent Garden — tnouDAr, September 4, tips. 
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NOTICE ROYAL SCHOOL OF MINES, 

Jarmyn Street, London — Lhe 13rd Session will begin on Wednesdny, 
the lit October Proipectuses may be had on application 

TRENHAM REEKS, Kt^utrar 


MIDDLESEX HOSPITAL COLLEGE 

provides the ino4t complete means Tor a Medtcel Education Some 
MemberR of the Staff receive Students as Boarders 

MIDDLESEX HOSPITAL ENTRANCE 

SCHOLARSHIPS -Iwo Entrance Scholarshipa, of the annual value 

at t^e^comnienceinent of the Winter heacion I here are numernut oihn 
Scholarihipi and Prirea For the College Frovpectua, containing in- 
formation ai to Fees, ENTRANCE and other Scholarships, Clinical 
Appoiatmentf, Residence of Studools, &e , apply to 

JOHN MURRAY, MD, D,an 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL 

(OPPOSITE WESTMINSTER ABBEY) 

The Seealon will commence on WEDNESDAY, the ist of October, with 


Entrance Scholarships unit be 
pubtiahed Prospectus will be sei 


The Distribution of Prirea 

ir the Address The Examination for the 
Id on September the 35th and 36th The 


GEORGE COWELL, F R C S , 


ST. MARY’S HOSPITAL MEDICAL 

SCHOOL 

OPEN SCHOLARSHIP AND EXHIBITION IN NATURAL 
SCIENCE. 

The Examination for 1873 will be held on Thunday, the 3sth of SsMem- 
ber, and fbHowing dayi- Candidates are regiMsled to call upon the Dean, 
at hi< luMcneo, on the morning of Wednesday, September seth, betweea 


5 CHEADLE MU 


SCliNCB TUITION BY CORRBSPON- 

HOUTLXOGE, B.Se. FC.S, Bowdon, Cheahire. 


’TKMHER II, 1873 [Price Fourpence 

lAII Rights are Reseived 

UNIVERSITY of DURHAM COLLEGE 

OF .PHYSICAL SCIENCE, AT NEWCASTLE UPON TYNE 

The Session will commence on the 6th October, 1873, and will be divided 
into the Michaelmas, Lpipheny, and Easter Terms 

CLASSES 

Fee 

Mathematics W Steadman Abbs, M A 3 gs the session 

Phvsics A S Herschel, H A I R A S 5 gs 

Chemistry A Freire-Marreco MA 5 gs 

Geology David Page, I,L D f G S . 5 gs 

Greek and I .itin Rev J Buhner, BO a gs n term 

‘■'Klgbsh ru. 7 at«r| J A.kmson, B A ^ ” 


Ci^uiscs may commute this on payment of Seven Shi 
Students de&irous of study in( 
compound for the elm fees by 
compfisitton fee allowed 
Students entering aft 
Matriculation Examinati 


Fees. Stud' 

'Student! 

payment of /17 i?* ihiR vmII be th 


All Students munt have attained the “ige of 15 yrars 
!< VRNtNQ Classbr will he held ns m former Kcisionx 
Further particuHrs respecting the Examinations^ Associateship of the 
wollrge, I-euboratory Regulations, Scholar'ihips, Exhibitions, Hours of At- 
codaiice, &c , will be found in the Prospectus of the College, to be had 
ICC on application to Mr. Thro. Wood Bunnino, Secretary to die 


ASSOCIATION of CERTIFYING MEDI- 

CAL OFFICERS of GREAT BRITAIN and IKEI.AND 
Ih. Sixth ANNUAL GFNEHAL MEETING wi 

ABulDax^thrPrexTdent, w'ill'’d°bycr"th*'Anni!‘arAu"rr 
Association who intend being present at the Dmnrr, wfi 

i6th, m order that the necessary arrangements may be ^ >«; wcira- 

taryswiU be glad ta give every information reKperiing the objects of the 
Society tg those C^rtuyiag Medical Officers who have not yet joined th» 


dp Bristol, Sept, xst, xS/j. 


G M Stan 




ROYAL POLYTECHNIC INSTITUTION, 

3<x), REGENT SIREET, W 

LABORATORY and CLASS ROOMS are now open or ANALYSES. 
PupiU and Clan and Bnvaia Snidiei InvnatigadoM xonnected with 
^Mqu Conducted Ctaaica are now forming in Cbcaietry, Phyaice, 
and Staiua.— For Feeeand ^llabus apply to the PnfeMor of Chemii- 
try, I^artment, Royal Povtochaig liutitutiOB. 
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BRITISH ASSOCIATION FOR THR 

ADVANCEMENT of SCIENCE 

The Forty-Third ANNUAL MEETINO of thu ASSOCIATION wBI 
be held in DRADFORD, 

Commencing on WEDHEStJAV, SeptemW 17, 187J, 

Profcwor A W WILLIAMSON, FRO , F R g , F C S. 

Eltchon ^ AitocxtkH* 

The Executive Committee «t Bradibrd WlU tied KHr Members Alld AdMM 
aa(e% on the following condldons:** 


to receive gratuUoMl]r 0 ) 4 r Be 

be published a^r ue date ot 

n —New Annual Subscribers for a ^ymeok pf Xs fpt tiui Und 

They receivegratuUously the Reports for tte year of ihetr ad- 
mission, and itjr every following year m which they coatinue to 
pay a Subscription of without intermisMoo 
111 — Assonatoi for Ims Meeting only for a imymcnt of They are 
cntuled to receive the Report of the Mcctinc at two-ihirds of the 
pubhcAtior price Associates are not eligible to serve on Com 
mittees or to hold any office 

Ladies may become Membeis ov Associates on thr vunc terms as Gentle 
men Ladies' 'i ickeU (tmn^crablc to Ladtes only) in^y lie obtained on ^ay- 
HarrU, ^nr , Esq\ Rradfurd ^ 

After September i j, personal application for 1 ickcU must be made at the 
Reception Room, Bradford, whtcli will be opened on Monday. September 
J5» t't One p ni 

CtHfral and AztcHtUR Mfifttijts ift Gtirr^ds Jiali 
The first General Meeting will be held on Wedneiidav. Sepu mber 17, at 
8pm precisely when Pr CAHrBNTRN, LL I> f K S , Ac will rcMgn the 
Chair, and the President Elect wiU aiysumc the Prcsidcncyt and deliver an 
Addrees On Thursday Evening, September iH, ii 8 pm, a Soiree on 
Friday Evening, September 19, at 8 30 p m , a Discourse by Profensor W 
C Willmmsoni F R S , of Manchester, on <0*0 and f t»al Plants on ^nttir- 
day Evening, September soth, -t Lecture on i uel to Working Men only, by 
Mr Siemens, P R , on Monday Evening. SepUmlw aa, at 8 ^op m , a 
Discourse on Molecules by Professor Clerk Maxwell, FK S , on Tuesday 
Evening, September 93, it Eighty m ,a Smr^c , on WednesiUy, September 
>4, the concluding General Meeting will W held tl 2 p» p in , and in the 
evening a Oraml Cooceri will be given in Rt Goorke'* Hall at 8 p in 
EXCURSIONS on Thursday, the asih September, to the following 
-places of interest have been irranged —Harrogate, Kipom Studley, Bolton 
Abbey, Gordnle Scarr, Maiii,un, Clapham Caves, ScUlc Caves and Ingle- 

Lists and Pnees of Lodffuuis, and other general mforroalvon w\U be given, 
on application st the Loc u SecrcUnes* (Office, Bradfotd 
The names of new LIFE MEMBERS, ANNUAL SUBSCRIBERS, 
and ASSOCIA 1 ES for this Meeting only are now bring received and 
Tudiets issued ut the Ofticet of the A&»ociation, Market Street , also Ticlwta 

transferable to L^cs only 

JAMES R. CAMPBELL, D D , k Nm 
RICHARD GODDARD, V Loial 

PEILE IHOMPSUN. I Sfcrtiarttft. 


ROYAL. COUNCIL OF EDUCATION.— 

T 1 i« Labotmtory and Claii-room, of Beniars Collen are open for 
f\>pja EVERY DAY and EVENING The object, of thTaWe 
Eaammatlona can be itudied either Fnrately or m Cla»ee Fees 
moderate Analyom and Inveitigatloni conducted — Anpiv to Prof 
K V GARDNER. F K S , F S A , 44, Berner. Street, W 


SCHOOL OF CHEMISTRY, 
go, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F.C.S. 

1 %e InMruction ii euentlally practical, then an n* Lecture.. 
Student work* independently 

n« Co™ of Study u arranged te qualify the Student a. an AnalyM 
to ewbit him ges^ly to apply the wience to any branch of ludui&y. 
But the Student, an free to punue their own particular object 
The hour, an from Ten to Four. Ou Saturday, the Labonttory U re- 
Wrved for Ladiei. 

The Charge u Fl« Found, per Month Thl. include! luRrueUan, 

dtemlcab, Appmtu., &c. Occaiional Student, are tecei - -' - 

i»n. namely. Ten Shilling, per Month for each HalLda 
ly Half-fee., 


FOR PRICE-LISTS of MICRO-PHOTO- 

GRAFHK apparatus, Micro-lbBlnal., Micrcecoptc OUeet. 
Mounted and Unmounted, addrow Micni, care of Hr LaNatm Oie- 


WANT^b.— An Assistant Science-Master. 


— Dc Davies Central Sc 


Will bo ready isth Ottuber Ealra fcap 8vo, clolh, price .r bd 
COLLINS’ ADVANCED SCIENCE SERIES 

ANIMAL PHYSIOLOGY: the Structure 

and function, of the Human Body Ity JOHN CLELAND, M.D 
F Ri , ProfcMor of Anatomy and Physiology in Queen’. College. Gal 
way. With 150 Engraving. 

London and Glt.gDw WILLIAM COI.LINS, SONS, & COMPANY. 


SUITED TO THE NEWLY REVISED SYLLABUS 

FIRST PRINCIPLES of HUMAN PHY- 

SIOLOGV and a fi-w Appli. it.om. of iben 


OCEAN HIGHWAYS. 

THE GEOGRAPHICAL REVIEW, 

Edited by CLEMFNIS R MARKHAM. C 1 ) 

I’rice « Post (inland), sr rrf Annual Subscription, .6> 


o vrr, 


roR '^hriiMj.UR 
Route, of Sir Samuel Balter, \8fi4, 1871-7^ 


I ivingHtoiK. Relief Eaptdili.m 

Ihc Voyage of the ’ t lullinger’' (Capt J b Davis, R N ) 
Transoxiana (Rev t, P lladgci) 

A DeMrt trip 

^Wthlnty Geography— Battle of Nicuport (a ji iCdo), (C R, Markham, 
Reviuh. - 

Cartography.— Log Book (Gecgraphic.\I Notet) 

CoMtnaroNuancE — 

Proceedhige of Geographical Societies at Home .ind Abroad 

MAPS FOR THE OCTOBER NUMBER. 


lap Hiowing the South Pacihc Railroad, to Illustrate Pape 

• Oetober Number will also eootain Report of the Meet 
Brituh Auociation »t Bradford 

TRUDNEK & CO , 57 and 59, Ludgate Hill, London, 


TISLEY'S IMPROVED FORM OF 

OZONE GENERATOR. 

” Whtch give, abundance of Ozone and i. not liable to be broken 

Natuee, June it and 19, 1873 
AND ALL KINDS OF 

Electrical, Physical, d Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S.W., 

(Three minutes’ walk Irom South Kensington Museum). 
irtnaeRs Mtctvh 
Rvthtrftrd, I 


V 


II, iSysJ 


SATURB 


AGRICULTURAL JPUBLICATI0N8. 

THE PROPORTIONATE FATTENING 

and FlrKh'forminR Qualities of nearly all the Keeding Substances in 
gener'il uio by Farmers also the Manunal Value of the Reaidue from 
cat 1 ar 1C e opinicnt of tki Press 

*' It IS clearly a very useful indicator of the values of the foods for cattle * 

“The ch-irt cannot fad to be very useful to the keepers of horses and 
meat stock, and it will be au ‘ cyt-opener ’ to many who will perceive how it 
18 they liavc been so often disappointed after giving large pneca for fancy 
foods '*’— TitMes 

'* K\ ery useful t ible The system U a vc^ capita^ one, and we recom* 
tables^ublished by the Agricultural and Horticultural Assotiatkon ” — Land 
Price One Shilhng, Post Free 

THE agricultural ECONOMIST. 

A Monthly Jouni.il, conuuimg Reports andjPnccs^Currenl^of the AgrK 

Frice hf/ per month, or 51 per annum. Post Free 
Vols I, II , and ill 0/ the “Agricultural Economist “ for 3ll70» 1878, and 
i87i. price 7^ Od each 

PKiMAHiNt. !0R PuiH ICATION {S'econd Edthon) 

THE MINERAL CONSTITUENTS RE- 

MOVEI) KROM AN ACRE OF SOIL by an Kyengc Crop o( 
Wheal, Oats Ibirley, 'lurni|n, &e also the Propotuonaie Refertilumg 
Efforts of Omno, Superphosphate*, Potash, SaJts, harmyard Manure, 


THE ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John ALCaasroM Claricb, Secreury to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham* 
bert of AgncuUiire of Great Bniain (which now number upwards of 
t8,ooo members), besides giving original papers on practical farming, 
tfld a mass of intelligence of particular value to the agriculturist 
The Ixmdon Com, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported m this Journal, which 11 despatched the same 


CHANGE OF PUBLISHERS 
On the ist of every Month, pp 3a, 8vo, with at least One Pla 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

EAted by Hbnry Trimen, MB, FLS, British Museum, assisted by 
J (j Dakbr, F L b , Royal nerbarmm, Kew 
Subscriptions for 1873 (lar. post free in the United Kingdom) payable in 
advance to the published, Messrs Ranken and Co , Drury House, St 
Maryde-Strasd, London, w C , of whom may be obumed the volume for 
1879 "^b^ iHiund in cloth) also covers for the volume (price is), 

THE BREWERS' GUARDIAN : 

Afgftiiightly paper devoted to the Proteettoa of Brewen'Intercits, Liceuin,. 
Le(al, and Farliamentant maRera. 

RsvisfpoF TB» Malt a«d Hop Tkadss i AMD Wins akd IpkitTkaobs 

The Official Organ of the Country Brearen' BoeUty. 

(Founded i8»a , 

"The'Brewer,’ Guardian*' upubliahed on thaKveninp of every alternate 

Tueiday, and la the only journal officially connected with ImwiBg intereata 

Subacrtption, i6i 6<< per annum, poet free, dating from any quarter-day. 

Siitgle Coptea, tt each. Ragiatered for Tranimiaaion Abroad. 

Office,— 5, Bond Court, Walbrook, lAmdon, K.C. 


THE ELEMENTS OP EMBRYOLOGY. 

By MICHAEL FOSTER, M A . F R.S , 

MACMILLAN k CO., London. 


; NOTICE. 

BRITIS’^i ASSOCIATION FOR THE 
AD^NCEMENT OF SCIENCE. 

“iffATUXE” FOR SEPTEMBER i8 
And the Rowing Numbers, will contain FULL REPORTS of 
^HE PRESIDENT'S ADDRESS, 


NOTRS prom the "CHALLENGER,” 

By Prof WYVII I E THOMSON, F R S , 

And othei JL(ticles of Interest. 

WITH THE NUMBER FOR SEPT. i8 WILL BE GIVEN A 
PORTRAIT OF THE LATE PROF FARADAY, 
BEAUTIFULLY LNCRAYED ON STEEL 


PUBLISHED EVERY THURSDAY, PRICE 4^. 


MACMILLAN & CO , LONDON 
T0 bt had also 0/ all Booksellers and NeWNigonts in 
BRADFORD. 


“ THE GARDEN,” 

A Weekly lUuauated Journal Devoted Solely to Horticulture in all la 
branchea 

THE GARDEN la conducted by William Robinson, F L.S, Authoraf 
“ Hardy Flowera,'’“Alpme Flowers fot Engliah Gardena" "The Parka, 
Promenade^ and Garden, of Pana" Ac., end the beet Wnteja in every de» 
partment of Gardanmg ate coutnbutora to it, pagea 
T^foltowmg M Mma of the subject, r^lul^trealad of in lu phgaa h- 

' To’^’oertenli^ 

Ihe ConMrvatanr 


Note, and Quettiau. 
Market Oaroemng. 
Tree, and Shrub, 


ThaWUdGi 
The Kitchen Oardma 

waagent, and at the Railway 
direct from the Office at ' 


GAKonN may he obtained through all Ni 

Booketalla, at 4<f per copy It may aleo he haC. -z-r- o” 

(or a Quarter, pi cd for a Half-year, and 6ff for a Year, payebla in ad” 

ranee, and m Monthly Parti Speomen Lopiee (post-free), eldl 
37, Southampton Street, Covent Garden, W C 


Second EdiUos, crown 8ro, jr. 

The CHILDHOOD of the WORLD: a 

|I^^Ae<»unt of Man in Early Timca By Eoward Clodd, 
•' Thii genial Httle volume 11 a chtld'e book as to ehortnese, Aeapae» and 

eim^B^of •‘rMhough the author rea^aW^I^^Jtw^o^^^ple^I 

time haa cotM ter the public to take to it, will have a certain e«^ in ^ 

^*T«5d your little book with great pleeeure. 1 have no doubt itj^l ^ 
good, and hope you will continue ywr woA. Nothing »Pt»>, o'" “ 

far hewer soil Uthr ‘ •• * - 


In the child a muid, and I waa dekghted to have it to i, 

-iSTler f«m Proiwor Max Mollmi to the Author. 

MACMILLAN * CO . LMidon. 






•wU.' 

■RE^, 


it, t873 


VICHY 

27, MARGARET STRE 


TEES OOMPABTY, 

REGENT STREET, LONDON, W. 


DEPOT FOR ALL fOREIGN MINERAL WATERS, VICHY, 


The use of the Natural Waters of Vichy is extending vastly They are most efficacious m all complaints arising from acidity 
They make the blood more alkaline and less coagilable, and promote its circulation In the deraiigemi nt of the digestive 
functions, and in all the chronical disorders of the aMoHf>i»al organs, their good effects are shown 1 he Waters of Vichy are 
alkalme and gaseous, and although medicinal they are f ceaMe to the palate, from their slightly acid taste Of all mmeral waters 
they are the most exported 


Published Monthly Price One 

ART 


PICTORI,ArL AND INDUSTRIAL: A REVIEW. 

wire (HOKE EXAMPLES EEOM VAIHOUb SOURCES, 

PLPRohuCPD py Tilt l/l IIOPYPr AND OPIll h PI KMANLNJ PAOC/ S lA S 

Edited by JOHN PORBES-ROBERTSON . 

“AKS ARTIS CAUSA, llArjUt IIOMINIS ’ 

Contents iOR Sepifmber— O ur Illustrations — t. Macdowell’s “First Thorn in Life,” 2 “Ihe Flower 
Seller,” by T. Cenet 3 “After the Day’s Work is Done,” by F Vcrhe)dcn. Troy no longer a Myth Picture 
Restoration m Venice Art Notes and Gossip Reviews 

London SAMPSON LOW, MARSTON, LOW, & SLARLL, 188, Fleet Street, L C 


THE JOURNAL OF THE ANTHROPO- 

LOOICAHNSTITUTE OF GREAT BRITAIN AND IREIOND 


No 7 APRIL, l^7^ PRICE 4r {rUnilratef) 


The Inhebitant* of Cer Nicobar Wars of Extirpation end Habite of titie 
Native lnb«ft of Teifiuuiie the Mece« Indiana (with coloured plate) Re- 
lation of the Fanih fioundanei m t) c South eact of Ai aland to Li^at Phy 
Mcal features particularly to the Chalk Fscarpment (with three coloured 
maps) On the Looahaie atone Implements and Pottery from Canada (with 
two plates) 1 he Venuior Flints llicories regarding Intellect and Instinct 
On a Collection of 150 Ancient Peruvian Skulls (with two pUtes), On 
Ancient Peruvian Pottery (with • plate) On bmgraenta of » Human bkttll 


th Piscussious on the Papers, and Anthropologi 

London TRUBNER & CO , 57 «d 591 Ludgate Hill 


THE 

JOURNAL OF APPLIED CHEMISTRY. 

A MONTHLY PVBI 1C A 7 /ON OP i6 PAGPS QUARTO, 
Devoted to Chemistry as applied to Arts and Manufaeturea, Agricul 
hletallurgy, &c &c- 

At Two Dollart and Twenty five Cents per annum or One Dollar 
Seventy-five Cants paid slricdy in advance, mcluding postage to Ui 

^Ead^umber contains Original Artidei on GenenI Lbenustry applied to 

. . , Matter on Particular Fabrications, as rtweleam, 

and numerous nthera 

: alao devoted to Practical Recipes and interesting Sewa- 


RUPTURBS-BY ROYAL LETTERS PAIKNT 

WHITE’S MOC-MAIN LEVER TRUSS 

s V is allowed by upwardsof 500 Medical Men to he the mosteffec* 

V t a steel spring, so often hurtful in its elfeclt is here avoided a 
I soft bandage being worn round the body, while the tequiatte 
13 resisting Mwer is supplied by die MdC MAIN PAD and 
i PATENT LEVER, fining with so much ease and closeness 
3 ,1... „ gaa„o, detected, and may he worn during slaep A 
iptive arcular may he had, and the frusa (wmch cannot 


has mIow the hips, being sent I 

JOHN WHITE, eaS, PJccadilty 
Prlceofasmg1eTruss,i6s,aii afii fiif.andjis M 1 

, Double, 3it 6,/, ear , and $ss 6<f JPust-ftee 

, Umbilical 4M and sat fid < 

ELASTIC STOCKINGS, KNEE-CAPS, 

, for Vancose Veins and all cases of Weakness, snd Swellmg of the legs, 
rams &C. I hey are porous, light us texture, and iuexpcnaive, and drawn 
. over an ordinary stocking Price 4a. 6 J., ;s fid, sof , and i 6 e. aach. 
Postage free 

JOHN WHITE, Manutocturar, aaS, Piccadilly, Londosi. 


HOLLOWAY’S OINTMENT and PILLS. 

^Culpable Negligence —At the present time, when lltc destructive 
epidemics of 183? and are threatening a return, it becomef the 
paramount duty of all mv^ids to keep them elves ar d their families m 
fuU health and v gour No wound or iiorc should now be permitted to 
run il> weakening conr e no skin dise isrn stiuuld \ c aiU wed to imiate 
the nervous syntem, v.hen aU auch pred eposing causes of dioeaw may 
be ottbUually removed by this healing Ointment and tl e»e purifying 
Pill, without enervating or reducing the co siiiutmn FiMlancy. 
durrhrea, and bdious nausea should by friction with this Ointment 
upon the abdomen, be dispelled The Pills will protect against the fell 
pestilence and keep it at bay 


ilphia, with Tables of Imporb 
EIGHTH VOLUME, commenced with January number 
DEXTER & CO. PUBLISHERS, 

Spruce Street, Near Y^rk sR Hanovw Street, Bostou , and 149, South 
4th Street, Pbdadelphia, Pa, USA 


NOTICE TO ADVERTISERS. 

“ NA rents ” for SEPTEMBER i8, 

WUl contain FULL REPORTS ol the Proceedings of the 

BRITISH ASSOCIATION AT BRADFORD. 


HUl, in the Ctty of Loadon, tad pubUalMd by 
ie«tf Onrdia.— T momdav, Sepupher it, ityj. 


ItacHtuAU a Co. 



No. 203, VOL. 8] 


THURSDAY, SEPTEMBER 18, 1873 [Price Fourpence 





Hm Royal Hithaew tho rnnce 01 waie« granu iwo ocnoianniiw, aoo only a I 

•mnl othcn havo also boon eauWiahed by Goveranwni , _ , . , Und and Gi 

For a oroapeclua and iqfonnailon apply to th« Reglatrar, Royal School of ““ ''' 

Mine*, Jarmyn Street, London, S W 


le Termini of the Nortn-westni 
JOHN ROBSON, BA„ 


South Kensugton — ■ ■ ' - ■ " " ' ■' 

UNIVERSITY OP LONDON. 

WHITWORTH ~ SCHOLARSHIPS — IM- matriculation and piwiliminary scientific 

PORTANT NOTICS.-Xhe irapottant chanM In the mode of pm- RXAMINATIONS 

panne for theae ScholataWpa, andin the conSlima of holdina tlwin. 

come into force at the next oomnetitlon. hay. Uen puMiahed SPECIAL CLASSES for these Examinations are held it St. Bertl 
The Revised Rules should be obtained at on», by all who are likely lo Hosultal. The Classes are not confined to Students of the Hi 

^ent themselves for exammatlon, on apphemlon to the^tary, "ST inac-iasire m 

Science and Art Department, South Kensmgtoe, London, S.W. A Claasibr the Mntrir “ ' ■" 


OF COUNCIL ON EDUCATION 

/or paraeulaw, apphcation may be madm perrenaUy or by letter, to tin 
Warden ^ the College, .St Bartholonieiv s Hospital. 

KING'S CO U, LEGE 

EVENING CLASSES. 

WANTED.— An Assistant Science-Master 

AOentlmm^n c«rti<ic«fed m Chcoittiiy Md Phyuci preferred. AM 


SCIENCE TUITION BY CORRBSPON 

DSNCE.— Mr ROUTLSDOK, B.Se. F C.8y Bouden, ChaiUre. 
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NATURE 


THE INTERNATIONAL SCIENTIFIC SERIES. 


A Sain of Pooulu Tr 

ra the world * Although these Works _ - , , 

'* *'■' “ ■■ '■■ir at posMblo, explanatory m character, and free I 


investigations m the various departments of Scienet 

I. gf hepnncrs, slid, u they ate intendei 

ucaiities. 1 he object of each Author 


ir, strongly bound, cloth extra, price « ’f ex 


THE FORMS OF WATER IN RAIN 
AND RIVERS, ICE AND GLACIERS. 

By J. TYNDALL, LL.D , F R S With 116 llluttrations. Crown 8vo, 
cloth extra, si [ nint hditWK nmly 
"Eloquent and instructive in an eminent degree "—Brit Quar A’tvinu 
"One of Froiessor Tyndall’s best scientific treatises "—.y/amfnnf. 


PHYSICS AND POLITICS; 


Autha of " 'Ihe English Constitutio 


^c ra 

[Second EdtUon ready 
*'WeII d«ierving to be read by thoughtful studenu of poliucs **^Saiur‘ 
day Revtiw, 

"Able and ingenious."— 'a 5 r/)rc/ri/{^, 

in 

FOODS. 

By EDWARD SM ITH, M D , LL B , F R S With numerous Plates and 
Illustrations. Crown Syo, cloth extra^ 5/ 

[Second Edttion ready, 

"A comprehensive ritnnii of our present chemicftl and physiological 
hnowledgo of the various foods, solid and and Dntsgnt 

^VA valuable^ work. 1 ^* *”**“*?** 


College of Fr 

HENRY S. KING & CO., 6$, Cornhill, and 


MIND AND BODY. 

IheTheoriesof their Relations By ALEXANDER BAIN. LL D, Pro- 
fessorof I.ogicat the University of Aberdeen With Four Illustrations 

V «• 

THE STUDY OF SOCIOLOGY. 

By HERBERT SPENCER. \Nmmher i 
VI 

ANIMAL MECHANICS; 

Or, Walking, Swimming, and Flying By J BELL PETTIGREW M D 
F R S With ij5 llluslrationa. [Deiemier i 
Vll 

THE PRINCIPLES OF MENTAL 
PHYSIOLOGY. 

With their Applications to the Training nnd Discipline of the Mind, and 
the Study of us Morbid Condilions By W B CARPENTER, LL D , 
M D , F R S , &.C With Illustrations I 7 (i« 1874. 

ON THE CONSERVATION of ENERGY. 


THE ANIMAL MACHINE; 

ind ferrestnal Locomotion By C J Marey, Professor of 


, PArERNOSlER RoW. 


IMPORTANT NEW BOOKS IN SCIENCE, NATURAL 
HISTORY, ETC, 


ir ERNSl H.IECKEL. 1 


Preparing Svo. with Illustrations and Plata 

THE HISTORY of the NATURAL CREA- 

TICK , being a Senes of Popular Scientific Lectures on the Cen 

Theory of Progression of Species , with a Dissertation on the l^cc 

of Dating Goethe* and Lamarck . more especially applying them to 
the Origin of Man, and .» 

the Univeraity 

Preparing for Publication 

PHYSIOLOGY FOR PRACTICAL USE. 

By vanout Wnten. Edited by Jambs Hinton With 90 Illustrations 
In preparation Large post 8vo, cloth 

CONTEMPORARY ENGLISH PSYCHO- 
LOGY. From tha French of Professor TH RIBOT An Analysis of 
tha View* and Opiaions of the following Metaphyswian*, a* expressed 
in their Wnunga. 

laneaMUl. | John Stuart Mill. I Herbert Spencer. 

A. Bam. I Oimrge H Lewea. | Samuel Bailey 


STUDIES o: 

PHENOMENA. 

By M. lo GRUNXR, President of the General CrnincU of Mines of France 
- • ■ -jy L. D. C Oonuoit, F H S.E , F.O S., Ac 


Crown 8*0, cloth, 5/. 

MISS YOUMANS’ FIRST BOOK OF 

BOTANY. Desingned to culuvate the obsemng powers of children 
With goo Engmvuigs. 

" An iatelligcnt child, Aimbhed with this hook, end with ample opportu- 
nity of rou^ the fields and laaa, might become fully acquainted with the 
prmciplct of Botany in a smgle summer.^— Aomfina Quarttriy 

“ Ita pUa ii nhtolutely new, nnd ns it seeiw to us, mat eflecuve 
Cumu'Md. Crown 8vo, cloth, ac fid. 

AH ESSAY ON THE CULTURE OF 

THB OBSERVING POWERS OF CHILDREN, especially m con- 
’s the amiy of Botany By ELIZA A. YOUMANS. 


^ wtthNi 


n Supplement, by Joenm Pavnx, F 


Shortly, crown Svo, cloth, 

MOUNTAIN, M^ADOW, AND MERE; 

A Series of Outdoor Sketches of Sport. Scenery. Adventure, end Netu. 
ral History By G C HKISTOPHER DAVIES With iS lUustrn- 
tions by W Harcourt 


TRY or. An Aticmpl .. . .. 

COOPER, Author of " ’Ihe Travels of a Pioneer of Commerce," Ac. 
Preparing, m One Vol Svo, 

THE 1 NORMAN PEOPLE, and their 

Existing Doscendanu m the British Dommiont nnd the United States 
of America. 

Second Edition* large poiit 8vo, cloth, 91 

CHANGE OF AIR and SCENE : a Physi- 

man's Hints With Notes of Excursions for Health. By Dr AL- 
PHONSE DONNE 

"This book answers fully to the indication of the prefatory note—** It 
— * nnie book of cheerful travel-ulk* or it may be taken 


/practical index to (Se va 


vww forth 


(w Quarterly 


Demy dvo, cloth gilt* extra, air 

A VOYAGE TO SPITZBERGEN. By 

JOHN C WELLS, R N With numerous beautiful Illustrations 
** Ike whole region, during the brief season for which man can look upon 
It and live, is one of enchantment and delight, . No wonder Mat 
the good people of Hull watched with patient curiosity the Udi^ of a 
schooner-yacht* which tailed from Hull, with a small party of SimUali 

tcluaively English crew, for it was bound for Spitwr- 

round the island '>pccMor 
Demy Svo. with Map and Illustrations* cloth extra* xai 

FIELD anil FOREST RAMBLES of a 

NATURALIST IN NEW BRUNSWICK With Notes and Oh. 
aerratiens on the Natural History of Eulem Canada By A. LEITlf 
ADAMS, M.A , Ac 

"Abounds throughout with evidenws of careful ob»«vation and thought- 
the naturalist tha Iwh wdl l» most valuable "—SUiHdnrd. 


HENRY S. KING & CO., 65, Cornhill; and 12, Paternoster Row. 



NATirUB 
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Messrs. CHURCHILL'S WORKS 

ON CHEMISTRY, BOTANY, THE MICROSCOPE, PHYSICS, 

AND OTHER BRANCHES OF SCIENCE, 


CHEMISTRY, INORGANIC AND ORGANIC: with Experiments. By Charles L. 

BLOXAM, Profesior of Chemwtry in King’s College, London: Professor of Chemistry m the Department for Artillery 
Studies, Woolwich. Second Edition With 295 Engravings on Wood 8vo, i6r. 

By the same Author, 

LABORATORY TEACHING; or, Progressive Exercises in Practical Chemistry, with 

Analytical Tables Second Edition. With 89 Engravings Crown 8vo, 5r M 

PRACTICAL CHEMISTRY, including Analysis. By John E. Bowman and C. L. 

BLOXAM Sixth Edition. With 98 Engravings on Wood, heap 8vo, (if (>d 

NOTES FOR STUDENTS in CHEMISTRY: being a Syllabus of Chemistry and 

Practical Chemutry By ALBERT J. BERNAYS, Professor of Chemistry at St Thomas’s Hospital, Fifth Edition, 
Revued. Fcap 8vo, 3x td. 

A MANUAL OF ELEMENTARY CHEMISTRY, Theoretical and Practical. By G. 

FOWNES, F.RS Edited by Hcnrv Watts, BA, F RS Eleventh Edition With Wood Engravings, Crown 
8vo, I Sr. 

QUALITATIVE ANALYSIS. By C. Remigius Fresenius. Edited by Arthur Vacher. 

Eighth Edition, with Coloured Plate of Spectra and Wood Engravings 8vo, I2r. (ui 
By the same Author, 

QUANTITATIVE ANALYSIS. Edited by Arthur Vacher. Sixth Edition, With 

Wood Engravings 8vo, i8r. In Ncvmber, 

THE FIRST STEP in CHEMISTRY A New Method for Teaching the Elements of 

the Science. By ROBERT GAt.LOWAY, Professor of Applied Chemistry in the Royal College of Science for Ireland. 
Fourth Edition, with Engravings Fcap 8vo, 6r 

By the same Author, 

THE SECOND STEP IN CHEMISTRY; or, the Student’s Guide to the Higher 

Branches of the Science. With Engravings Fcap 8vo, lor. 

Also, 

A MANUAL of QUALITATIVE ANALYSIS. Fifth Edition, with Engravings. Post 

Bvo, 8r. bd 

FIRST PRINCIPLES of MODERN CHEMISTRY. By U. J. Kay-Shuttleworth, M.P. 

Second Edition. Crown 8vo, 41 6rf 

HANDBOOK of VOLUMETRIC ANALYSIS; or, the Quantitative Estimation of 

Chemical Substances by Measure applied to I.iquids, Solids, and Gases, Adapted to the requirements of pure Chemical 
Research, Pathological Chemistry, Fliarroacy, Metallurgy, Manufacturing Chemistry, Photography, Ac , and for the Valuation 
of Substances used in Agriculture, Commerce, and the Arts. By FRANCIS SUTTON, F.C.S., Norwich. Second Edition. 
With Engravings. 8vo, \zs 

introduction to INORGANIC CHEMISTRY. By Wm. G. Valentin, F.C.S., 

Principal Demonstrator of Fmctical Chemistry m the Royal School of Mines and Science .Training Schools, South Keosington, 
With 82 Engravings. 8vo, 6 s 6 d, 

Also, 

qualitative CHEMICAL ANALYSIS. With} 19 Engravings. 8vo, 73. 6d. 

Also, 

TABLES FOR THE QUALITATIVE ANALYSIS of SIMPLE and COMPOUND 

SUBSTANCES, both In the Dry and Wet Way. On indestructible paper. 8vo, is. 6 d. 

HANDBOOK of CHEMICAL TECHNOLOGY. Containing Chemical Metallurgy, 

Alloys, and Preparations made and obtained from Metals Crude Materials and Products of Chemical Industry, Glass, 
C«ramic Ware, Gypsum, Lime, Mortar. Vegetable Fibres. Animal Substances. Dyeing smd Caluso Printing. ArtiEciai 
Light. Fuel and Heating Apparatus. By RUDOLF WAGNER, Professor at the University of Wurtsburg. Ttanalatad 
from the Eighth Edition, Additions, by WILLIAM CROOKES, F.R.S With 336 Eogravingiv Svo, 25#. 

♦ COOLEY’S CYCLOPiEDIA OF PRACTICAL RECEIPTS, PROCESSES, Md 

Collateral Information in the Arts, Manufactures, Professions, and Trades . including Pharmacy and Domestic EcoooQf and 
Hygibie. Designed as a Compretensive Supplement to the Pharmacopoeias and General Book of Reference for the MawidiG'. 
tant, tradesman, Amateur, and Heads of Famibes. Fifth Edition, Revised and partly Rewritten by Professor RICHARD V, 
.Tuson, F' C S , assisted by several Scientific Contributors. Svo, aSi. ’ 

J. & A. CHURCHILL, NEW BURLINGTON STREET. 

0H Mrt 



i8j tBfi] 


IfATtTRa 


Messrs. CHURCHILL'S WORKS 

ON CHEMISTRY, BOTANY, THE MICROSCOPE, PHYSIOS, 

AND OTHER BRANCHES OF SCIENCE.— 


A MANUAL of BOTANY; including the Structure, Functions, Olassifications, Proper- 

tiet, and U«es of Flantt By ROBERT KENTLFY, F L S , Professor of Botany, King's College, and to the Pharma- 
ceutical Society Third Edition, with 1,127 Wood Kiigravings Crown 8vo \Tn the Autumn. 

The MICROSCOPE and its REVELATIONS. By W. B. Carpenter, M.D., F.R.S. 

Fifth Edition, with more than 500 Wood Engravlnga. Crown 8vo {Tn October. 

A MANUAL of MICROSCOPIC MOUNTING; with Notes on the Collection and 

Examination of Objects By JOHN H MARTIN, Author of “ Microscopic Objects.” With upwards of 100 Engravings. 
8vo, yj. (id. 

The QUARTERLY JOURNAL of MICROSCOPICAL SCIENCE. (Established in 

1852) Edited byj F Payne, Demonstrator of Morbid Anatomy, and Assistant- Physician at St. Thomas's Hospital; 
E Ray Lamkestkr, Fellow of Exeter College, Oxford , and W. T Thiselton Dvkr, Professor of Botany to the Royal 
Horticultural Society. (Annual Subscription, l6r. , Single Numbers, 4/.) 

HANDBOOK for the PHYSIOLOGICAL LABORATORY. By E. Klein, M.D., 

Asristaht-Professor in the Pathological laboratory of the Brown Institution, London , T BURDON SANDERSON, M D., 
F.RS., Profeasor of Practical Physiology m Trinity College, London, MICHAEL FOSTER, M A, M.D , F R 8., 
Prselector of Physiology in Trinity College. Cambridge , and J LAUDER BRUNTON, M.D , D.Sc , Lecturer on MatarU 
MedicaatSt Bartholonigw'i Hospital. Edited by J. BoRDON-SANnSRSON. Two Volumes, with 1 23 Plates, 8vo, *4/ 

The THANATOPHIDIA of INDIA; being a Description of the Venomous Snakes of 

the lodiati Peninsula. With an Account of the Influence of their Poison on Life, and a Series of Experiments By }. 
Fayrer, M.D., C.S I., Honorary Physican to the Queen, late President of the Asiatic Society of Bengal Second Edition, 
with 31 Plates (28 Coloured) Folio, 7/ yt [fit November. 

CHAUVEAU'S COMPARATIVE ANATOMY of the DOMESTICATED ANIMALS. 

Translated from the Second French Edition, and Editeil by George Fleming, F R.G.S., Veterinary Surgeon, Royal 
Engineers. With 450 Engravings on Wood. 8vo, 1/ in 6J 

A MANUAL of the ANATOMY of VERTEBRATED ANIMALS. By Prof. Huxley, 

LL.D., F.R.S. With numerous Engravings Fcap 8vo, i2r 

By (he same Author, 

INTRODUCTION to the CLASSIFICATION of ANIMALS. With Engravings. 

8vo, 6s. 

NOTES on COMPARATIVE ANATOMY a Syllabus of a Course of Lectures de- 
livered at St. Thomas’s HospiUl. By WILLIAM MILLER ORD, M B I/wd , M R C.P , Assistant- Physician to tht 
Hospital, and Lecturer in its Medical School. Crown 8vo, Jr 

The StUDENT’S GUIDE to ZOOLOGY. By Andrew Wilson, Author of “ Ele- 

menti of Zoology,” and Liccturer on Zoology, Edinburgh With Engravmgs. [/» November. 

TABLES of ZOOLOGY : indicating the Tribes, Sub-Orders, Orders, and Higher Groups 
of the Animal Kingdom, for Students, Lecturers, and others By J. REAY GREENE, M.D , Professor ot Natural History 
In the Queen’s University in Ireland. Three large sheets, ^s 6il the set , or, mounted on canvas, with roller, 18s. 

NOTES on NATURAL PHILOSOPHY. By G. F. Rodwell, F.R.A.S., Lecturer on 

Natural Philosophy 'hr Guy’s Hospital, Science Master in Marlborough College. With 48" Wood Engravings Fcap 

8*0. S-r- 

The ELBMBNTS of NATURAL PHILOSOPHY. By Charles Brooke, MB, M.A., 

F.R.S. Based on die Work of the late Dr Golding Bird Sixth Edition, with 700 Engravings on Wood. Fcap, 
ovo, lar. 6J. 

An INTRODUCTION to PHYSICAL MEASUREMENTS: with Appendices on 

Absolute Electrical Measurement, fee. By Dr. F. KOHLRAUSCH. Ttanslaled from the Second German Editicm by T, H, 
Waller, B. A , B.Sc., and H. S. Proctkr, FC S, With Lngmvmgs. 8vo, I2r. 

HARDWICH’S MANUAL of PHOTOGRAPHY. By George Dawson, M.A.. Ph.D., 

Lcctuer on Photography in King's College, London. Eighth F.dition, with Engravings Fcap 8vo, 5f 6d 

A MANUAL of PHOTOGRAPHIC MANIPULATION. By Lake Price. Second 

Bdldoii, Revised and Enlarged, wiA aumerona Engravings. Crown 8vo, 6s. 6d 

J. ft A. CHURCHILL, NEW BURLINGTON STREET. 
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ROYAL POLYTECHNIC INSTITUTION, 

309. RIOEHT STREET, W. 

IiABORATORY ud CLASS ROOMS an no* oimn nr ANALYSES. 
Pupil* and Onaa ami Frivata Studi**. InvMtiaatkm* connected wiih 
Htma Conducted. Claoet are 'now fomunf in Chemiatry, Phynca, 
and Steam.— For Fee* and ^llabu* apply to the Prafeawir at Cheaua- 
try, Sden^ Separtment, Royal Polytechnic Inibtution. 

Seventh Thotuand, demy Ivo, with *00 Uluatratioot, tot M. 

THE HEAVENS: An Illustrated Hand- 
book of Popular Astronomy 

By AMEDEB GUILLEMIN. 

Edited by J Noimah Locicvga, F.R S 

RICHARD BENTLEY and SON, New Burlington Street 

ROYAL COUNCIL OF EDUCATION 

The Laboratory and aai*-rooma of Bemara College ara open for 
Pupil* EVERY DAY and EVENING The auhjecta e( the akore 
Examinationa can he itudied either Pnralely or in Gaaaea. Fee* 

moderate. Analyiea and inrutigationa conducted —Apply to ProL 

E. V. GARDNER, F B.S , F.S A., 44. Berner* Street, W 

— i 

SCHOOL OF CHEMISTRY, 
f<7, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHEB, F.C.S. 

The Inatruction I* eaienually practical , there an no Lecturei. Each 
Student work* independently 

The Coun* of Study la amnged to qualify the Student aa an Analyat 
and to enable him generally to apply the aeienee to any branch of industry 
But the Studenta are free to puraiie their own particular object. 

Til* houra are from Ten to Four On Saturdays the Laboratory u ro- 

Th* Charge it Five Pounds per Month This includes InstrucUou, 
Oieinicala, Apparatus, &c. Occationai Studenta are received at the tame 
rate, namely. Ten Shillings per Month for each Haltday m the Week. 
Schoclmaater* requiring personal instruction pay Half.ree* 

In crown Dvo, with Filly Illustrations, Sr. 

THE SUN. By Amedee Guillemin. 

Author of “The Heavens." Translated by Dr. PuirsoK 

RICHARD BENTLEY and SON, New Burlington Street 

In crown Bvo, with several illustrations, yr id , 

THE DAY AFTER DEATH, or. the 

Future Life as revealed by the Researches of Science. By Louis 

1 Ficuma, author of "Th« world before the Deliiee/' &c 

1 RICHARD BENTLEY and SON, New Burlington Street 

Secoad Edition, reviled, impenal 8vo, price %u 
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WORKS ON SCIENCE. 


Kow ready, Eighth TbouMind, with lUustratioos, crown 8vo, i-it 

j,— THE EXPRESSION OF THE EMO- 

TIONS IN MAN AND ANIMALS By CHARLES DARWIN, 
F.R.S. 

а. -A NATURALIST’S VOYAGE ROUND 

THE WORLD, being a JournsI of Researclie. into the Nuturtl Hit 
lory intl Geology of Counirics Visited By CH. DARWIN, F R b 
Eleventh Tliousend Post 8vo, yt 

3. — THE ORIGIN OP SPECIES, BY 

MEANS OF NATURAL SELECTION , or, The Preservetioii of 
Favoured Races in the Struggle for Life By CH DARWIN. F R S 
Si»th Edition With Glossary of I erms Post 8vo, 71 W 

4. — THE VARIOUS CONTRIVANCES BY 

WHICH ORCHIDS ARE FERriLISFD BY INSECTS, and on 
the Good Effects of Intercrossing By CH DARWIN With Wood- 
cuts Post 8vo, ji 

5. -THE VARIATION OF ANIMALS and 

PLANTS UNDER DOMES ITCAl ION By t H DARWIN Tliird 
Thousand, With Illustrations s vols 8vo, j8r 

б. - THE DESCENT OF MAN, AND ON 

SELECTION IN RELATION TO SEX. By CH, DARWIN 
Eighth Thousand With lUustratiuns 1 volt 8vo, net 


REGENT WORKS ON GEOLOGY. 


Eleventh Edition, with numerous Illustrations, a vols 8vo, itir each 

X.— THE PRINCIPLES OP GEOLOGY; 

or, the Modem Changes of the EArih and Inhabitantn. considered as 
lUuitrative of Geology By Sir CHARLES LYKLL, Bart , K R S 

2.— THE GEOLOGICAL EVIDENCES OF 

THE ANTIQUITY OF MAN With an Outline of Glacial Pott ter- 
tiary Geology, and remarks on the Origin of Species, with sp^al 
ence to man's first appetrance on the Earth P - 
L YELL, F R S Fourth Edition, revised . w ith Ilk 


By Sir CHARLES 


3— THE STUDENT’S ELEMENTS OF 

GEOLOGY By Sir CHARLES LYELL Sixth Thousand With 
600 Illustrations Post 8vo, gj 

SILURIA : A History of the Oldest Rocks 

in the Bntish Isles and other Coiinlnes , with Sketches of the Origin 
and Distribulion of Native Gold, the General Succession of Geological 
” cs of iho Earth's Surface By Sir RODERICI' 


RECORDS OP THE ROCKS ; or. Notes 

on the Geology. Natural Hutoiv, and AnlunutiG^ of North and South 
Wales, Devon, and Cornwall By Rev W SoSYMONDS, PGS 
Wtih lUustrations Crown 8vo, xar 

X.— PHYSICAL GEOGRAPHY. By Mrs. 

SOMERVILLE Sixth Edition Revised by H W. Bctes, R G S 
With Portrait. Post 8vo, gt 

a.— SOMERVILLE on the CONNECTION 

OF THE PHYSICAL SCIENCES. Ninth Edition With Portrait 
Post 8vo, gt. 


THE METALLURGY OF LEAD, includ- 

^j^g;pi:^ER]^TION and ^ CUPELLA'TION ' By JOHN 


JOHN MURRAY, Allmnatte Street. 


DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasuie when this Ink is used It has been adopted 
by the prmcipal Banks, Public Offices, and Railway Compimes throughout 

It wntas almost instantly Full Black I Flowr easily from the Pe 
Does notcorrode Steel Pens I Blotting-paper msy be at 


ipplied at 


U\U OF ALL VTH FIONFliS 


BEWLEY AND DRAPER, DUBLIN. 


F p V ^ Q "A «>> -'-w* ~ 

la I iktandard 

CARACAS 


-COCOA 


“Ar a delictoue, refreshing, and nourishing b«v 
^ hne^nroma^i^rtamly surpasaas anythmg Ih 


PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS, 



for GOUT, Liihia ami Potj 
C0BK8 BEANDED "R ELLIS & SON, RUTHIN," 


I/ondon Agents W Bust & 


HOLLOWAY'S OINTMENT and PILLS- 

>-A11 persons alllicted wth bad legs, sores, ulcers and skm diseases, 
who from want of means or other rea.sons cannot avnil themselves of 


ncn( resuds oy cnecKing i/iiiainmauon /ntcrnai pains, rneuraacic ana 
g«Hity tortures, scrofulous swellings, and luntmctcd smews, niny be 
overcome by diligently rubbing this cooling unguent into the skin. 
Diarrh<ea. loo often tnc forerunner of Dysentery or cholera, should, 
without delay be ntopped by frequent brisk friction of this ointment 
upon the abdomen, round while a flannel binder should be worn until 
the ntuck entirely iubsides 


RUPTURSS.-BY ROYAL LETTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 

is sdlowed by upwards of 500 Medical Men to be the most effec- 
"’ve inventton in the cimttve treetment of Hernia- The umoI 
. „ steel spnng, so often hurtful m iu eflfects, is here avoided , a 

S i Jtn* PATEN'T LEVER, fitting with to ranch mm and i^nua 

gf aF'Iim ected. and may be worn during .Imp. A 

may be had, and the Truw (which cannot 
by poet, on the circumference of the body, 
ipe, Mng Mnl to the nunufltctuier. 


to fit) forwart 
chi* Mow th 


JOHN WHITE, ae8, PiccadiUy. 

fttooof.*gI. Trua. i«».. AE.andjra 

„ Double „ 31# 6d.. 49* ,/ad 5M. 60. >Fott-lree 
” Umbilicu 49s and sm 60, / 

ELASTIC STOCKINGS, KNEE-CAPS, 

for Yarioooo Voina ami »U of Weaknoo, and Swelling of tto Icgi, 

Foetagoftoo. 

lOHM WHITE, Maauiaotnnr, nt. Pioeaddly, Lonto. 
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MACMILLAN & CO.. CAMBRIDGE, 

Have the following Works for Sale, at the prices affixed, for Ready Money. 


Adams, J.C.. Reply to various (Brewster, D., On a new Spe- 

Objections which hav« been brought againt hi» cicb of Coloured Fnoget With plate, 410, ai 
Theory of the Secular Acceleration of the Moon’a Edinburgh, i8^a 

Association for the 

. ••AM ! Advancement of Science Reports from the 

Agassiz, L., An Essay On| commencement m tSit to >859 (cKcept 1837 


Curtis, J., British Bntomo- 

being lUustrations and Descriptions of 
the Genera of Insects found m Great Britain 
and Ireland Containing coloured figuret from 
Nature of the most rare and beautiftl Species, 
m many instances of the Plants upon which 
they are found S volt royal 


— Lithographed Signatures 

l““n ,\^o. “J Aiphats 

A. T^atr’Ell 

joparti(c«'eptvol 7),’4«), 5/ 5^ ' menliire dc Mmcralopo. Wi.h ,6 plitc., , 

CBmliridge, U S >846-68 voN 8vo, h-ilf calf, 8, Hara, ,8o7 

Proceedings, vol. i to 8, Burmeister, H., The Organi- 

naee aol. rovil 8vo, tl i6i ‘ dion cf Irilolxtcs, deduced from thrir I iriiig 

H * . y Cambridge U S >848-70 Alfmiliea Fdiled from the German by Piofs 

. . — . J. Bell and r Forlma With 6 plaice, folio, i6r 

Andrews, T. and Tait, P. G., uay society, >846 

On ^e Volumetric Relatione of ojone, 410, Cambridge — Astronomical 

^ * Ob%orvitmnH made at the Observatory (if Cam- 

Annalelt Nouvellea des Ma- bndge by the Rev Jnmee Challis, M A for 


AnnaleS Nouvclles des Ma- bnOge by the Rev J»mev ChalUs, M a for 
Ihematlmie., &c llie complete volumet from st!4,’'s“>o ’fi wll Vo,' Half 'efoWr 
>859101871 The volt for t«49 to 1870, la volt I “ ... 

in 10, half calf (not uniform) tlie vol for >871 1 Cambridge PhllOSOphlCal So- 
innumbcra The vole for 1859 to i86n contain rr-e.j, ,.00. vol. .lo., PomnWe ,n 

partet.th.preee„t't.me Very Sc>.cc_^.8/ >8, 

Arago, Eloge Historique de,|^«y'‘V;iw S;p&^oU:'rfe^!i:;i.'’t 

Jamea Watt, ji 6J 1859 joi,„ Lubbock, pfof Onen. Prof Stokee, Prof 

Arbogast, L, F. A., Calcul des 5 X-k.^JVro 74 !Lrof^^^^^^^ 

Denvations, 4to, half calf, ty M m u. m a a ra r 

Strasbourg, 1800 Canada, Geological Sui vey of, 
Baity, F., On a Remarkable 4«t7e;r,?n?6T 

Phenomenon that occuTem Total and Annular cuts— Heports of Progrtws, 3^63 t*» 1866 — 

Eclipses of the Sun With X3 0ther‘lractii by Ket>orts of Progicss from 1*^ to ib6j,i(v(.om 
Whcwell, biiow Ksrns, Williamson, Ac 1 vol p lined by Gcr»U>gjC'»l and T<^rig-'»pliM »l Map 
4to, half calf, t&i 6A, — Ih^ I'ossil VKntsof ihe D vonnn .ind Upper 

w ^ t * t Silurian hormAtiotis of CdiifuK H> | W Uaw 

Barrett, Lucas. Geological son wuh plates of Pmg.cssfor 

Map of the Neighbourhood of Cambridge 1870-71 5 voIh r<*y d 8vo, 2/ loa 

Mounted and folded. 5^ J859 Montreal, 1863-7* 

a-fc ’w±f « ’a* t. Conducted by Sir William L 1 ogan. IKS 

Baxter, W., British Phaeno- Alexander Mumy , l Sierry Hum. F R S K 
gaftioUs Botany , or, Figures and Descriptions Hillings, Dr Dauson, F R S , &.c 

Canada -Plans of various 

tops (publtshed at 9/ ), 5/ ijr 1834-43 Lakes and Rivers between I^ke Huron and the 


Cuvier, Le Regne Anitnal, 3 

jditei, lor M Bruxelles, *836 

Cuvier, Lecons d’Anatomie 

Compvfe Second edition, vola i to 7, in 8, 
»™ecl, .7* Barit, 1836-40 

Dalton, John, Meteorological 

•‘"‘J Esaays Second rdition, Svo, 
half calf, 4> Manchener ,834 

Dalton, J., On the Phosphates 

and ^»enntc», with nuraeroua other Tnictt by 

Dalyell (Sir J. G.) Power of 

the I rector displayed « (creation With >45 
coloured plates t vo 1» 4 o, half bound, gilt top* 
(pub at/ia i2x);C3 i6x ,851 


River Oiuwa, to accompany the Geological Re 

Bell, T., A History of British portM8,3-56 410, half bound. 9* 
fvtfch:',?*""'* *• S«d.w.ek.fr.ms.rrri4grn •' 

Bezout, Theorie Qenerale des Carus, J. V., leones Zooto- 

afe. .votf .. *v miLX Irsten HAlfto odcr Tnfel I — XXIII 

Equanoiu Alg^bnques, 410, calf, ^^bli^hcd) die Wirbclown Thicre Folio, 

Boase. H., Contributions to- Cassin.J., Illustrations of the 

Beoiance. ,83a ,„d bg,„„ of all North American Binla 

A Treatise on Primary "rnef.r".y^o,ir:f 

OaolocV . beint «n Kxaminatlon, both Pracn- )o*y With vt coloured platea, imperial 8vo. 
cat and 'XlieoniieM, of tha Older Formaiioni cloth, 387 Phdadelphia, 1865 

ivo,hairt«f,6» 18,4 charpentier, Essai sur les 

Bolton, John, Geological aiactenet nurle TerramerraUquedeBaamdu 

FrtgmeoLs, coUacted pnneipally ftwn ramble. Rlwne . With 6 plotca and coloutcd map 8vo. 

among the rock* of Furness and Cartmcl. With half calf, lar Latuonae, 3841 

epiote*, 8vo,doth, 7* uivewtone, 1869 Chcyncci Fluxionum Metho- 

•ami ^ o«r ^r, 4^,11 Cookc, J. P., On two ncw 

Bravais, A., Sur .les llgnes Cry«.ll,« c«mp««»d. of Zme .nd Antmtony 

d'anden nivnau da It Mer dan. le hinmark. With plata and woedcoM 4»Oi 3* 

With nuifi, rojrai tvo, 3/ >830 Cfambndge, U.S 1855 


I Dana, J, D,, Zoophytes, thick 

royal 410 of text with woodcuts, and royal folio 
Atlas of 61 plate., containing eeveral hundred 
hundred bcnitirully coloured figuns, a vol. half 
calf, licit, rare, iw For U S Kxplonni 
F.pedition Philadelphia, 1846 49 

Only loo copies printed for preients The chief 
iliIfKiilty in making up complete Mtsofthovalutble 
aciciitific Appendicc. to the United Sutet Baploc- 
b7l>a* a"*'"'"' ‘’'’■“’•'‘"B tht* faro work 

Atuhor 'S “Vm”' * 

D’Archiac, le Vicomte, et 

Jules Haime, Descnpiion des Animau* Fossiles 
du groupc nummuhtique de ITnde, precedee 
I duo resume Geologique. » vol*, impeiial 410 
I With 36 plate* 6rf Ran*, X8S3.4 

I Darwin, C., on the Distri- 

I bution of the Erratic Boiildeni and on the Coa- 
lemporaneous Unitralifled DepoaiH of South 
America With map, 4to. 5» ,841 

Davreux, C. J., Essai sur la 

cmutituuon Geognostique de la Province de 
l.tege With 9 loldmg plates 4to half calf 
x8* Bruxelles, 1833 

Day, F,, the Fishes of Mala- 
bar With 3a plates, royal 410 half morocce, 
large paper, with the plates coloured, scarce 
£<1 +t i8J, 

De Candolle, A. P., Organo- 

graphie Vegetale, on description nfsonnca des 
ergaoes des Plantes, s vola, Bvo, lowtd With 
Wth 60 plates 91 

De La Beche, H. T., A Selec- 
tion of Geological Momoln conulned in tha 
Annulcs de Mines 8vo. half calf Wth » amps 
and plates, Sr 1814 

Denny, H., Monographia 

Auopliironim Bntaanise, or Easay on the Brithh 
Specica of Parasite Insects With highly nuem- 
fied figures of each speaet, beautifedy celltRed, 
a6 plates, 8ro a>r. 5(45 

Delambre, Astronomic TheO- 

Hqu« et Pratique, 3 vol*, 4to, half nt*ria 38s. 

Mis 184 

Descartes, Principia Philoso- 

phise. small 4to. calf ya Anstelodaiiii, 

(Tit *f ats s dH W W .) 
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Just published, Second Edition, 8vo, cloth, 343 pp , 7# 6 d 

RESEARCHES IN ZOOLOGY, Illustra- 

tive of the Structure, Habits, And Economy of Animals By JOHN 
BLACKWALL, F L S 

1^ “^ a»ntnbutioa to our zoological literature of an independent kind. 


of Natural 

JOHN VAN VOORST, j. Paternoster Row. 


BIRDS OF THE HUMBER DISTRICT. 

By JOHN CORDEAUX 


RECENT WORKS. 


One of the most charming, instructive, and useful biographies extant ” 

“ Will be much read and admired "—Fdtnlmr^h Afeditai Journal 
A very skilful^ honest biography, by 'an able and tudicious friend of a 
man of commandmg intellect and admirable character Sptcttxior 

LETTERS from JAMAICA— « The Land 

of StreamH and Woods ” Frap Rso, pnee ^s td 
■■ A voryentertaininK and woll-wrnten book '•—Gntf.hn 
“ Nowhere else that we know of nn you get a better idea of the outward 
aspect of things in Jamiica S, 


; speculative and observing aspect of things in Jam iica 

te endeavours to generalise The HISTORY of ENGLISH LITERA. 


JOHN VAN VOORST, r. Paternoster Row 


' New Work by DR LIONEL BEALE, FRS 

DISEASE GERMS - and on the Treatment 

•r the Pevtrish State at Plates, isj td 


lEXT-BOOK BY DR BEAIE, F R.S 

AN INTRODUCTION TO PHYSIOLOGY 

and MEDlLINE Bioplasm Pp 350, with as Plates, ts 6 d 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, su. 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr Lion»l Bbai b, F R S 
A Manual of Microscopical Manipulation Examining Objects under 


DESCHANEL'S NAPURAL PHILOSOPHY. 

In One Vol Medium 8vo, cloth, i8r 

NATURAL PHILOSOPHY: an Elcmen 


I WANDERINGS of a NATURALIST in 

INDM^ "nie W<*'.tfrn HiiiuU>as ind^Cashmere By A ^ 

'* The author need be under no apprebetixion of wearying his readers • 
He iirommcntly coinbt'ies the sportsinan with the natnnihvt "•^S/or/tnjr 

NOTES of a NATURALIST in the NILE 

VALIFYand MAT I A By ANDREW TeFTTH ADAMS. Author 
of ** Wanderings of aNaturihat m India” Crown 8vo, with Illustra- 
tions, price 15? 

*' Most attractively instructive to the general reader *’•— Aftsu ngfr 

ARCHiEOLOGICAL ESSAYS by the late 

SIR FAMtS Y SIMPSON, Bart M D D t L out of Hfr Mijesty's 
J’hysiCMiis for Scoil »ud, ind Prulcssor of Mcditinc niul Midwilrry mine 
Universityof Edinburgh Foliied b> John Stuart, LLD Secretary 
of the Society of Antiquanc'i of Srotlnml, Author of ‘ Ihe Sculptured 
Stones of Scotland,'* a vola sm 4to, half Roxbuigh, price a/ a* 


Second Edition, with Jwenty Illuatrationt, price 7x 6<f, 

THE STORY OF THE EARTH & MAN. 

By J W DAWSON, LL D FRS I G 8 , 

Principal Tnd Vice Chancellor of McGill Universiiy Montreal, 


"Archaia,” “Acadian Geology,” Kc 


NATURAL PHILOSOPHY: an Elcmen- y«c™^^ 

Mry Treatue By Prof DESCHANEL, of Pan. Traiulated and ^uc' Bntuh Quarterly Rtvteiu 
Edited, with extensive Additions, by J D Lvbhbi l, D C L F R S„ , c. written volume b< 

ProW of Nmural PhiloMp^ m ifie Queen’s ( dlege Belfast. Ulus phy„c«| geology of the ea 

tmted by 760 Engravings on Wood, and Three Coloured Plate. ^ .bscussion of the theories of Ihe a 

AJki, Mparately, in Four Parts, limp doth, .» 6 d each mm upon the earth ’ — I /Acs* ««r 

Part I Mechaulca, Hydrostatics, and Pneumatics Part IT Heat < 1 Ids most valuable volume 
Pan III Electriaty and Magneusm Part IV Sound and Light either for themselvea or for the sake o 

** Syrtamatically arranged, clearly written, and admirably illustrated, scientific sulyixta, presented in a rc’ 
showing no lets than 760 engravings on wood, and three coloured plate*, it mony and inialligence ~^hrtstian i 
forms a model work for a class m experimental physics . 

London* BLACKIE & §ON, PaUrnoiter Buildings Crown 8v 


“ I he pleasantly wnrten volume before us tells the story of the palaeon- 
tology and physical geology of the earth m pre human ages, and cloaes with 
a dixciission of the theories of the appearance, late in geological time, of 
m in upon the earth ’ — *1 tMrna urn 

* I his most valuable volume We commend the book to all who, 

either for themselves or for the sake of others, wish.to obtain information on 
scientific suiyccts, presented in a rcvercnlml spirit, and with singular har- 


TISLEY^S IMPROVED FORM OF 

OZONE GENERATOR, 

" Wbuh giTM abundUM* of OiOM tnd u not Uxblc to bo brokon."— 
Natubb, Juno i> and ip, .873 
AND ALL KINDS OF 

Eleotrical, Physical, d Chemical Apparatus 

MADE BY 

TISloEY AND SP-ILLER, 

178, BROMPTON ROAD, S.W., 

(Hunc ipwotcs’ walk Item South Kensington Museum). 
4sMft far HttrtnatVs MUroscopts, etc , recommendtd by Pr*J- 
fiutlurfiird, U.Z>., r.R.S.E, 


THE HIGHER MINISTRY OF NATURE 

Viewed in the Light of Modern Sdenee By JOHN R I EIFCHILD, 
A M , Author of •• Our Coal Field, and our e’en! Pils” " Cornwall Itt 
MmeaandMmera.x&c 

“ A rich contnbuuon to the URntal necewitie. of our time It “ the work 
of a mind comprohenaive in lU gmsp, duep in it. sympathy with nature, 
and*.trong m it. love of truth 'fho author l. known to «;ietice a. a wntor 
on gcologfc.1 niljcct. who»e contribution. deMrve the highwt reapect — 
London Qmarierfy Rrr>%nv 

•■ThoMwhodalightinspcailationson the horderJand between Ae nalu- 


••Mr Leifcluld glances with , 
andvagua theonas of Darwin, ai< 
discusses minutely and with reai 


It cle«irncaa and vigour at the startling 
rotny uf his most buccessful critics , ha 
skill such topics as mental and moral 
sm, as handled by Dr Beale and Prof, 
i on to the suWeet of death, the unmor- 
conceptions of God and the world of 


London ; HODDER & STOUGHTON, ay SG Patemoater Row. 
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MACMILLAN AND C/O S 

ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J NORMAN LOCKYER, F.R.S. 

With numerous IlIuslriLtions. Royal 8vo, uniform with Roscoc's “ bpcctrum Analysis,’’ Thomson’s “ Depths of the Sea,” and 
Ball’s “ Mechanics ” 

On the THEORY of SOUND. By Lord RAYLEIGH. 8vo. 

CAVE-HUNTING : Researches on the Evidence of Caves respecting the Early 

Inhabitants of Europe By W. BOYD DAWKINS, F.R.S. Illustrated Royal 8vo. 

The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 

F.R S. With numerous Illustrations Crown 8vo. (Vol II. of Natorb Series.) 

GLAUCUS ; or, the Wonders of the Shore. By the Rev. CHARGES KINGSLEY. 

With numerous Coloured Illustrations. New and Revised Edition. Ciown 8vo. 

FIRST PRINCIPLES of MODERN SCIENCE ; or, a First Course of Lectures delivered 

in the University of Cambridge By the Rev T R B 1 RK.S, Professor of Moral Philosophy. Crodm 8vo, 8r. 6;/. 

HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 

ARNOLD, D C L Crown 8vo 

COMPARATIVE POLITICS. By EDWARD A. FREEMAN, D.C.L. Lectures at the 

Royal Institution 8vo 

HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 

Schools. By the Rev J. R. GREEN, M A, Crown 8vo. 


OLEOGRAPHS AND ENGRAVINGS. 


A SELECTION OF THE MOST BEAUTIFUL LANDSCAPES 
AND FIGURE SUBJECTS IN HAND-iOME GOLD IRAMES. 
/■SOM ONE CUJNEA EACH 
Anyone ju«l furnishing should poy a visit to 

QBO. REES, 

41, 42, 43, RUSSELL STREET, OPPOSITE DRURY 
LANE THEATRE. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 


THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 


Edited by John Algernon Clanke, Secreury to the Centtal Chamber of 


Agnc’ulture, 


... praclicnl fl 
he a^cultuni 

•re •pocially reportad in this j’oumal, which 11 despatched ti 

evemng so u to insure delivery 10 country subtenbers by the first po 
on TueKlay morning Price 3d , or prepud, 151 a yew post <k«*. 
Pubhihtd by W. PICKERING, ti, Arundel Street. Strand, W.C. 


THE BREWERS’ GUARDIAN : 

A I ortnightly paper devoMd to tha Pmecdon of Brnran'Intwalt, UeaBEing, 
Legal, and PartiamentaiT mattnrt. 

Review or the Malt and Hor Trades ; and Wine and SrisiTTllAliBa 
Record. 

The Official Organ of the Country Brewen’ Society. 
fFounded tSte.) 

"The Brewers’ Oiiwdian” is published on IheKveungs of every alternate 
Tuesday, and is the only journal officially connected with brewing interests 
Subsenpuon, i6r id. per annum, post free, dating from any quarwr.day. 
Single Copies, ir. each. Registered fer Transmission Abroad 
Offices— 5, Bond Court, Walbrook, Loodon, E.C. 


THE 

JOURNAL OF APPLIED CHEMISTRY. 

A MONTHLY PUBUCATION OS i« PACES QUARTO, 

Devoted to Chemistry as applied to Arts and Manufactures. Agriculture 
Metallurgy, &c Ac 

'wenty-five Cents per annum, or One Dollar end 
strictly 111 advance, includiog postage to United 


At Two Dollars 


Kingdom 

Each number contams Origi 
Arts and Manufactures . Malt 
Soaps, Tanning, Dyeing, and numerous oinera 
A suitable apace is also devoted to Practical Recipes and interesting Seien* 
tific hacta 

h ull and carefully-prepwed Market Reviews and Prices Current of Dnifs 
and Chemicals of every desenpiloa are given 10 each number for New 
Yerk, Boston, and Philadelphia, with Tables of Imports, 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO , PUBLISHERS, 

Spruce Street, New York , aS, Hanover Street, Boston , and 140, South 
4th Street, Philadelphia, Pa, U S A. 


“THE GARDEN,” 

A Weekly lauetrated Journal Devoted Solely to Hottieullure in aB iM 
branchee. 

THE GARDEN u conducted by WiLUAM RosiNEON, F.L.E, Anthoref 
"Hardy Flowert," "Alpme Floweri for English Owdsu" "T^ PailM, 
Pramenades, and Gwdens of Pans.’’ fte.1 and the beet Wriiere in every de- 
partment of Gardenmg are conlnbutort to lU pages. 

The foUewing are some of theeubjeeUregufaudy treatedef in ite pefMI— 


T^Tn^Carden. 

Rooe^ Md Wi^dHr Oardeai. 
Notee end OoetUonA 
Mwket Girdeaiiig. 


The Greeahouee and Stove. 


The Gaeoen may be obtained ihroiigdi all Newagentt and atthe RiUway 
Book^, at 4d pw mj It may also be bad direa from lb* OUhre at sL 
ioraQuaiM.w 9dJ<M:aHair.w^aad W fid for a Year, MvaUe In wF 
nnee, and in Monthly Parte. Speomea Copies (pott-fre^ ^ 

S7. Southampton Street, CoveatOafdtOi W.C 
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«rti 

BROWNING’S ” 

NEW ROTATING BODY MICROSCOPE. 

The Model Microscope, with highly flnlslicd Brass Band, Z s d. 
Rack and fine Adjustments to body, with Axis for inclina- 
tion, one Eye-piece, Concave Mirror, and i-inch Objective, 
and |-inch object glasses .. 5 S o 

The “ Complete ” Microscope. This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
E)c piece, and two high-class Objectives, i-inch and .{-inch 
of which the performance will be guaranteed , ^ i6 6 

The above Instrument, Binocular . .. 10 lo o 


StepheilBon’s New Binocular. 

Lixt of Microscopes free 

JOHNBKOWNING, 

OPTICAL ANTD PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c. 
63, STRAND, WC and in, MINORIES, LONDON, E 
ESTABLhSHEI) 100 YEARS. 

An Jllustrated Descnjdtve Cataloijiie of Spectroscopes, 18 Stamps, 


J. F. PRATT, 

AGENT AND IMPORTER OF 

DR. E. STOHRER’S BATTERIES. 

420, OXFORD STREET, W, 

Orthopedic Mechamcian to St Bartkolomezd s Hospital 

THE PEN OF THE DAY FOR ORDINARY WRITING, 

VERY STRONG AND DURABLE, 

as. 6d PER GROSS, SAMPLE BOX CONTAINING 3 DOZEN, W. 

THE ^‘NEEDLE” PEN. 

TO BE HAD OF THE MANUFACTURERS, 

J. A. KENNETT AND CO., 

GENERAL STATIONERS, 

BE|iNEBS STBEET, OXFOBD STBEET, LONDON, W 
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“ A CABINEt OF CURIOSITIES.” 




In Two Volumes, Roy»l Octavo, Price One Quinea, 

PROFUSELY ILLUSTRATED BY CURIOUS WOOD-ENGRAVINGS, HANDSOMELY BOUND IN CLOTH, 

Edited by ROBERT CHAMBERS, LL.D. 

THE BOOK OF DAYS. 

A WORK CONSISTING 01' 

I. MATTERS CONNECTED WITH THE CHURCH KALENDAR. 

Including the Popular Fc«lival», Saints’ Days, and other Holidays With Illustrations of Christian Antiquities m general. 

2 PHENOMENA CONNECTED WITH THE SEASONAL CHANGES. 

3 FOLK-LORE OF THE UNITED KINGDOM. 

Namely, Popular Notions and Observances connected with Times and Seasons. 

4 NOTABLE EVENTS, BIOGRAPHIES, AND ANECDOTES 

Connected with the Days of the Year. 

5. ARTICLES OF POPULAR ARCH/EOLOGY, 

of an Entertaining Character, tending to Illustrate the Progress of Civilisation, Manners, Literature, and Ideas m these Kingdoms. 

6 CURIOUS FUGITIVE AND INEDITED PIECES. 

7. CURIOSITIES of L TERATURE, and ODDITIES of HUMAN LIFE and 
CHARACTER. 

It has been'the desire of the Editor, by this work — white not discouraging the progressive spirit of the age — to temper it with 
aflectionate feeling towards what is poetical an<{ elevated, honest and of good report in tlie old national life ; while m no way dis- 
countenancing great material inlciests, to evoke an equal activity in those feelings beyond self, on which depend remoter but miinltely 
greater interests , to kindle and sustain a spirit of patriotism, tending to unity, peace and prosperity in our own estate, while not 
exclusive of feelings of benevolence, as well os justice, towards oilicrs. It has been, further, the desire of the Editor that these 
volumes should be a repertory of old fireside ideas in general, as well as a means of improving the fireside wisdom of the present day. 


W & R. CHAMBERS, LONDON & EDINBURGH. 


THE SCIENTIFIC SOCIETIES CLUB. 

Gentlemen desirous of joining the Provisional Committee arc requested to communicate with the Honorary 
Secretary, 

J. LOGAN L013LHY, ESQ., 

59, CLARENDON ROAD, KENSINGTON PARK, W, 

Or, during the Meeting of the British Association, Reception Room, Bradford, 


THE MINERAL WATERS OP VALS. 


The Waters of Vais owe to their low temperature and to their richness in carbonic acid, the possession of a capacity wMch 
permits them to be trsmsported to the longest distances without undergomg the least alteration. 

The springs Pi^nettse, DJsMe, Magihlnne, by their alkalinity, fluidify the liquids of the abdominal oigslUh 

and commnmcate to them a reparative impulse. They mcrease and facilitate the urinary secretion and cutaneous perspiratiOB. 
They disaggr^te the molecules which constitute, by their union, gravel or calculus of the kidneys or of the liver, and prcreiit 
nephrlde or hepatic colics ; they ward off gouty attacks and lessen notably their violence ; they prevent green sickness by te^odoe 
re^lar movements to the organs ; they awoke vital motion ; neutnlise the acidities and dispel the heaviness Of stomach, ptepm 
for easy digestion, and give, In short, to the whole toonomy a comfort that one would Tainly seek elsewhere. ' 

DEPOT. — E. GALLAIS & Co., 27, Margaret Street, Regent Street, London. W. 


Natsd hr K, Ouav, ScMm, ft Tavlou, at r asd t, Bnad Strasi HUI, le tbs Oty at ILondoa, and nnli&sbad bji UaeaiuAH ft OS, 
u Iht OCos, 19. aad 30, Bodfonl Stiaot, Co««M Oatdw.-.TinntfBay, l^smbarsS, sin. 




A 'WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid i^ound 

Of Nature trusts the mind lohuh builds tor aye .” — Wordsworth 


No. 204, VOL 8] 


THURSDAY, Sl'^PTEMBER 25, 1873 [Price Fourpence 

VoU OOir e [All Kiehti ua Raiuvad. 


UNIVERSITY of DURHAM COLLEGE 

OF PHYSICAL SCIENCE, AT NEW( ASTLE-UrON-fYNE 

Tlio Se^^ion will commencf on th-* 6th October, TP71, and will bcdiVKled 


Phynci . A h Hcrvchel, U A F R A S 5^^ 

Chemutiy . .. A Frore-MArreco M A 5 »» 

Geology David Pago, LL D f* O S >, 

Greek and Latin Rev J Biilmcr, B D ■»»»•*» term ^ 

French, German, and Mech'vmcil Drawing, each lof 6</ „ 

In addition to the ( lavs I ees, Stwdenls will be required to pny an h n- 
tranee Fee of One Ciunea Students who do not enter more ilim Iwn 
ClMsee may comnnilr tlni on payment of Seven Shillings foi each Clavn 
Student* desirous of nud>ing the whcle of the first four Mibjccts may 
compound for the cU's fees by payment of jCjj 17/ Ihis will be the only 
composibOD fee allowed 

Students entering after the Michtelmas Term will 1 >e subjected to a 
Matriculation Saainioation i his will not be obligatory upon those entering 
at the commcncenieiit of the session 
All Students must have attained the age of 15 years 
Evbning Classks will be held as m former sessions 
Further particulars respecting the Examinations. Associateship of the 
College, Laboratory Regulations. Scholarships, Exhibitions. Hours of At- 
tepdimee, &c , will be found m the Prospectus of the College, to be had 
gee on application to Mr Thro Wood Bunking, Scrrctary to the 


EDINBURGH VETERINARY COL- 

LEGE, under the Patronage of the Highland and Agricultural Society, 
the Lord Provost, Magistrates, and Council of the City of Edmburgli, 
Trustees of the late Professor Dick 

Founded m 1823 

Th. Fifty-Brst Seswon will be op«n«I on W^ne»d»y <he .9th October, 
br Ml tddrais delivered in the The,ttre of the College, Ht Two o’clock, by 
Profcttor Frahnlby (Princip.1) 

Mum^M F”rs'‘FG S 
„ Young, M D 

dkwah. res r R s t 


JJyri^gy . 

Cbefoistry . • 

COBtpftrative Pathology 


h. HatncuUuon Fjtamination for Student, antering for the finit ume 
bo conducted by the Rector of iho Royal High School, at time. 10 be 
ned on application to the Secretary 

ly to the Secretary, Wm Dusibrkck, 


SCIENCE TUITION BY CORRBSPON- 

»K*CX-Mr. ROOTLKDOE, B.Se F C S., Bowden, Cbeehire. 


NOTICE.— ROYAL SCHOOL OF MINES, 

letmyn Street London — 1 he 2 jrd Serwoii will begin on Wedne«day, 
ihe lit October Procpcctitw" ’--1 1- .. — 


MIDDLESEX HOSPITAL COLLEGE 

provides the most complete jneann for a Medical Education Some 
Members of the Sta/T receive Students as Boarders 

MIDDLESEX HOSPITAL ENTRANCE 

SCHOLARSHIPS — I wo Entrance Scholarships, of the annual value 
of Za? and ;Cao respectively, each tenable for two ytant, are awarded 
at tin commenccnmiit >f the Winter btsMon i hero are numerous olhet 
Schol irshipb and Pnres For the College Prospectus, containing in- 
formation as to Fees, ENTRANCE and other hcholarsliUMi, Ciioical 


if Studeni 


JOHN MURRAY, M D„ V^an 


KING’S COLLEGE, LONDON. 

ELECTRICITY AND MAGNETISM 
Fiofcssor W G Adams, F R S , will begin a Course of Lectures on 
b Itetricity and Magnetism on Thursday, the gth of October, at a p m 
Pnctical lnstruction m th® subjects of Heat, Light, Electricity, Magne- 
tisiii, md their apphcations. is given in the Physical Laboratory 
A Course of lectures on Electricity and Magnetism will also be given or 
AVrdiicsdav evenuiga at 7 p in 
I or further particulars apply to 

J W CUNNINGHAM. 

KING’S COLLEGE. 

GEOLOGY -EVENING CLASHES 
A Course of Thirty Lectures on Geology and Palaeontology will be givon 
by the Rev Tmomah WiiT’tHiRK. M A !• O S , on Monday Evenings, 

"-ing October 6th Tliere will be aNo two or more Field I trinres 

ghixnirhoikl of London on Saturday Afternoons in the I^ent Term, 


>n ^ two or three 1 


don. It) the Easter Term 
h or additional information apply to the Secretary, King s College, Stt 


KING’S COLLEGE. 

EVENING LECrURI.S 
CiiFMibTNV-Mr W N HARTI FY 
MonJnyj and Thiiralay, at 7 oulocl. Fee for Iho Courie, £: i 
CHlMICAi. AHAUVJH-Mr VY N HARTLEY 
TiwMhy., from 7 till 9 o’clock Foe, ,£« w 


I^A TURB 


\Sepi. * 5 , 1873 


MACMILLAN & CO.. OAMBEIDGE. 

Iht of Second-hand Solentiflo Books (continued). 

D’Omahus D’Halloy, J. J.,IHaughton,S..On the PhysicallLeybourn, T., Mathematical 


T- xr lu- 4 . ’ 'Herschel, J. F. W., Micro- 
Donovan, E., Natural History I ,iuui.io •.tnr., uUn n 

of whnirLil plates 10' Slnw|„li, i8.?9 w;th Ihir** other Irart*. b; 

vols rovftl (Ifiiiitijij 111 board 1 7 ' i HervUul ^Inivol 4to. H tit calf ■** 

Dumont A , Memoire sur lesj 


Euler, L , Methodus Inventi 
Favre, A., Remarques sur les 

AulhudU- 1l.5All.es Wul. i.htL-.. . . olourril 


(luiiiij, ihi, MU'- 1834 ii iht I \pt of Good 
lloiH. I ttRc 4ta cloth, 

Hitchcock, E., Final Report] 

oij ilie Grulogy of Massaduist it-* 3 voU 4I0, 
« i(h m tpi, and iipnard*: of 60 pi ttr\ vietts \c , 

Hopkins, W., On the Con- 


Ferussac et Deshayes, G. P., 

Histouc* naltiitlle. urnirtlc rt |M»UrulKri 
Molln taut cits rspitc tiue t io» ij' 




the -tpccic' 


’I Humboldt, Petnfications re 

< tn Nmi iitjwc j> tr A dc Hnnilmldt 1 1 p tr 
stkpoDtSU f«>ssUri, .It I ' tlct rites pai 1 ik lUti b I »rK< 

c Usscs il ipns Iti>l 1 do t uli plaits, sutre c, Ucilm 

I'li" G. A TrCUtiSC 

fill.) ".iliViiics, swill ,7 Ill'll. s'(Ql.>nri.<l cJilinii. I mi 1 lie . .use in.l iiiiroiiilts ..f Muriii.ilosi 
■lewlvhill bwinil mo.iiw.i, i.lU t.i) J'ul.li lic.l I'lieii. mwi. WlUl LOlrair. a in m t wi il.ilh 
alia^.ifr / | I’liis, iSji ib^i i.UK»w. i»3 

Ihelmrll.inof llic^-ijorUlv^l ui. n ‘o j lyeS, J C., RCpOtt UpOn thC 

_ , , r a TT * o < olimd.i Kivtrof the West, < tplorcd Ml Old I 

Forbes, Edward, A History of, . v,., muiu thcdir^-UMmoi ik oifnc of i m»i<» 

iiniisii ‘5111 1 isiK-s ' w. ii.iih ^ 1 1^ ^ i 17, 

l<m..l.NA.,,lnve,lM,il.,n iw.Ii l.fcMusof .11 ' .’l ,rw number of ..Ws •’ I'.rt but m, 

sfi.lm, Kijl loircy, Ifimbir ii.d Di 111.1,51 

V W isbinglon, iboi 

^ilowa. Report of the Gcolo- 

*'* * ' Ml i1 'stiivrv of the Mate (if unbneing tlic 
L uil of iiivcsiig.uionh milk during, iMirtioiis oj 
he vcirs ibss— 18*57 J'tnii s H d( tnd 

I D Whiinc> With j imps 9<) pUus, uul 
mmeiou^ wcmhI engravuigs iii iho text jitoK 
imporuiavo, ’ ** 


Forbes, E., Botany as 

branch of Mcdital Idticdion , Uant and 

S4r«lston« ftirmitinn <if Nc o' hiighrid, with 
in.iny other* by Murchison, Hiubcock, K* kic , 
111 I voi half calf 75 fi./ 

Franklin, Sir John, and Sir] 

John Rich ttiissn, N ontivc of tjotnncj 10 the 
Fiores of the PohrSti, in iht u irs 181M18/7. 
with 111 Apptmlix on V inoiJs i-nlijM Is uhtnu I'l 
Sneiice iiidNitnral iij Jury s.»)s 4I0 dliis- 
trated by numerous plates and maps, h df lu si i, 
gilt topi, scarce, 2/ ttii 18-B 

Garner, R., Natural History, 

Aiitjquiues of iln. C ouuiv of St ifTord, vviif 
uuincrous illuHtiatimii, Svo, cloth, u>s 1844 

Gerarde, J., the Herball, orl 

Gciurtll Histnrn of rinitus Vtrv r-- --’- 
l-irgi d and untmU d by 1 homas John 
calf, lit (sly b^tktd, ^ocnl rondition, 34^ 

Giornale di Matematiche • adj 

pubhea^ l'«r .-Ciii <\^\ IVofts ..ri H itUchm, 

Janni, e Iriidi V0I1 ) to VIII, tbo^ — 70, in 
a thick volumes, hdf mlf, »i«at, inj tight sub 
sequent Nos unbound, 410 N ipoh if 

Haidinger, W,, On the Para- 

slUt I ormitioii uf Mineral Sp* tus, i\< Mt 
chiHDii, H I , On tlio Coal-held of Biort .. 
SulKerlandsbiro With tiglit oihci Inctsbv 

Airy, Chniljp " * --- 


Ijoule, J. P., On the Air- 

' kngiiic With a platt, 4to 7 s fvf i8<»t 

Jukes, J. B., and S. Haughton, 

' On the IxiMcr ISlxcynu Rocks of the Smith . 
( ist of Ireluid, andtb«ir isswcmcd lgii« Otis 

Ko* ks With (*uoloRical map, 4to. iS ' 

Dublin, i8|q 

Ijukes, J. B., On the Geology] 

of the Souih Staflonlshiic Coil hi Id With] 
mdex and gcoioginl mip Al»o Pipi rs on the i 
s\mc, by l)c la Bcclie, Waiuigton W Smyth, | 
Robert Hunt Scarce, 6r 

Keyserling, A., und P. von 

Kiiiscn ttru, WisHCUSchsifihchc Bcuhat htungen 
auf uiicr Reist m das Pctschoia Ltnd. nu jahre, 

Petersburg, 184G 

Lacroix, Traite du Calcul 

DiflVrenticl ct du Cakul IiiKgral, 3 vols 410 
boards, 451 Pans, 1810-19 

Lagrange, Theorie des Fonc- 

■ Anilytiqiios, ^mc edition, e«I Seiict, 410, 
Part*, 1847 


t Jining 94 plati s and a 1 


Hamilton, Sir W.R., Lectures] 

Hamilton, Sir W. R., ’on!S'“^ 


of yu^tcmion., «.c Four 

Kunphleu, s’ 

Hauy, Tableau Comparatif 


Leonhard, Karl von, Grund- 

4auy, Tableau Comparatitl 

d« iiii.ltat5 d. K t riwiiil.ipraiihic ct d« I'mv Ht.dciberg, ,S„ | 

Play, M. P.. observations] .^..m o. 

With j plntcs. Bvo, Mf calf, 1, C</ sur I’histoire naturene, et mir la riches, minerale I cut. On the Pandlel Koads sf Lochater, 4to, 

.1. Q... r..ir_u- I the two works, 71 6rf. Edfohucipi ,847-^ 

(Ti> it ailifmud,) 


Question, proiiosed in the L-idies’ Dmry, 1704— 
t8i6, with Answers, 4 voU 8vo, bourd,, 18s 


Loomis, F , On two Storms 

vpcrii need tlirmighnuL the United 

Lubbock, Sir J, W., Mathe- 

niituil 1 1 iCts On the I henry of the Moon, 
Xo 3111 I (id bunrds 8f 

Lyell and Faraday, Report o 

iht FspInsKin iitht llavwclK tillierics &.< , i! 


Mallet, R , The Dynamics of 

kirtlupiaki V\ uh 4 I nge luldin^ plate*) 4x 6cl 

Mammatt, E., A Collection of 

(itoloRicil Hetsand Fntlit il Observ tlionis, in- 
teiidt..] to elucidate llie foi m ition of the \fehb> Coal 
field m the p'lnsli of \sliby dc )a 7uu< h 'md the 

>nrs txjMncmi. ind m ican h Illustrated by a 
imp ind profiles, coloun d seriioiui of the str'iti- 
hi uioiiand 109 phii s of veget ible fossils, after 
dratvnigs nUn from Nature, by Robert Irott- 
mong<r 4to hillrnssn -in 

\shby dr-! i-Zouch, 1834 

Martin, P. I., Geological Me- 

moir of 1 pirt of Western Sussex With 
Geological m ip, 4to, cloth, Gf tSeB 

Martins and Gastaldi, Essai 

sur les 1 err, tins supcrficieU de la valine du Po 
Wnh nni) .3nd woodcuts, 410, 3/ 64 

Mathematician, The, ajournal 

edited by 1 S Davies, Dr Rutherford, &c , 3 
\iih in I, h ilf t, \lf, very neat, all that wa* pub- 
lished <t8fn 10 1851, ij Ur page dated 1866), very 
scan©, 4a? 

Maxwell, J. Clerk, Experi- 

’ KdmburgE, iBss-^o 

Memoires de la Societe Geo- 

logiqutH de France ire ‘<ene, 5 vols 1833-1^ , 

x844tovol 8, part 1, 1865. The 

half calf <f 

part in paper covers, lol *0# 

This very desirable set belonged to M. Bouchard 
Chantereaiix, of Boulogne, a notice of whose b8i 
accompanies it I'he work contains 966 plates aod 
44 coloured maps, and concauia contntmtioas by 
smincnt French geologists obtainable m no other 

Memoirs of the Geological 

Survey of Great Britain, and of the Museum of 
Bcotiemic Geology in I^ndon Vels, t- ‘ ‘ 

volss. royal 8vo, crotli, s 

Memoirs of the Geological 

Survey of the United Kingdom. Onpuw tftfi 

" — •* - largo paiier, Royal4to, 

• 949 -J 3 

Milne, D., Geological Ac- 




Paria, 18x7 da I'E^mgne, with 4 plates 8vo» calf, 6s 
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NATURE 


C3ti 


MACMILLAN AND C 0;S 


ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.R.S. 

With numerous Illustiations. Royal Svo, unifonn with Roscoe’s “ Spectrum Analyse,” Thomson's “ Depths of the Sea/’ and 
Bali’s “Mechanics.” 

CAVE-HUNTING ; Researches on the Evidence of Caves respecting the Early 

Inhabitants of Europe By W. BOYD DAWKINS, !■ R .S Illustrated. Royal Svo 

GLAUCUS , or, the Wonders of the Shore. By the Rev. CHARLES KINGSLEY 

With numerous Coloured Illustrations New and Revised Edi'ion. Crown Svo, 

FIRST PRINCIPLES of MORAL SCIENCE ; or, a First Course of Lectures delivered 

m the University of Cambndge By the Rev. T R BIRKb, 1 ‘rofcssor of Moral I’hilosophy Crown Svo, 8s 61/ 

HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 

ARNOLD, DLL C rown Svo. 

COMPARATIVE POLITICS By EDWARD A. FREEMAN, D.C.L Lectures at the 

Royal Institution. Svo 

HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 

bcliools. By lilt Kev J K DKl'hN, MA. Crown Svo 

Ff/ui/ie vj Macmillan's Sicuntific Class-Books 

STEAM. By J. Perry, Assistant Master at Clifton College. 

The PRINCIPLES of SCIENCE. By W Stanley Jevons, Professor of Logic in 

Owens College, Manchester. 

The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS. 

and m MAN By J. BELL PETTIGREW, M.D , F R .S , with 150 Engravings on Wood Second Edition, Svo. 

A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and the 

Figures of the Earth from the time of Newton to that of Laplace. By I. TODHUNTER, M.A , F.R.S 2 vols. Svo. 

The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 

the Principles of Evolution to Religion, considered as illustrative of the Wisdom and Beneficence of the Almighty. By the 
Rev, G lIEiN.SLUW, M A , F L.S 

SIMPLE PRACTICAL METHODS of CALCULATING STRAINS on GIRDERS, 

ARCHES, and TRUSSES , with a Supplementary Essay on . umomy in Suspension Bridges By E. W. YOUNG, Associate 
of King’s College, London, and Member of the Institute of Civil Engineers. Svo. 

A' MANUAL of the CHEMISTRY of the CARBON COMPOUNDS, or, Organic 

' Chemistry By C. SCHORLEMMER, F.R S Svo. 

New Volmus of "Nature” Sestet. 

The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 

F,R,S. With numerous Illustrations Crown Svo. 

The BIRTH of CHEMISTRY. By G. F. Rodwell, F R.S. With numerous Illustra- 

tions. Crown Svo. ' 


THE ELEMENTS OF EMBRYOLOGY, By Michael Foster, M.A. F.R.S,, Praelector 

m Physiology at Trinity College, Cambridge ; and F M. BALFOUR, Scholar of Trinity CoUege, Cambridge, 

MACMILLAN & CO., LONDON. 
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RAY SOCIETY. 


The volume iccued for the year 1871 —A hfonofraph of the Cbllembola 
Md Thyaanura, by S»r JOHN LURROCK, Ba«t, M P.F R S, &.C. 8vo, 
wjth 376 pages, and 78 Plates (n « oloured) is now ready 
The Annual Subscription is Onr (»uiii« i 

Further information With rcf» rence to Mcmbci^hin and the hack Volumes 
•f the Society cnti be ol>tun<.d application to tne Secretary, the Rer 
Thomas Wiltshirr, M \ I* L S , UranrilJc Park, Leutyham. liondoRi 


ROYAL POLYTECHNIC INSTITUTION, 

309, RIGBNT STRIKT, W 

LABORATORY •nd CLASS ROOMS «» no«r opoi n ANALVSKS 
PupiU and CIa«i and Private Studiei Invattifationa connected mdi 
Patents Conducted Cluiei mo 'now fonniiif in Chenuitry, Phyiici, 
and Steam —For Koei and Syllabui apply to the Profeaaor of Chemia- 
try, bcientific Separtmem, Royal Polytitboic lutitutton 


ROYAL COUNCIL OF EDUCATION.- 

Tho Laboratory and Clast-rooma of Berners CoUeite are open ft 
PupiU KVERTf DAY and EVENING The aibjecu of the aliov 

moderate. Analyaei and inveetiuatlona conducted —Apply to Proi 
S V GARDNER, P S S , F S A , e<, Berners Sucet, W 


SCHOOL OF CHEMISTRY, 

£0, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, FCS. 

'd *nt "*o™'*''’*dmi"l’”tl**"’^ practical , there are no I^ecturet Each 
to qualify the Student as an Analyst 

On Saturdays the lliaboratory is re- 
Xbe Chsrro is Firo Founds per Month This includes Instniciion, 
Chemicals, Apparatus, Ac Occasional Students are received et the seme 
rate, aamely. Ten Shtllin*i per Month for each IIalf.dny in the Week 
bchoolmastert requiring perwnnl instruction pay Half-fees 


WANTED, a first-class Manufacturing Che- 
mist, capable of Uking full chirge of the mumifacture of Artificial 
Manures References -ti to ability and character roust he tincaccptioeal 
A liberal remiinenitiou will be given. Apply lo F B , Post Office, 


EVENING SCIENCE LECTURES.— 

Mr W J WlbbON, F C S> , will commence a Coor»c of Thirty I-rvc- 
tures on Elccincily, MagneUEm, I izlit, He-it, .ind Sound, nt the Birk- 
InMilutioD. houthumplon Huildings, Chancery L^c, on Monday, 
Pciober 6tn, at 8 0 clock . to be continued on succeeding Mondays at 
tha same hour >ccfor ihc yt 6 d ^or JijHahcw of Xxamiiui- 

tionsp Fnees, Ac . appl) lo the Librarian 
Mr Wilson will also lecture on 1 hiirvlayi fit the ntw Qiielicc Institute, 
leower Seyniour Street, Portman Stjuarc F<w particulars apply to S«cre- 

!i?t the (. las*t Examination^ of ihc S( wnce and Art Brp u-tment. May 
1873* ^8 papers ui Physics were woiked by Mr WiLonS Of theie, 

4^^a«ted hirst Class and obtained Queen s Trues J3 pi^Mrcl St. corn! Oawt , 


PROOF COPIES ON INDIA PAPER 
OF rut ro RTF Air of 

THE LATE PROFESSOR FARADAY. 

Given vrith Nature for Scpterolier 18, 

MAY BE HAD AT THE OFFICE* PRICE 5^, 


ZOOLOGICAL SOCIETY OF LONDON. 

LI8T0FDUPLICATEANIMAL8 

IN THE 

GARDENS FOR SALE. 

SEPThZMBKR, 1873. 


1e>r. mnle (Culiclis berharu) 
(oni. female (Nasua nasi, a) 
Klnlajoue, male and female (Ccr. c 
Crested Porcupines (Hystrix ensi 


Hog I). 


in lie (Cerv 


■s^HMyuK 


lie (DR«.yiu 


aalcs and j (phaUngutj vulpma) each 
Gre,it Kangaroos young females (Macroput gigaiitcus), each, a 
Wd 1 «n®k'‘ } (Petrogtl, *anthopu.)each 

Deihian Wallaby, mole (Halm iturut derbiinus) 


Comiium Ilangiicsts (Uterus yu!gari<<), each 
Crested Ground Parmkeet4(Ca)np<iitta nov u holla 
tireatcrbulphiir Crested (^fckeitoo (Ctcatua galtrl 
Leadhcatcfsi Cockatoo (t acui i leadbeaten) 


Dranhan Cara< anvs (Polyborus bmsihensis), each 
Common Burrards (Ihiteo viilgans), each 
BonclhN Eagle (Afjuilla boneib) . . . • 

Peregrine F ihous ( Fak«> peregnuus), each 
Fg>ptinn Oecsc, male and female (Chenalopex ragyptiaca) 
Egyptian Oecse, you«g(Che«alopcx agypliacaX each 
Can Ml t Geese, U males (Bermch canadensis), each 
Trum|>etcrSwaa. young 'Tygnus bntrmatorj 
Ruddy SlicMrakes, young (Tndoma rutila), each 
Pair of Variegated Sheldrakes (Tadoraa vnrirgatAX per p 
Summer Ducks (Atx sponsa), each 
Afandtna Ducks (A* galenculata), 


t.g(Marc 




Pair Rosy billed Ducks (Metoptana peposaca), the pair . . 

Chtlne Wigeon. males (Mareca chiloensis), each . .. 

Chilian i^mtails (DaAla spmicauda), each 
o Australian Wild Duck* (Anas supen ihosa), ccch 
0 Common Tunic Poves (Turtur aurUus), each 
Ooldenpheaaants, males irhaumaleapicta), each . . . 

.} (^"Plo»mu*nyc.hnmun.s)th«pnlr 

Whilc-r 
T mail 

4. o 0 

Brush Turkeys, innic and female (TalJegala laUumi), the pair .. la o • , 

Emu, feni do (Dromotus novfe hollandim) . ... jo o o 

'iheaniinsis maybe viewed on application to the Superintendent at the 

I ho ammab will he dehverod to purchators at the Society'* Gardena, 
rhey can iw packed and forwarded for the eonveownce of putchaKi*, but 
a inch caeca the packmg-caaea will be charged for unlett retnmed, and the 
immnls will he at the piirchaaeFt nik during tr^ip 

Intendmg putchasera are requested to apply by letter to the Seetetarp, It, 
Hanover Square, London, W 

r L. SCLATER, 

II, Hanom Square, September, 1873. 
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fTATURB 


This day is publuhed. 

I 

OUTLINES OF NATURAL HISTORY, 

FOR BEGINNERS 

Being Descriptions nf a Progresavc Series of Zoologic'd Types 
By H ALLEYKE NICHOLSON, MO D Sc F R S.E F G S Ac* 
y Collegfl, Tor 


formerly Lectur< 


'‘cap 8vo, pp z 


niversity College. Toronto, 
edical School of Edinburgh 
th 46 Engrtvjnga, \ 7 S Cd 


The Third Edition, revised and enlarged 

A MANUAL OF ZOOLOGY, 

FOR THE USE Ol' STUDENTS 
With a Ocnoral Introduction on the Prim tplcs of Zoology 
By the «:amc Author 


p 7'Awilh 'SoFngn 


iss, that we possess 


TEXT-BOOK OF ZOOLOGY, 

FOR THE US I OF SCFIOOr.S 


Latdy pubhihiJ by Hu sam, dulho) 

INTRODUCTORY TEXT-BOOK of ZOO 

LOGY, for the Uw ^Jioior ClabW, Second Edition Pp iSp. 

EXAMINATIONS IN NATURAL HIS- 

TORY Being n Progressive Senes of Questions sdnpted to ilio 
Author’!. Peict Books 11 

A MANUAL OF PALAEONTOLOGY, for 

PaliDontology Crown 8vo Pp Cjo, with ,00 Engravings 151 
of Palieontology and the study of Organic Remains ^—Atktiurum, July la 
WM BLACKWOOD & SONS, Edinburgh and JLoodoii 


11 be ready 15th October Extra fcap 8vo, cloth, price « W 
COLLINS’ ADVANCED SCIENCE SFRIES 

ANIMAL PHYSIOLOGY: the Structure 

- ELAND, M D 

I’s College. Gal- 

London and Glasgow WILLIAM COLLINS, SONS. & COMPANY. 


FLORA AUSTRALIENSIS. A Descrip- 
tion of the Plants of the Australian Territory. By GEOROE 
BENTHAM, F R S , assisted by Baron Ferdinand Mueller, (MG, 
F R S Vol. 6 Thymetex to Diosconde-n aoi 

L. REEVE & CO , 5, Henrietta Street, Corent Guden 


PROF, FERRIER’S RESEARCHES on 

the FUNCTION.S of the BRAIN See Wind Riding Lunatic Asvlum 
Medical Reports, 1873 Edited by J Crichton Brownk, M D , 
F.RS 

SMITH, ELDER, & CO, >3, Waterloo Place, London 


INTRODUCTORY TEXT - BOOK OF 
GEOLOGY. 

By DAVID PdGE, LL D. F G S 

Profouor of Geology in the College of Pliywcal Science, Nt wcastle-on- 

ANcw Edition, being the Tenih, rcvincd .ind extended, with Engravings 
ud a Glossary of Scienufic lerm*; In crown 8vo, pneo aj a/ 


ADVANCED TEXT-BOOK OF PHYSI- 
CAL GEOGRAPHY. 

By DAVID PALE, LL D F G S 
Second and Eiilaigctl Fdmou, with Engrj.vingji and Glossary 


ADVANCED TEXT-BOOK of GEOLOGY, 

IRwrlptlvoand liidustiid With ti.yr.Mngs, uid Glu 4ary of bcioii- 
Idle Iciini M 

Sixth Fdilwu 

THE CRUST of the EARTH A Handy 
GEOLOGY for GENERAL READERS. 
HANDBOOK of GEOLOGICAL TERMS, 

rotogy, and Pliya. d </e<igi lyliy h nUrxcil ji ( ,i 
I'lflh Fdilimi 

INTRODUCTORY TEXT BOOK of PHY- 
SICAL GFOC.RAPHY With Sketch M ip. u d Illustrations ar 
WILLIAM BLACKWOOD <4 SONS. I dinburgh snd London 


Eighth 'Hiou^nd, with 70 PI itei 4 ( oluured, clotii, .fir 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr f-ioNai Bi'ai k, I R s 

imnnug ObjecU under 


HARRISON, J 


,i Mill 


OWENS COLLEGE, MANCHESTER. 

Ihc SESSION 1873-4 will l» OP^ NLl) m the New Hiuldings, Oxfnrd- 
road on ruesdiy, Uu» 7th October, it Itti-lvc o'clock it noon, by his Grace 
till DUKE of DEVONSHIIO K it . VrtMduU of the ( ollegc 

111 coitwiuenco of the himtctl aci ommod ition whirh can he afforded for 
Ihi'. meeting only inviied gucNts and students huldiug tickets can lie admitted. 

1 he Counal iirnio all Or uUi itea aUcudmg this merting to wear Acadcnucal 
Costume 

I ickets, not transferable, may lie gh» imed by bonS fide students uthcrof 
the day, evemng, or medical chrses (or persons proposing to l»erotnt ‘nch ir 
the t nsumg trcssion) on ipphcation to tht Registrir until the minu tr oilotled 
for ' ttidenU is cxhaustcil 

Ihe Pnncipal will attend at the College on Wt»hiesihy. the iRiOctohcr, 
z»d following d<t^. except Satimlay, at 10 a m for the purijo^eof FnroJliiig; 
Siudents for the Uay CUUses and Medical School 

( andidates for admiviion must not ho undei 14 yens of ige, ami those 
under 16 will be reauircd to pass a jirchmimry uniu iltoii m h nglish, 
anthmei^ uid^o elements of Latin Pruspcciusw will bc^ sent on ippli- 

sliipfi and entrance exhibitions, will lx: foiuid m the i ilLudor winch may be 
obiauiid from Mr Cornish, JPictaihilv, Pnuksclh r to the C oiloge, and at 
the College Price at 6rf , by post i<yi 

OWENS COLLEGE. 

EVENING CUSSES 

The EVENING SESSION vtill comiiu,iu.e c.u MMuLiy, the t uh October. 
New Isuiaentx (only) will be iduiiucd ui WLducxday, the 8O1, iiid two 
foll'twing dnyii, from o )o to u pm toinui i.lu<Icnl8 m iv re-ciitcr on 
Monday, the 13th, to I ridny, the 17th Ouobci mclii.ive, from 6 30 10 «, p.m, 
J HOLME NICHOLSON, Regutrar 
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BROWNI NG’S 

NEW ROTATING BODY MICROSCOPE. 


The Model Microscope, with highly finished Brass Band, £, 
Rack and fine Adjustments to body, with Axis for inclina- 
tion, one Eye-piere, Concave Mirror, and i-inch Objective, 
and ^-mch object glasses .. 5 

The “ Complete ” Microscope 'I’his Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye-piece, and two high-class Objectives, i-inch and |-inch 
of which the performance will be guaranteed . 7 i 

The above Instrument, Binocular 10 1 


JOHNBROWNTNG, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c. 
63. STRAND, W.C and 111, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS. 

An Illvstmied Descriptive Catalogue of Spectroscopes, 18 Stamps, 


Stephenson’s New Binocular. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Eilited by John Algbunon Clarkic, Secretary to the Central Chambar of 
Agriculture, 

votes »r*«cjal attention to the <ii*cu5$jons and proceedings of the Cham- 
of Agriculture of Great Hntam (which now Dumber upward* of 
meinliers), beside* giving original papers on practical lariDllkgi 
intelligence of particular value to the agriculturist 
J he London t^ro, Seed, Hop, Cattle, and other Markets wf Monday 1 
are specially reported in this Journal, which is despatched the aome 
evening so as to insure delivery to country subscribers by tlic first post , 
on Tuesday morning Prir* , or prepaid, *51 a year post free I 

PubUshed by W PICKERING. 31, Arundel Street. Strand, W.C. j 


TWO COURSES OF LECTURES 


F GIVEN A 1 KING’S COLLEGE, LONDON, 


mincing Wednesday, (^ct 8ih, ai 
GOun.es are given onlhundayV 
Ihe Icctwcs -ire illustrated by : 


'I hhnakt F G S , at h« residence, 149. Strand, 


>gy and Geology is given by Prof 


DU HARTWIG’S POPULAR WORKS ON NATURAL HISTORY 

A.. (Cheaper English Copyright Edition, enlarged 

1 . with a coloured Hydrographic Map of both Hemispheres 
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TKXT-BOOK BY DR BEALK. F.R.S 


J & A. CHURCHILL 
New Work by DR LIONEL BEALE, E R S 

DISEASE GERMS : and on the Treatment 

•f tbe Feverish Stute Blaies, r» (>J 

I Supposed Nature II R«d Nature III Deslrueuoo 
J & A CHURCHILL 


SUITED TO THE NEWLY-REVISED SYLLABUS 


Practical Work t or ist Stage Scittic*. and Art Department » l< xamtiia 
tions, and Tor (tcnenJ n^e By W T Piltot, t urtifituietl Srieint 
Teacher Carefully rtvKed by accredited «ilhonUc< lllnstralptl 


“ THE GARDEN, •' 

A Weekly Illuitrated Journal Devoted Solely to Horuculture tn all its 


ie«T and Garden, of Pan^’’ &c , anrf the beil Wmen in every de’ 

partment of Gardening are contributor, to its page. 

The following are some of tbe subjects regularly treated of m its pages - 


Room and Window Garden, 


Tree, and Shrub, I Tbe Kitchen Garden. 

The GAaoEX may be obumed through allNewiagenC, and a, the Railway 
BoolutaUs, at 4d per copy It may alH be had direct from the Office at 51 
lor e Quarteri gx grf for a Half-year, and lor M for a Year, payable in aiT 
eance, and in Monthly Part,. Speomen Copies (pan-free), ajii 

tf, Southempton Street, Covent Garden, W C. 


HOLLOWAY’S OINTMENT and PILLS 

Neglitircucc, alwiyt uicxcustble. bccc>me<t altriscthcr tinp-^idun ible 

when a pcslilcnco such ,'ts cholera tnreatens to ^lalk through the land, 
and rolcntle^Hly claim all aaes for its victims Have these remedus 
hnudy let thiv Ouitiiicnt be iiiitintly, briskly, ind persevennely nibbed 
upon the abdomen when disordered At certain vcivonn, wben the ur 
ts rile with mfcctimi and the water ptovokev disease, it becomes the 
paramount duty of all invalids to kerp themselves .tod iluu families m 
hiU health and vigour No wound or sore should bi* permitted to run its 
destructive course, when nil stu h prcdis{K)siu,j tausT-s of daiut r [>»■ 
cfTertualiy rcroov ed by thiv healing Oinimeiu \nd theve purifying Pillv, 
without enervating or irntaliiig the constitution 

MACMILLAN ’S MAGAZINE. 

No. 168, FOR OCTOBER. 

CONTSITTS or THE NUMBER 
: hi. Life, Time,, and Works " By Miu Phillimore 


Pm II. 

”'"'‘'£emXlX- 
iy Edwin Goadby 

j — Mosaon's Ufe or Milton ' By George Barnett anuiii 
A— “Mv Tune. and what I ve done with it By F C Bumond. Chapters 
XXIV -XXVI. 

, — *'Tho Priest's Heart." By Caoon Kingsley 

* ."TheOxfi " "" 

Society. 


' ByW r 


XXIV -XXVI. 

• —*'Tho Priest's Heart. ' ijy uaoon isingsiey 
1, «Tha (Hford Union ” By Edward K. Nicholson, late labrwian to the 


MACMILLAN ft CO , : 

Sold by all Booksellers, New«genU, and at oil Railway Station, 


SCIENTIFIC PUBLICATIONS. 


This day, hi rrown 8vo, price 3^ (id 

THE SPECTROSCOPE AND ITS APPLI- 

r AIIONS B, J NORMAN LOCKYLR, F R b W.il, Coloured 
Pine and iliiiucrou, Woodem. Being Vol I of “NAIURE 

SfceRlLS/* ,1 Sent » of l\)puUr Scientific Works now m njnrvc of Pub- 

licutioii 

THE DEPTHS OF THE SEA . an Account 

of the General KesuUs of the Dredging Crmics of H M S Ponnf'tnt 
'md / diuuiK thi Suniiiirrsof i8(j 8, i80t/, and 1870 undi r the 

Seientihc Diicction oJ Dr Cirprntrr, F R S , J (jwyn Jcflicys V R S , 
nnd Dr WyvdU llionieon, F R S By Dr WYVILLL THOMSON, 
1. 00 F-h .e- s. .... of the kx^cdlLloil 


“Nothing can l»c more 
of htc brought from the dirk dtpihi 






iipU te than the u count of tbe scientific resultt 
ot tin ncotn, !)y charts of soundmgn. 


\ that no Hitch ilhia- 


id chbol Uc t«ibl<s of deep 
li t\e >ct appeared 

THE FORCES OF NATURE. A Popular 

liilriHluction to ilie Stmlv of Fhvsicd Fiioiionuni By AMKDEK 
(fDIIDbhtlN Iriiiliud frimiln luinli by Mm Nokman 
liHKVFR, and I fluid, wuh Vkhiton uui Noit^, by J Norman 
I RirK, F K S Illustrited bt n Coloured FI Utv uid 4KS Woodcuts, 
'xioi.d 1 ditimi Royal Fvo cloth < xir.i, iu 6./ * 

* I ranslator and I< tliior lave done justice to their trust 1 he text hat 
all the force ind (low of original ruuig comhiinng faithfulneM to the siilhor't 
UK iniiig with pmity iiul tiidcpcnd«*ti< e m reg ml to uimin while ilu techni* 
« >1 prcciHioii and icturacy pcrvailun, die work thmiighimi, speak of the 
witfhfui editorial supervision whn h liis bi en givm to every sr enClfie 
.hud Altogether, the woiL miv hr iidtoliaxt no pir diel, cither in point 
of Uilncss or attraction, «s a popiil ir in uiual of physiCsiI si lencc " — 


THIRD EDITION OF PROF ROSCOE'S 

IbCrURES ON Tin SPLCIRUM VNAIYSIS Urvjsul 
throughout, with Xppendtqcs. Lngnvings, Mips, in«I t Iiromo I itho- 
graphs of the Spcctia of the t hcTucal FlcmentB and Heavenly Hodici 
Medium 8vo, rhah extra, ns 


The LIFE and LETTERS of JAMES 

DAVID M)RBES F R S , 1 ' " ' ■ ' 

Univer«ty of St Andrew', 


' Ni>t only a biognpliy which all hould n id, but i scientific treatile 
liv about which the shelves uf no physicist’h li!>r iry i nn be deemed complete '* 
~ iitntfiknf 


( os I rnts — Adnnrufitrative Nihilism 'Ihe School Boards, what They 
( m Do and What 1 hey May Do On Medn al Kduration Yeast On the 
] ormition of Coal On I oral and Cord Reefs On the Methodi) mci 
Kr iiks of Ethnology C>a some hixtcl Toiiits m Btntuh Ethnology 

Mr Darwi^ Cntics Ihe (ienealojiv of Aiiimab^ Bishop Berk^y and 
the Metaphytecs of beusation 

By the same Author, 

SERMONS, ADDRESSES, and 


The CONFLICT of STUDIES, and other 

Ewy,-dh Stibjoct, tomieled with FDUl ATION By ISAAC TOD. 
HUNTER, HA. F R S . late Fellow and PrinLioal Mathemaacal 
Leauicr ot St John s College, Cambridge bvo, tor 6,1 
Contents — The Conflict of Smdic, — f-ompettiive F xammatioiis Pri- 
vate Study of Mathematic, Aciidemical Rclorm Flementary (.eoraetry. 
The Kathamotlcal Tripo, 

The BEGINNINGS of LIFE . Being some 

Account of rtie Nature, Mode* of Origin and Transformations of Lowe* 
OrgamMM. By H CHARLTON lUSTlAN. M D k K b With i»p. 
ward* 9t loo iHustrafion* a vol* crown 8vo, iHf 


MACMIDLAN St CO., LONDON. 
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E. GALLAIS & CO., 

OWNERS OF THE ESTATES Of COS. LABAJIV AND POTEMAC (CLOSE TO THE CHATEAU LAFITTE) 
BORDEAUX, 

Beg to announce the following Wines of their own growth s 
G06 d sound ordinaire tis PER DOZEN. 

RICH FULL-BODIED POTE^MAC „ 

AFTER DINNER WINE. 

COS LABARY, 1865 66s. PER DOZEN. 

IMrORTER.^ Of AIL OTHER KINDS OF WINK, &-c 

37, MaRGaRET street, regent street, LONDON, W. 


THE PEN OF THE DAY FOK ORDINARY WRITING, 

VERY STRONG AND DURABLE, 

2S. 6d PER GROSS SAMPLE BOX CONTAINING 3 DOZEN, is. 

THE ‘‘NEEDLE” PEN. 

TO BE HAD OF THE MANUFACTURERS, 

J. A. KENNETT AND CO., 

GENERAL STATIONERS, 

23, BBRNEKS STBEET, OXFORD STEEET, LONDON, 


Pitbli^hid Monthly. Tncc One ShtUmg 

ART 

PICTORIAL AND INDUSTRIAL: A REVIEW, 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HEL/OTYPE AND OTHER PERMANENT PROCESSES 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUsA, ITAQUF HOMINIS” 

Contents for October— Our Illustrations —i. Infantile Amusements; 3. “Consolation,” by Henri 
Source ; 3. “Art and Love,” by J. Berlin A Chapter in the History of recent English Art- Pottery Exhibition of 
the Art-Union Prices. Art Notes and Gossip Reviews. 

London . SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 

Edinburgh MENZIES & CO. Dublin McGLASHAN & CO. 


TISLEY'S IMPROVED FORM OF 

OZONE GENERATOR. 

" Which five, abundance of Orone and ii not liable to bo broken 

Natuko. June la and 19, i<73, 
AND ALL KINDS OF 

Electrical, Physical, d Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172 , BROMPTON ROAD, S.W., 

(Three minutes’ walk from South Kensington Museum). 

Agents /or Hartnaek's Mienseofes, tie., reeommtnded iy Prat , ' 
Rutherford, M.D., F.R.S.E. 


RUPXUiU[S.-By KOVAL LETTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 

U allowed by upimdc of gxi Medical Men m be the .Sec- 

M * *'*** spnng, so oitan hurtful in lU cSects, u here avoid^ , a 

■ soh bandage being worn round the body, while the reguiaile 

uj resisting power is supplied by the MOC MAIN PAD uid 

9 MfjljlM PATENT LEVER, atting with so much ease and closeness 
C flU/w that it cannot be detected, and may be worn during siMp. A 
IwV W dcs^pUy. cfrcular may be had, and the Truu (wEi^ emmot 
f to fit) forwarded by post, on the orcumferanco of die body, 
. ioelu. bdSw the hipa, being suit to the mimufireturw, 
JOHN WHITE, neS, PiccadiUy. 
Piiceof.riagla Trust, ifir, aw., a6(.6i£,aiid3» &di 
- , Double ,, ye M, 4M , ud sw. td. iPoit-frM 

irmbiUcl a»e.iMim td. ) 

ELASTIC STOCKINGS, KNEE-CAPS. 

fte.. for TuicoH Ycuis Ud .11 cesM of Weakness, and SwelUng of the legs, 
Snc^. &C. 1 Bey are perons, light in texture, ud inexpensive, and drawn 
onovar an ordinary stoclong. Price y. M, y< 6d , 10, , and ifir. each. 
Postage free. 

JOHN WHITE. Mutttacturer, aifi, Ptecadaiy, London. 
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ROYAL SCHOOL OF MINES. 

. Prafaoor FRANKLAND, D C L.. F R S , will commence a coum of 
Forty Uemrea on INORGANIC CHEMISTRY at the Near Duilding.. 
Biihibtuaa Road, South Kensmjtoo, on Monday nent, the 6th Octolier, at 

«#n Van a>Antmii*dt nn mtkrh «lteo«Ci4inr W«(ln«luiftV. FridftV. fllld 


TWO COURSES OF LECTURES 

ON GEOLOGICAL MINERALOGY 
WILL BE GIVEN AT KING'S COLLEGE, LONDON. 



EvnnMO OcAanaa wJl be held aa u> former aesalona. 

Fufther paniculara ntpactinc the Eaaminauoni, Aaeociataahip of th 
CoUaga, Lahoratery Ragulationi, Scholarahlpi, Eahibiuona, Houn of A 
taadaoca, b , will ba found in the Proipeclui of the ^llene.tobeha 
ftea on appUcatlon to Mr. Tnao. Wood Bunnino, Secretary to th 


SCIENCE TUITION BY CORRESPON- 

OXMCB -Mr. ROUTLRDGK, B Se F C S , Bowdon, Cheehtn 


ANIMAL PHYSIOLOGY. 

KING’S COLLEGE. 

evening classes. 


Dr urban PRITCHARD v 


0 hu Winter Couna o 
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MACMILLAN & CO.. CAMBRIDGE, 

List of Second-hand Scientipo Books (continued). 

Meteorological Papers pub- 

lished by authority of the Board of Trade, 4 


.8S7-fio| 

Monge, G., Application de 

rAnftlyteit U Geometrie, revue et comgie par 
LiouvUle, 4to. half calf, very scarce, 76^ . 


Murray, A., the Geographical 

Distnbution of Mammals With upwards of too 
plates and maps, and many woodcuts, 4to, cloth, 
(pub 3/ jr ), a8i 1866 

Naturalist’s Library, edited 

plates, 40 vols , i[sp 8vo, cloth, new, gilt tops 
(pub 19/), 1^/ 5/ Birds, T4V0I8 AnimaU, 13 
voU Insects, 7 vol« Fishes, 6 vols 

New York, Report of Geolo- 

ffical Survey, by De Kay, L C B*ck, T A 
toniad, W W Mather, E Emmons. L 
Vanuxen, and James Hall a vols in i, royal 
five, half calf, 19s Albany, 1838-9 

Observations Meteorolo- 

giqiies faites !i Monts Oiiral, 1839 45. and 1850- 
51 54. 9 P»rt*, 8vo, sewed, 8j 

Owen, D.D., Report of a Geo- 
logical Survey of Wisconsin, Iowa, and Mmne . 
sota , and incidentally of a portion of Nebroslia 
territory With a large number of maps, pUtes 
and woodcuts Royal 410, cloth, 78a 

Philadelphia, 185a 

Owen, Prof., Papers read 

before the Prtological^ociely, 410, sewed, 

Palasontological Society’s 


Quarterly Journal of Pure and 

Applied Mathematics Edited byj I Sylves- 
N M Fevrem, by Profnwm 


and Noroencliture n 

of EnRlmd «ndjlv«l^ 


Stoken nnd C»vley, and M ___ 

5 half calf, vols 6 to 9 in a voU half calf, t 
getter 9 vols in y. not uniform, 5/ 5*^^ 

Quetelet, A., Memoire sur les 

Variations Pdrutdiquas et non Pl^nodinties de la I 
Temperature, &c - * -*• - - - I 


ings of the Geolagical Society, 1830 and iS^t, 
Bvo, I# (A — t>n the New Red Sandutonc in the 
of the Eden, and North wcRtem Coasts of 
erland and Cancashiie With coloured phte, 
t 6/f — Four Letters to the Editors of the 
Meeuty^ tn reply to R M Beverly, Fvj 
t Camb 1836 —On a propoHfd separation 
so-called Caradoc S'lmisionc into two dts- 
, <t I May Hill San<Utone. 0) Cara 
Ivrt ir 1839 --On the 1 lawfica 


Steinhauer, On Fossil ReU- 

y*ge(ables Id the C ^ Sti 

. United 

pleies, 1 coloured. 


Swainson, W., Introductory 

itiona on the Natural System — Lea* I , 
ition on the Genus Unlo With 16 plates 
illy coloured. With 9 other Tracts by 
f LE 4, w Richard- 


doe Sand« 
tion and ^ 
of Enghni 

the Anniversary Meeting of the Geological ^lety I 
of London, Feb 15, 1856. ir 

Sedgwick and Murchison 

On the Deposits between the Fnmary Rocks 
the <)oo|itic Senes la the North of Scothnd — 
Darwio On Volcanic Phenomena in South 
Amines With other acarce Tracts by Sedg 
wick. Darwin. Lonsdale, and Winch * * 
numerous plates, 4a# 

Sedgwick and Murchison on 

' Dlslnhiition snd ( lassificstion of lh« OUrr I 
' ‘ I>ep(Mits of the North of Germany 


. - leCial StratA- 

— Mi^lure. W , Obeervatloni on the Geology W 
With geological map and 3 


Forl^, Heniilow, £ 
rol 4to half calf, 30# 


Tyson, Dr. E., The Anatomy 

of s Pigmy compsred with that of. Monkuy, 
an Ape and a Man , to which is added the Ana- 
tomy and Description of a Rattlasnake . also of 
the Musk Hog and ediuon, gCo, calf, with 


184a —Viscount d’Arch 




^..-A Isles 


d Wirtembe^g 

Uiihe 

Peclet, E , Traite de la Cha- 

Icur considCri^e dans ses 'ippIicAlioiis 
edition 3 vols 8vo, half calf, air ^ 

Peirce, B , Physical and Ce-j 

Boston, 1855 

Phillips, J , The Rivers, 

Mountains, and ^a coast of Yorkshire With 

Phillips, W., Outline of the 
Pingre, Cometographie ou| 

Traitd llistoriqiie et Thdoriquc dcs Comttes 
voU 4to, talf aaf M Pans, 1783 

Pontecoulant, Theorie Ana- 

lytiQite du Systeme du Monde, 4 vols 8vo, half 
nissln, 3a» Pans. 1899 ' 

Prichard, J. C., The Natural 

illustrations engraved on steel, and ^engrnvingH 
on wood, royal 6vo. cloth Also. 6 Fthnographi- ' 
Cal Mnps >vHh a sheet of letterprei 


on the Fossils of the , 

nith Proviiwes preceded by a cencisl Survey 
of the Fauna of the p4il*oroic Rocks, and fol- 1 
lowed by a 1 abiilar List of the Organic Rei 


Shaipe, D., on the Arrange- 

and plate, 410. 31 6rf ifijs 

Sheepshank, R., Correspon- 

tb Babbage. Ac , a vol nl Tracis, «vo 
Cllt top, with portrait , lar 
Brofesiior Sedgwick s copy 

Smith, C. Piazzi. Two Lee- 

tures on thr present state of the longitude ques 
lion in navigation Square lamo, ^ 

Smyth, W. H., The Cycle of] 

iHuvtptiniu., royal 4to. cloth (printed 

Sowerby, James, The Mineral 

tonchology of Ore It Britain or. Coloured 
Figures md^Destnptior^s of iliouc ' 

K'h''"‘w‘uh“p^ral'l oF rames'’'! 
serted G vols royal 8vo, half m 
i copy, jCit xis 


Virchow, R., La Pathologic 

' -^'olsirc basfie sur Titude Physiolorique et 
toloEiqne des tissu* Traduction FrancalM 
Psul Picard Troisi^me edition, avee iso 
res, 8vo, ss 6J Pans. 1868 

Westwood, J, O., and H. N. 

Humphreys, British Butterflies and their Trant- 
formAtions With 4> plates, beautifully hand- 
coloured, 4tf). onginal edition, half calf, yery 
tcarce, 5ar 1841 

— British Moths and their 

•1 ransformaiions With 1S4 plates beautifully 
hand coloured a vols .to, hall morocco gill, 
gilt edges, very scarce, £7 ,» igjt 

Wheatstone, C., An Account 

of some Experiments to measure the velocity of 
Electricity and the direction of Eloeirie Light 

Koh!sU‘'&‘o' 

Young, G., and Bird, J., A 

Geological Survey of lha Yorkshire (}oait , de- 
scribing the Strata and Fossils occurring between 
the Humber and the Tecs, from the German 
Ocean to the Plain of York Illustrated with 


BOOKS WANTED TO 
PURCHASE. 

FARADAY’S ELECTRICITY. 3 vol*. 
SUPPI.EMEkr TO SOWERBY’S 

BOTANY lat edition, 4 vols 

WILLIS’S APPARATUS for the USE 

ofLFXrURERS 

FERUSSAC et D’QRBIGNY. HUt. de* 

Cephalopodet Acelafaulithrcs a vola fblloi Vt 

SO "wER B y“s“ GE^ b'RA“‘’Jf SHELLS. 

Odd pirts to complete a copy 

MF.MOIRES (ic la SOCIETE GEOLQ- 

GIQUE de FRANCE and senea, vol 8, pMt 

CAMBRIDGE MATHEMATICAL 

JOURNAL 4 vols or Nos 7 and 13 to to 

CAMBRIDGE and DUBLIN MATHE- 

MATICAL JOURNAL 9 vols or uy aepa- 
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With (S Lithographic Platei;, No LIT —New Senei, 4J 

QUARTERLY JOURNAL OF MICRO- 
SCOPICAL SCIENCE. 

Memoirs— 

T he Structure of the Fye of the T^oMter Ky Fdwm T Newton, Asms* 
tant Natural t, Her AlajuRty's Geological Survey 
Mfllhods^^f Jnvrs^g^lMi^ Ihe ( eiitial Nervous System mMan By Pro- 

New Contributions to the Theory of FeriueiUtUons By L PasUur 
Arthebicsis and Hclcrogcnesis ByPiof H L Smith. N* w York 
A Rtsifwtf of Recent Observations on Parauiu. Algt By W Archtr, | 


IlltiHtrUtd Omde to tlie hj li, Vmplul'un Repnluii in 
maluu Remains of the NiirthuniWrUnd (irbomhni 
Ailabof i«oPliic» By Ihomtb PaUister Barka'^, !■ 


THK ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS* CHRONICLE, 

Edited by John Allshnoh Clarks, Secretary to the Central Chamber of 

Devotes spedalattention to the disctisstona and proceedings of the Cham- 
bers of AgncuUure of Great Britain (which now number upwards cf 

and a mass of intcUigente of particuSr value to the agncultunst 
Ihe London Coro. Seed. Hop. Cattle, and other Markets of Monday 
are specially reported m this Journal, whiUi is despatched the same 
evening so as to insure delivery to country subscribers by the drst post 
on luesday moriiiug Pnee ^ , or prepaid, i5« a year post free 
Published by W PICKERING, ar, Arundel Street. Stmud. WC 


A Fi rther ( ontnbiitum to the N'liutal History of Buteiu nnd the G-'rm 
Theory of I'ermeiUativr CbmaM H\ lovph l-istrr, F R S , Prof«*ssor 
of Chnuul Surgery in th^* University hdmburgh 
On a Pcach-Lolourrd Jhrtenum (Baitenum nibescms) By F R.iy T^aii 
keiter, M A , Fellow ami F cclurer of Itvtlcr (. oUege, Oxford 


“THE GARDEN,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture id all lu 

THE GARDEN IS conducted by William Robinson, f LS .Authoro 
“Hardy Flowers," “ Alpine flowers for English Cfardcns" “ Hie Pirlts, 
Promcnades^an^iaideus of Pms,”&i. and the best Writers m every de- 

The following are some of the subjects regularly treated of in its pages — 
The Flower Garden I Hardy Flowers 


PROCBEDlNrS of SoMKTlKl* — 

Medtrfd Microscopic d Soiiety 
Dublin MiLroscopicid Club 
East Kent Natural History Soueiy 


J and A CHURCHILL, New Burlington Street 


JOURNAL OF APPLIED CHEMISTRY, 

A MONTHLY PUBLICA non OF i(, PAOLi, QUARTO, 

Devoted to Chemistry as applwd to Arts and M innfactures. Agriculture 
Meulliirgy, &c &c 

At Two Dollars and Twriuv live Ccnin per annum, or One Dollar and 
Seventy five Cents paid strictly in ativance, including postage to United 
Kingdom 

Each number contains Original Article* on General C hemistry applied to 
Arts and Manufactures , Matter on Pariicul »r I ibriuitioiiH, a* Pciiolcum, 
Soaps. XanuiRg, Dyeing, and ninnenms otb<*r>. 

A «uttablc space is also devoted to Practical Recipe* and interesting Scien 
Cific Facts 

hull and carefully prepared Market Reviews and Pncei Current of Drugs 
and Chemicals of every description are given in c ich number for New 
Yerk, Boston, and PliiUdelphia, with labtt» o( Imporu. 


Room and Wimlow Gardens 1 he Greenhouse and Stove. 

Note» and Que^tmna 1 he Hnu^ehold 

Market Gardening j 'j'lj* k^'**}^***^^ 

Tiik OARPtN may be obtained through all Newsagents and atthe Railway 
oiikNUlU, at per copy It may a\so be hid direct from the Office at $/. 
If a (Quarter, ^ ^ for a flalGyear, and i(>f (ui for a Year, payable tn ad* 
auce, a&d in Monthly Farts* Specimen Copies (post-free), 4^0. 

^y, Southampton Street, Covent Garden, W C 


THE BREWERS’ GUARDIAN: 

\ fortnightly paper devoted to the Protection of Brewers' Interests, Lioensuif, 


The Official Organ of the Lotiniry Brewers' boclcty, 

(Founded i8/a) 

**The {trewera'Gtiardian"ispuShihed on the Evenings of every alternate 
1 uexday, and IS the only journal officially connected with brewing interests 
:3iibscription, i6e 6 <i per annum, post free, dating from any quarter-day 
Single Copies, tt each Registered for rrausmissiun Abroad 

I Offices— j, Bond Court, WaJbrook, London, E C 


NEWMAN’S ENTOMOLOGIST- 

A monthly ILLUSTRATED JOURNALOF BRIflbH INSECl'S 
Conducted by Edward Newman, F L S. F / S. &c , 

Late PreMdent of the EnlomoIogiCAl Society 
Th* object, of the Entotiuihgut are to give every informiUon about In- 
MCU ! more espeually to work out the hiMoiy of thow which attack Fruit 
and Foreet tree., Vegetables, Root and Seed Crop,, Gteenhouw and Oar 
den Plants, with a view to suggesting remedies Notes, Observation., and 


CHANGE OF PUBLISHERS 
Oil the 1st of every Month, pp j., Svo, with at least One Plat , 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hrnrv Trimrn. MB. FLS. British Museum, issisted by 
J G Bakbb, FLS, Royal Herbarium. Kew 
Subscriptions for 1873 (ia« po*l free in ihe United Kingdom) payable m 
advance to the publumers, Messrs Ranken ami Co , Drury HouHe, Jat 
Miry 1« Strand, London, W C , of whom may he obtained the volume for 
1872 (price i6r 6 d bound m cloth) also covers for the volume (price u), 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Edwako Nswmak, F L S. F Z S Ac. 

TAe Zeetogitt was eitabllshed in 184^ to record -"d ur«.rv. ob..ri.n- 
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RAY SOCIETY. 

The volume issueU for the year 1871 -A Monograph of the CoHembola 
and Thywuiura, by Sir JOHN LVhUOi K, IJari, M P. t K S , 8>o, 

wrth 970 pages, and 78 Plates (31 coloured) iS now ready. 


>ual Subscription is 
Kurther in/brmation with reference to Me 
of the Society can be obtaini-d on applica 


and the back Vol^ec 
irk, Lewuham, London, 


ROYAL COUNCIL OF EDUCATION.— 

i Clau room, of Bsrnuri Coll.u are 0|>«n for 

■ ■" i» of the aljovo 

, — — Chusci F««« 

tifiulionl^condoct^— A^y to J*rof 


aioderate Aiialyre. and lnva.tieationt 
£ V GARDNER, F £ S , F S A., 


ROYAL POLYTECHNIC INSTITUTION. 

S09, REGENT STREET, W 

LABOPATORV and CLASS ROOMS we now open or ANALYSES 
rupik and Class and Private Studies Investigations connected with 
PaientA CoiiduLted Claases are now forming m Chcnustryi Physics, 
and htcain — tor Fees and Syllabus apply to tlie Professor of Chenua- 
tij, c vuuhc Department, Royal Polytechnic Institution. 


SCHOOL OP CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F.C.S 

Ihi. Instruction u esaent ally practical, there are no Lectures. £e< 


tie biudenu ai 
; hours aic hu 
i for Ladles 


Four. On Saturdays tb 

Is per Month This iti 


LADIES’ EDUCATIONAL ASSOCIA- 
TION. in connection with Univwsity College, London -Two Evening 
Courses of LwCtures (adapted lu teachers and candidates for examiua* 
tiuiw, will U given to I.adtes at University Cdllegc, respetUvely on the 
Study of English, by Prof Moriey, 011 Mondays at 6, begioumg Oet 
13 , and ea English Hutory, Wy Prof Bund, ou Wednesdays at 3 30, 
begmniDg Owt is 


had at the e&ve m the College, < 


1. Mylne, ay, Oxford Squai 


FRENCH.— Conversation, Reading, Special 

CLAUDON, 

“I.:"" 


ba"L<lti. 

I^u of refarciicc. .eat tree. 


Chemut cnwble of t.kuig charge of the roanu- 

j., fic , W their work, m Belfaa Apply, with 

rclerencct, aiid iWiinf ulary, to Kicbardsuo Bro. and Co , BelfittL 


BRITISH EGGS AND BIRD-SKINS 

MR. J. C« STEVENS begs to announce 

thu he will by Auction, at hie Great Rooms, 38, King Straot, 
Covanc Garden, on THURSDAY, Oct ea, at halPuaet la preciaely, 
the VALUABLE COLLECTION OF BIRDS’ EoOS firmed by 
Wm, Ma'ahall, Ewi , at Clayhill, Enfield, principally furnuhed from r‘— 
Mle of the late W Varrell. E1.9 , and from the c " 

Mewm Woollay, Newfoo, V/M* ' ‘ 

Stuffed Hirdi. 


etiwnght, Sc. , ilw about ,• Caaw of 


DR HARTWIG’S POPULAR WORKS ON NATURAL HISTOR* 

Now ready, the Fourth and Cheaper English Copyright Edition, enlarged 
and improved, with a coloured Hydrographic Map of both Hem spheres 
of the Globe, upwards of Tlir e Hundred Woodcut, m the Test, and a 
Senes of Eight Chromosylographic Plates, 111 8vo, cloth, price lot id. 

THE SEA and its LIVING WONDERS; 

a Popular Account of the Marvels of the Deep, and of the Progress of 
Maiitimc Discovery from the Earliest Ages to the Present lime By 
Dr GEORGE JIARIWIO 

Also, Latest Editions, uniformly illustrated - 
Hartwig’s ‘‘ Polar WoUd.j’^pnce .ir ^ 

— “ HTrmwiics of Natur“’'mice iSr 

“ Subtenancuii World, . price sir 

London LONGMANS, GREEN. & CO PatemoHer Row. 


Will he ready isih October Extra fcap Svo, cloth, p ice « 6J 
COLLINS’ ADVANCED SCIhNCE SERIES 

ANIMAL PHYSIOLOGY: th« Structure 

and Functions of the Human Hody By JOHN CLELAND, MD 
F R b , Professor of Anatomy and Physiology m Queen's ColKge. Gal- 
way With ijo Eognivings 

London and Glasgow WILLIAM COLLIN! 


SONS, t COMPANY. 


y DR. BEALE, F R 


J & A. CHURCHILL 


i.’iP( of sale, gad catalogues had oae uccL ftiar. 


New Work by DR LIONEL BEALE, FRS 

DISEASE GERMS : and on the Treatment 


J & A CHURCHILL 


Eighth Thousand, with 70 Plates. 4 Coloured, cloth, ai«. 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr. LioNac Eeasb, FRS 

A Manuil ol Microscopical Manipulatioa E«a iilmng Objects uuder 
the highest powers, Phutogiaphing spccuueus. Kc 

HARRISON, Pall M ill 


PROFESSOR BAINS NEW WORK ON MIND AND BDOY. 
This day is published, Crown Bvo, with 4 Uliistrations, cloth, price 41 


*,• A New Volume of " The Intemaiioaal SclonUflc Scriee " 
HENRY S KING & CO , 63, CornhiU, and la, Patemastor Row. 


Now ready, royal Svo, pp 94, cloth, ys id 

CENTRIFUGAL FORCE and GRAVITA- 
TION A Lecture. By JOHN HARRIS, of Montreal, Caaiida. 
Also, royal Svo, pp 14, cloth, 51. 

SUPPLEMENT (E) to the above, WUb Illttstniloae 
TKUSNER K CO., 37 Mid 39. LndgMS H>H, 
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BROWNING’S 

NEW ROTATING BODY MICROSCOPE. 

COMBINING THE ADVANTAGES OF THE ENA.LISH AND CONriNENfAL MODFS. 

The Model Microscope, with highly finished Brass Band, Z s. d. 
Rack and fine Adjustments to body, with Axis for inclina- 
tion, one Kye-piece, Concave Mirror, and i-inch Objective, 
and i-inch object glasses 5 5 o 

I'lie “ Comidcte ” Microscope. This Instumicnt has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye-picce, and two high-class Objectives, i-inch ai'cl ^ inch 
of which the peifoimance will be guaranteed , 7 lo o 

The above Instrument, Binocular . 1010 o 

Stephenson’s New Binocular. 

List 0 / Microscopes free. 

JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTKUMENT MAKER TO THE ROYAL OBSERVATORY, &c. 
63, STRAND, W.C. and iii, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS. 

An Jllvstraled Dcscrqitive Cataloijue of Sjjcctroscopesy 18 Stamj)3. 

VICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 

The use of the Natural Waten of Vichy is extending vastly They are movt cflicacious m all complaints arising from acidity 
They make the blood more alkaline and lest coagulablc, and promote its circuUlion. In the derangement of the digetlive 
functions, and m all the chronical diiordeit of the abdominal organs, their good effects are shown The Waters of Vichy are 
alkline and gaseous, and althoagli medic.iul they are agreeable to the palate, from their slightly acid taste. Of all mineral waters 
they are the most exported. 

E, DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY b'f.), LONDON. 

MANUFACTURERS OF CHRONOMETERS. WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C.« 
TO Her Majesty and H.R.H. the Prince of Wales, and H I M. the Emperor of Russia, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich, 

CafakgifM *r Mftimta 
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MACMILLAN AND C O/S 


ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.R S. 

With mimfrom Illustrations Royal 8vo, uniform with Roscnc’s “ Spectrum Analysts,” Thomson’s “ Depths of the Sea,” and 
Ball’s “ Mechanics ” 

CAVE-HUNTING : Researches on the Evidence of Caves respecting the Early 

Inhabitants of 1 ' iiropc By W BOYD DAWKINS, F.R & Illusti.iteJ Royal 8vo 

GLAUCUS ; or, the Wonders of the Shore. By the Rev, CHARLES KINGSLEY 

With numerous Coloured Illustrations New .and Revised Kdi'ion. Ciown 8vo. 

FIRST PRINCIPLES of MORAL SCIENCE; or, a First Course of Lectures delivered 

in the University of Cambridge By the Rev. T R BIRKS, Truiessoi of Moral I’hilosophy, Crown 8vo, 8 j 61/. 

HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 

ARNOLD, D C I, Crown 8vo 

COMPARATIVE POLITICS By EDWARD A. FREEMAN, D.C.L. Lectures at the 

Royal Institution. 8vo 

HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 

Schools. BytlicRtv J R GREEN, M A. Crown 8vo 

AVru I’t'/ume n/ Afacmillan\ ‘^cuntifii Class Bools 

STEAM. By J. Perry, Assistant Master at Clifton College. 

The PRINCIPLES of SCIENCE. By W. Stanley Jevons, Professor of Logic in 

Owens College, Manchester. 

The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS, 
and in MAN. By J, BELL PETTIGREW, M D , F R.S., with 150 Engravings on Wood Second Edition, 8vo. 

A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and the 

I'lgures of the Earth from the time of Newton to that of Laplace. By I. 1 OUHU'N PER, M A., F R S 2 vols. 8vo. 

The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 

the Prinaples of Evolution to Religion, considered as illustrative of the Wisdom and Beneficence of the Almighty. By the 
Rev G UEN.SI.OW, M A , F.L S 

SIMPLE PRACTICAL METHODS Of CALCULATING STRAINS on GIRDERS, 

ARCHES, and TRUSSES , with a Supplementary Essay on Economy in Suspension Bridges By E. W YOUNG, Associate 
of King’s College, London, and Member of the Institate of Civil Engineers 8vo 

A MANUAL of the CHEMISTRY of the CARBON COMPOUNDS; or, Organic 

■ Chemistry By C. SCHOUEEMMER, F R S. 8vo. 

Ntn Volumts of '■* Natin e" Sems. 

The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK. 

F.R.S With numerous Illustrations, Crown 8vo, 

The BIRTH of CHEMISTRY. By G. F. Rodwell, F.R S. With numerous Illustra- 

tlons. Crown 8vo. 


THE ELEMENTS OF EMBRYOLOGY. By Michael Foster, M.A. F.R.S., Praclcctof 

In Physiology at Trimty College, Cambridge ; and F. M. BALFOUR, Scholar of Trinity College, Cambridge, 

ANP CO., London. 
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FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 



For Mufllei, Cruciblos, Ladlei. and jenei . . 

blast nor attontion, and workini; at any required tcmperaluri 
Small aiiea for Laboratory work Large sues for brass am 
raductog photo waste, photo enamelling, assaying, and all 

hundred of thete furnacea are now us use Drawings and description frei 
by post 

THOS FLETCHER, F C.S , Bold Street and Suer Street, Warrington 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCP,D 
Writing becomes a pleasure when this Ink is used It has been adapted 
by the prmcipal Banks, Public Offices, wd Railway Companies throughout 

It writes almost instantly Full Black I Flows easily from the Pen 

Does not corrode Steel Pena blotting paper may applied at the 

Is cleanly to use, and not liable to I moment of writing 

Blot. 1 

TO SK HAD OF ADL fTd TIONFRS 

BEWLEY AND DRAPER, DUBLIN. 


RUPTURBS.-BY ROYAL LETTERS PATENT 

WHITES MOC-MAIN LEVER TRUSS 

11 allowed by upewds of Medical Mea to be the efleC' 

. ft steel spncg, so oftea hurtful la its effects, is here avoided . ft 
\ soft bftftdage being worn round the body, while the requisite 
-WMibng Mwer » supplied by the MOC MAIN PAD and 
;>ATENT LBVER, fitungwith so much ease and closeness 

r .hat It cannot be detected, and may be worn dunng sleep A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, 00 the circuaifcKncc of the body, 
a inches below the hips, being sent to the manufiicturer, 
JOHN WHITE, saS, PiccadiUy 
Price of a single TniaSgxds, Sts., eds dA^gandjxs ddli 

„ Double iti a 4 W , and su 64, Post-free 
Umbilical 4 as. and gas 64 , 1 

ELASTIC STOCKINGS, KNEE-CAPS, 

gic, tor Tarieore Varna and all caaea of Waaknoaa, and Swelling of the lega, 
Spnuai, &C, 1 bey are poroui, light in texture, and mexpenaive, and i‘ 
oa over an onllnaiy atockutg Price gr, 64 ., ya, 64 ,, tea,, and i6a 
Poataga faaa, . 

JOHN WHITE, Maaulacturer, aaS, Fieeailflly, London. 


TISLEY’S IMPROVED FORM OF 

OZONE GENERATOR, 


D ALL KINDS C 


Electrical, Physical, d Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S.W., 

< rhree minutes’ walk from South Kensington Museum) 


FRY’S 

CARACAS 


COCOA 


yv/A PEN OF THF DA Y FOR ORDINARY WRITING. 

VERY STRONG AND DURABLE 
2S 6 d per Grogs Sample Box containing 3 Bosen, is 

THE “NEEDLE” PEN. 

TO BE HAD OK THE MANUFACTURF.R.^ 

J. A. KENNETT AND CO., 

GENERAL STATIONERS, 

23, BERNERS STREET, OXFORD STREET, 

LONDON, W 


ELECTRIC APPARATUS FOR SALE — 

\ large Induction ( «hI by Apps, to give ten inch KparV* m nr. mounted 
III Ebonite, highly fiuiKbul, and in perfect condition, in lock up Caisc 

A Thermopile of twenty elements, by ^pr«, w nh uiAvrablr rone#, mounted 
on mawve hr i^s pinir ami stand, with btll tml socket joint Price 
A Twfh prism Spe* tros ope, by Drowning, in pcrfn.t condition Price 4 
Ihire quart Leyden Jarv Price 15/ the set 
Apply to MOITERSHI- Al) & CO, Scuniific Apparatus Warehouse. 
I, Market Place, Manchester , where the mstruineat’' may lie seen 


HOLLOWAY’S OINTMENT and PILLS 

combine l>olh sanitivc am! s'winM\e powers in a. j ^ 

thcir^ rip»hiUty**to7estnrfi hrAltb With* these remedies* at hand, no 
levahd need beat fauk without vcxatioui reurittious of habits, 
omforta ur enjoyments, to guide lumsclf nr herself through the many 
tnatlb to which everyone I subjected, whose occupation demands atten- 
tion III all weaibtra, 'lud Icives litOo opportunity for self nuraiM 
r«ueh«, colds ulcerated ihroits diptb ria ind whooping cough, can be 
KiicreuduUy treated bv well rubbing this ointment tqion the cheat, and 
by taking thcpiJU Jbe same treatment is equally effective mdigeetive 
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CHEMICALS & “apparatus 

EVERY REQUIREMENT FOR SCHOOL OR PRIVATE LABORATORIES. 

Orders exceeding 40f , carnage paid to any railway station in England. Price Lists on Application. 

MOTTERSHEAD AND CO., 

LABORATORY FURNISHERS, 

MARKET PLACE AND ST. MARY’S GATE, MANCHESTER. 


NEARLY READY. SUPER ROYAL QUARTO 

THE LIFE ANP HABITS OF 

WILD ANIMALS. 

ILLUSTRATED BV DESIGNS BY 

JOSEPH WOLF. 

ENGRAVED BY J. W. AND EDWARD WHYMPER 
With Descriptive Letterpress by DANIEL GIRAUD ELLIOT, F.L.S , F.ZS. 

This is the last Senes of Drawings which will be made by Mr Wolf upon wood or upon stone, and itunquestionably contains the 
most beautiful and onginal designs that have ever proceeded from hu pencil The sue of the Engravmgs is 8 x 6 inches, and they 
are pnnted on the finest toned paper. 

MACMILLAN & CO, LONDON. 


AGftICULTURM PUBLICATIONS. 


THE PROPORTIONATE FATTENING 

and Flesh'formiiig Qualitiet of nnarly *11 the deeding Substanott vi 
general um by Farmeri also tha Mantinal Value of the lUatdue fhan 
each article. 

O^iHt0msofih4Pr*s* 

^ilt » clearly a very useful ladicaCorof the ralues ol the foods or cattle. 
— A thenmum 

"The chart cannot fall to be very useful to the keepers of herseeand 
meat stock, and it wUl be an ' eye<opener ’ to manjr who will perceive how it 
is they have been so oftea disappointed after giving large prices for fancy 
foods .^— hmtt 

** A very useful table The system is a very capital one, and we reoarn* 
mead ouri^ricultural friends to invest a sfailliag, and procure one of the 
U^ca^jMiahed by the Aguciiltural and HorticuTtural Association."—£d»uf 

Prico One ShiUing, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A UontUy Joumal, ConUining Roporti and Price. Current of the Asiri. 


PWASiNC roa Poulicaticm (Seetnd Editim), 

THE MINERAL CONSTITUENTS Re- 
moved PROM AM ACRE Of SOU. by an Average Crar nf 
Whent, Qsu, Barley, Turnipa, Ac. , alto the Prapoilionate Refertiliaing 
Effeett of Ouano, huperphotphalea, Potaah, Salta, larmyard Manure, 
Ac Pikw One Shilling poat free 

London <76, FLEET STREET, E C , nnd MILLBANK STREET 


Crown 8vo, price 6» 

A HANDBOOK OP THE HISTORY OF 

PHILOSOPHY By Dr ALBERl SCHWEGLER Fourth Edi- 
tion Tranalated and Annouted by J HurcmiiON Stikling, LUD , 
Author of the " Secret of Hegel ” 

“ The Germana are fortunate, in consequence of their philosophical entU 
cuma, w the production of belter and better te«l-boolcs, among which may 
ha mentioned ‘ Schwegler’s History of Philosophy ’"—Profemor RonN- 
KRANZ m " Handbook of Speculative Philosophy ’’ 

"Schwegler'sis the best possible handbook of the history of philotcphy, 
and than could not pottibly be a better translator of it than Dr Surling,"— 


THERMODYNAMICS. By P. G. Tait, 

Professor of Natural Philosophy m the Umveraity of Edinburgh. 
EDMONSTON ft DOUGLAS. Edinburgh. HAMILTON, ADAMS, ft 


SUITED TO THE NEWLY-REVISED SYLLABUS, 

FIRST PRINCIPLES of HUMAN PHY- 

SIOLOGY, nnd a faw Applicauoni of them , wuh Suggestlont for 
Praebcal Work. For iit Stage Science and Art Deputmenrs Exuniiiaw 
Nona, and for Cansral use By W T Filter, r 


Published tlia day, crosm 8vo cloth, 51 
NEW AND important WORK ON SCIENCE AMD 
RELIGION. 

THE BIBLE AND THE DOCTRINE OP 

tVOLUTION. By WM WOODS SMYTH. 

Ilcation. the Doctrine of Bv<du-> 

and Mr Charles Darwin , and 

natural si ' ' 


K interpreted by Mrl^t 

.a ^ physi 

* ■ “ ■ ends, connrn 


doctrine, which it illustrates, extends, connrms. iThis is accompltshedy A 
by accommodating each to the other, but by accepung both in tlwir ^m^e 
and most manifest sense . the evidence of which is that the At 
viwann. intM^taiion of ^r^ure is the one mom congruoua with tl 

London H. K LEWIS, 136, Gower Street 


A "WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To the solid ground 

Of Nature trusts the mind vthich builds tor aye ." — Wokdswokth 


No. 206, VOL. 8] 


THURSDAY, OCTOBER 9, 1873 


[Price Fourpence 


CRYSTAL PALACE COMPANY’S 

SCHOOL or ART, SCIENCE, AND LITERATURE. 


KING’S COLLEGE. 


K'^WARD a. GOODALL 

SHENTON LADIES’ EDUCATIONAL ASSOCIA- 

Mod«U 4 Dg &c . .) TION, m connection with Univewliy College, Undon.-Two Evening 

Fating m Oil from Life,| q ARMITAOE Courfes^oM>clures (adajjted tojetchcr* and^^candidate* for^examin^ 

French do. ind Elocution. Prof A MANDRON, M A. bcgmumg Oct. 15 

Oonnon do do . Dr HEINEMANN The Day Clusee will open on Monday, OctoUr 37 Pro«pectu>ei to 

Italian do do ... Prof VOLPE had at the office m the College, or of J E Myine, ay, Oaford Square, W. 

Latin < 1 « •" R*'' ALFRED AINGER, M A. 

Oenaral Hiatory Dr. G. G ZERFFI 

2 SSu?“ShfX;.t.c;} A. SONNENSCHEIN SCIENCE TUITION BY CORRESPON- 

Expenmantal PbFaici .. Prof W F BARRETT, V C S. DENCE -Mr ROUTLEDGE, B.Sc. F C S , Bowdoa, Cbeahii*. 

Botany Mr. ALFRED W. BENNETT, M A B Sc 

Dor w^, E conomy LINDSAY SLOPLR, Sir JULIUS 

.nanoibrta { BENEDICT, Mr ARTHUR SULLIVAN SCHOLASTIC OF Othcrwisc —A Situation 

Hirmooy and Composition JOHN STAINER, Mua. Doc, M A ,,,11 be required after Chnstmaa liy an Analytical Cbemut, an F C S . 

Mdme. ST. GERMAINE, Sig RIZZELLI well accustomed to Tuition At preaent Assutaut Chemical Master in a 

Ballad SiDCing Mr. ARTHUR SULLIVAN Public School Highest testiiapmals, pr»e medal, Ac.-Addreaa- 

J^{ LOUIS D-IOVILLE Mr. BiUuigton, Rugby, 

"• 1 ^ \ Mr GEORGE GILBERT 

AaistieWocdCaryuig ... Mr. 0. A. ROGERS 

BRITISH INSECTS, CABINETS, AND BOOKS ^ 

; Ihs Studios and Claat.noma are iinctly pnvala. jp?<' 

" pMipoaWaon application in the office of the Socrstary'a Department, next Mr. J. C. STEVENS bCgS tO annOUnCC hc 
(ktBoadlnid^ Crystal PaUco ^.U^SeU by Auction, at his Great Rooms 38. King Street. Coeent Gar- 

den, on Fnday, October la, at half-past la o clock precisely, the choice 
By order of the COmputtee, Collectien of BRITISH LEPIDOPrSRA and other Insects, together 

F. K J. SHENTON, Chei^(H*^d?li?o^<!M vK>?U forM^by 

Clay Hili Enfield. , . 

Sup.,»rendmitLlte.«yD,t«t«t,... Ut, day pnor and mornmg of sMe. mid Catalogues had tX/rjt 


DULWICH COLLEOE.— Assistant Mss 

MICROSCOPE FOR SALE.-First- class 

Ma»yA«?|lSar Further infonoationMy hf ob- §1^, a Eyepieces, 1. J, J. Jobjemives, &c .m handsome Cahinat. 

^igfr^^e ? 8tL*0[i “** Umdom ^**“ *^*“ ' » 46 | Kemangton Road, 
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m HARTWIG'S POPULAfe WORKS ON NATURAL HISTORY 

Now ready, the Fourth and Cheaper En^Iuh Cop^irht Editloo, etUtfcd 
and improved, with a coloured Hydrographic Map of both Hemii^erol 
of ihe Globe, upwards of Three Hundred Woodcuts in the Text, and e 
Senes ol Eight Chromoxyiographic Plates, in 8vo, doth, pnee tor 6 d 

THE SEA and its LIVING WONDERS 1 

a Popular Account of the Marvels of the Deep* and of the Progreta « 
Mantime Ihscovcry from the Larliesl Ages to the Present Time Be 
Dr. GEORGE HARTWIG 

Also, I^itest Editions, uniformly illustrated — 

Hartwig’s " Pol ir World,” price six 

“Iropic'il World,’ pnee 10# 6 d 

Harmonies of Nature.” price »8x 

— “ Subterranean World,*, price exx 

London LONGMANS, GREEN, & CO Paternoster Row 


Just published, in 8vo, price 5X cloth 

ON the PURSUIT of TRUTH as Exem- 
plified m the PRINCIPLES of E,VIDFNCt, ITteolottcal, 
tur"soacty‘'* w“a'noU* Md Au?homi»"By^'’ELLEY“FiS^CH? 

London . LONGMANS, GREEN, & CO , PnteraoRu Row. 


NEW EDIIION OF NICOL'S MINERALOGY 
A New and Revised Edition (the Second) of 

ELEMENTS of MINERALOGY, contam- 

> Generd Introduction to iho Science, with Description, 
HyJAMFS NICOL. Profet -- 


Illuitratcd 


I^avcrMty uf Abe 

Edinburgh A & C. BLACK 


■ly 300 1 
London LONGMANS 


New Work by DR LIONEL IlEALE, F R S. 

DISEASE GERMS: and on the Treatment 

of the Feverish State ,8 Plate,, t.r GJ 
I Suppoied Nature 11 Real Nature III Destruction 

J & A CHURCHILL. 


Eighth Thousand, with 70 Plate., , Coloured, cloth, at» 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr Lioniii. Beals, F R S 
A Manual of Microscojiu^l Maiii|itilatiun Ex.inuiiing Objects under 
the highest powers. Photographing specimens, &c 
HARRISON, Pall Mall. 


Just published 8yo, is 

DENTAL SURGERY and THE PUBLIC : 

A Series of Papers reprinted from Eie " British Journal of Dental 
Science ” By AN OLD PRACTITIONER and L D S 

J &A CHURCHILL, New Burlington Stiect 

THE ENTOMOLOGIST'S MONTHLY 
MAGAZINE. 

Prico Sixpence monthly, 24 pages Bvo , with occasional lllustratwas 

Conducted by H. G Knagg^ M.D. P.L S , R McIaACHLan, FL$> 
K. Ce Ryk, and H T Stainton, F R S , ftc 

Tl^ Magi 
II all subiec 
ne^Bntith I 


fs per VoJuni 


:~fre« The volumes corn- 
obtained by purchasers of 


I loV (strongly ^und in cloth) ^ 

Lue set to date, at tlie increased pnee of xor each . the 
lay be had »epaiate)y or together at js, each 

London JOHN VAN VOORST. 1. Pmnotter Row 

IS, &c , should be sent lo'the ttditors at the tibove 


METALLURGY.— ROYAL SCHOOL OP 

MINES, Jermyn StreM —Dr. PERCY will coataience a Coune of 
Fifty Lecturee on Metallurgy on Tuesday nexinhe t.th instant , at 
* o’clock, to baMontlnued on each cucceeding Wednesday, Thuraday, 
Monday, and MUay at tba tamo hour Foe fob the Courie, jS4 

TRENHAM REEKS, RsgUtrsa-. 


Pnpile EVERY DAY and EVENING The lu., 

W — L. either Privately or tn Clsnea. Feei 

ivestigatloni conducted.— Apply to Prof. * 
F S A„ 44, Bemor, Street. W, 


ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT STREET, W 

IW open or ANALYSES 
restigations connected with 

........ — - ... ... ...~.ag in Chemistry. Phyiiea, 

id Steam —For Fees and Syllabus apply to theProfeaaor of Chemia- 
7, Soontific Dapartment, Royal Polyteehmc Inatitution. 


SCHOOL OP CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F.C.S. 

The Instruction is essentially practical , there are no Lecturee. Each 
Student works independently 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable hun generally to apply the science to eny branch of indust^. 
But the Students are free to pursue their own particular objecL 
Tlie hours are from Ten to Four On baturdays the Laboratory la re- 
served for l.adies 

Hie Charge le Five Pounds per Month This includo, Instrtctioil, 
Chemicals, Apparatus, &c Occasional Students are received at the samo 
te, namely. Ten Shillings per Month for each Halfday m ths Week. 
ring personal instruction pay Half-fee*. * 


T/SZEV’S IMPROVED FORM OF 

OZONE GENERATOR, 

” Which give& abundance of Ozone and is not liable to be broken.'*-'-’ 

Natuks, June xa and xti xifS* 
AND ALL KINDS OF 

Electrical, Physical, d Chemical Apparatm 

MADE BY 

TISLEY AND SPILLfeR, 

172, BROMPTON ROAD, S.W., 

(Thred tninatet’ walk Iron) South Kensington Mtuieuat). 

Agents ter UartnaeMs Murgseepes, etc , recommended if Aill 
Rutherford, M.D, F.R S.E. 


THE PZH OF THE DA P FOR ORDINARY fVRIT/NQ, 

VERY STRONG AND DURABLE. 

28 . 6d. per Oroas. Sample Box containing 3 Dosen, A, 

THE “NEEDLE* PEN. 

10 BE HAD OF THE MANUFACTURERS, 

J. A. KENNETT AND OO., 

GENERAL STATIONERS, 
ii, BERNERS STREET, OXFORD STRfi;Rjy, 
Loauoi*, % 
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RUPTURHS.-BY ROYAL LETTERS PATENT 

WHITE'S MOC-MAIN LEVER TRUSS 

. fhk by upwards of 500 Medical Men to b« the most effec 

M Cv/ tive invention m the curative treatment of Henua. The use of 

5 ^ * Steel spring, so often bunhil in its cfTects, is here avoided « a 

bandage being worn round the body, while the requisite 
/(]) resisting Mwer is supplied by the MOC MAIN PAu and 
3 hJii PATENT LEVER, fitting with so much ease and closeness 

6 rf^ai/ I that It cannot be detected, and may be worn during sleep A 

y I de^iptive circular may be had, and the Truss (which cannot 
/ ^ \J fail to fit) forwarded by post, on the arcumference of the body, 
* inches below the hips, being sent to the manu&cturer. 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 

>nri Flesh-formmg Qua^tiM of nearly all ihe Veedm* bubstances in 
eeneral me by farmer. bIk. tbe Manunal Value of tlie Residue from 


"Ills clearly a very useful iniliutnr of the values o( the foods 0 


ELASTIC STOCKINGS, KNEE-CAPS, 

ftc , for Vancota Vein, and all oue. of Weaknes., and Swelling of the legs, 
Sprujo., &a 1 hey are poroui, light m texture, and inexpensive, and drawn 
on over an ordlnny atoclung Pnea 4. M , ft M , lot , and i6< each 
Femagafree „ 

JOHN WHITE, Manutactnrar, ai8. PtccadiUy, Londea. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OP | 

AGRICULTURE JOURNAL j 

AND FARMERS’ CHRONICLE, 

Edited by Jokm Ai.oaKNOM <!Ilaiikb, Secretary to the Central Chamber of 

Devotes special attention to the diseustions and proceedinits of the Cham- 
bert of Agnculture of Great Rntain (which now number upwards of 
tg, 000 membms), besides giving onpnal ^papers^on practical Jitmung, 

The London Con^ Seed, mw « rM.nd.y 

are apeeially reported in Ihi. Journal, which is despatched the same 
evening w a. to insure delivers to country nibscnbers by the first post 
on Tuesday morning Pnee 3^ , or prepaid. is» a year post free 
Published by W PICKERING, ai, Arundel Street. Strand, W C. 1 


*' A very u-ncful tabic The system a very capital one, and we r^com- 

mend oiir AgneuiturAi friends to invcM a ithilliDg, and procure one of the 
ta^cj^iWwhed hy the Agncfiimral ind NorlfCuTturil Awociation "—Land 

Price One Shill/og, Post Free 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, containing Reverts and Pncts Current of the Agri- 
cultural and Horticultural Association, and devoted to the advocacy and 
encouragement of Co-operatioii m Agnculture and m general Trading 

Price (id per month, or 5# per annum, Post Free 
Vols f , n , and Ilf of the '* Agncultiintl Economist*' for 3870, 1873, and 


THE MINERAL CONSTITUENTS Re- 
moved FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Uarley aiimips. &c also the Proportionate Kefeitihsing 
Effect, of Giiaiio biiperphii.phaies. Potash, halts. Farmyard Manure, 
Ac Price One Shdlirig post free 


“THE GARDEN,” 

A Weekly lUusUatcd Journal Devoted Solely to Horticulture in aS ita 
branches. 

THE GARDEN u conducted by William Roiinson, F US , Author ef 
"Hardy Flowers," " Alpine Flower, for English Gardens," “The Parks, 
Fnmienadas, and Gardens of Pans," Ac., and the best Wmeri lu every de- 
partment of Gardening arc contnhutors to us pages. 

The following are tome of the subjecu regularly treated of in Its pagei 
The Flosver Garden. j R*''''!’ J* j*’*”' 

iSelKmTfSrSn*'"*’ ThrConsei^a’tory. 


lEXT-BOOK BY DR BEALE, F RS 

AN INTRODUCTION TO PHYSIOLOGY 

andMEDlClNS Bioplmim Pp 350, with aa Plntea, 6« 


LESSONS IN ELEMENTARY ANA- 

TOMV By bT GEORGE MIVARl, F R S &c , Lecturer on Com- 
|artttivc Anatomy -it St Mary’s Hospital, Author of ** rhoGenesusof 


7, SouUuunpton Strout, Covent uardao, W C. 




le mode of trealiueni, also to fit them for students m 


THE BREWERS’ GUARDIAN : 

Afortmghtlypoperd^^^^ Parliamentary matten. 
lUviBW or TH« Malt ahd Hot TaAoas . And Wihb and WirVaApas 
Ricoao. 

The Offitaal Organ of the Country Brewer.’ Sodely. 

(Founded ilee) 

“The Brtwenf GuardiaiP' u pubhahed on the Evening, of every alternate 
Tueaday, and la the only Journal offi^ly connected with brewing iineimt. 

SubiOTption, ifif. U per annum, poat free, dating from any quarter-day 
SlniM Gejnea, ». each, itqfitterad for Tranuilulon Abroad. 

OBoea— 5, BondCkun, Walbraolc, London, B.C 


)iMATURE.— Wanted clean Copies of Nos. 

10 and tj. VtKVWE Office, aq, Bedford Street, Strand, W.C 


^ It may be questinned whether any other work uii ana 

human anatomy."— Mrifimf Ttmes 

MACMILLAN ft CO , LONDON 


HOLLOWAY’S OINTMENT and PILLS 

—Tumours Scrofulous and Glandular Swellings —While the Umj^ 
ture it variable— the days hot, and mornings and evenings very chUly- 
suafa disease, ate constantly presenting themselves in sanguine an* 
feeble frames All sufferers have jpla^ within their reach the anti 
dote 10 these dreadful icuurges, which at their commencement may b 
leadUy checked and cured, but, if nogleLted,^realat for a long time 
most appropriate remedies Holloway s Ointment, rubbed on tb 
affectwf nans, will ihomughly eradicate ihe cause of these midadiea 
and expel their seed from the system Scurvy, scrofula, and all kia 
dred mwrdert dLsappear befitra thit cleansing Omtment and them pun 
fyiog nib, which cleanse and invigorate 


3:4TURE 


lOet. i873 


E. GALLAIS & CO., 


Beg to Announce the following Winei of their own growth : 

GOOD SOUND ORDINAIRE . iat PER DOZEN. 

RICH FUEL-BODIED POTEMAC .. . . 24s. 

AFTER DINNER WINE. 

COS. LABARY, 1865 66/. PER DOZEN. 

IMPORTERS OF ALL OTHER RINDS OF WINE, 6'f. 

27, MARGARET STREET, REGENT STREET, LONDON, W. 


BROWNI N G’S 


NEW ROTATING BODY MICROSCOPE. 

COMBINING THE ADVANTAGES OF THE ENGLISH AND CONTINENTAL MODES. 

The Model Microscope, with highly finished Brass Band, X /. d. 
Rack and fine Adjustments to body, with Axis for inclina- 
tion, one Eye-piece, Concave Mirror, and i-inch Objective, 

and ^-inch object glasses 5 S f 

The “ Complete ” Microscope. This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye-piece, and two high-class Objectives, i-inch and |-inch 
of which the performance will be guaranteed ... . 7 10 0 

The above Instrument, Binocular 1010 o 



Stephenson’s New Binocular. 


LIST OF MICROSCQPES FREE. 

JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO 
THE ROYAL OBSERVATORY, &c. 

63, STRAND, WC. and ni, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS. 

An IllvRtrated Descriptive Catalogue of Spectroscopes, 18 Stomps. 

Puiltihed Monthly. Pnee One ShiUmg. 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

'l REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS causA, itaque hominis.” 

Contents for October — Our Illustrations : — i. Infantile Amusements j 2. “ Constdation,” by Henri 
Bource ; 3. Art and Love,” by J. Berlin. A Chapter in the History of recent English Art-Pottery, Exhibitioa of 
the Art-Union Prizes. Art Notes and Gossip. Renews. 

London ; SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 

Edinburgh. MENZIES & CO. Dublin ; McGLASHAN & C O. 

7 ud 8, Brnd Stnet fbO, u Uw Cltr of Londoo, tnd pubU 
A 3». Bedted Stnot, Cmot OndM.— T hvmoay, October 9, 




A 'WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 

“ To the solui ^imnd 

Or Nature truitt the mttiJ whuh butlJt tor aye WoRnswoRrn 


No. 207, VOL. 8] THURSDAY, OCiOBER 16, 1873 [Prick Fourpence 


R«fiMerad u x Kiwipapir *t the General Peat Office [All RichU are ReiaveA. 


QUEEN’S COLLEGES, IRELAND The 


ROYAL COUNCIL OF EDUCATION.— 

Laboratory and Clau rooms of Bemera College are open for 
lie EVERY DAY and EVENING The .objects of the al 


ROYAL POLYTECHNIC INSTITUTION, 


LADIES’ EDUCATIONAL ASSOCIA 

TION, in connection with Umvettiiy College London 

f la.... n., at lr.iv.rMtv Cell.i.e will onen Mondev 


CABORAIORY and CLASS ROOMS are now open or ANALYSES 
Pupil, and Clau and Private Studies Invutigations connected with 
Patents t. inducted Claues are now forming in Chemistry, Physics, 
and Ste ra — For Foes and Syllabus apply to the Professor 01 Cheats' 
try, Sciciuific Department, Royal Polytechnic Institution. 
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MACMILLAN AND C O/S 

ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.R.S. 

With num-roua Iliuitratiotts. Ruyal 8vo, uniform wuh Ro^oe’s “ Spectrum Analysis,” Thomson’s " Depths of the Sea,” and 
Ball’s “ Mechanics.” 

CAVE-HUNTING : Researches on the Evidence of Caves respecting the Early 

Inhabitants of Futopc By W BOYD DAWKINS, F.R S Illustrated Royal 8vo. 

GLAUCUS ; or, the Wonders of the Shore. By the Rev. CHARLES KINGSLEY 

With numerous Coloured Illustrations. New and Revised Edition. Crown 8vo 

FIRST PRINCIPLES of MORAL SCIENCE ; or, a First Course of Lectures delivered 

m the University of Cambridge By the Rev T. R. BIRK.S, I’rofiissor of Moral Philosophy. Crown 8 vo, Sr 6J, ^ 

HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 

ARNOLD, D C L Crown 8vo 

COMPARATIVE POLITICS By EDWARD A. FREEMAN, D.C L. Lectures at the 

Royal Institution. 8vo 

HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 

Schools. By the Rev J. R GREEN, M A Crown 8vo 

New Volume of MacmiHan't Scunttftc Clast'/iooh 

STEAM. By J. Perry, Assistant Master at Clifton College. 

The PRINCIPLES of SCIENCE. By W. Stanley jevons, Professor of Logic in 

Owens College, Manchester. 

The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS. 

and in MAN By J BELL PETTIGREW, M D , F.R S , with 150 Engravings on Wood. Second Edition, 8vo. 

A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and the 

Figures of the Earth from the time of Newton to that of Laplace. By I. TODHUNTER, M.A , F.R.S. 2 vols. 8vo. 

The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 

the Principles of Evolution to Religion, considered as lUoslrative of the Wisdom and Benehceuce of the Almighty. By the 
Rev. G HE^bLO^V, M A., F.L b. 

SIMPLE PRACTICAL METHODS of CALCULATING STRAINS on GIRDERS, 

s ARCHES, and TRUSSES , with a bupplemenlary Essay on Economy in Suspension Bridges By E W. YOUNG, Associste 
of King’s College, London, and Member of the Institute of Civil Engineers 8vo. 

A MANUAL of the CHEMISTRY of the CARBON COMPOUNDS; or, Organic 

Chemistry. By C. SCHOKLEMMER, F R.S Sya 

New Volumes of “•Nature" Set us. 

The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 

F R S. With numerous lllustrationi Crown 8vo. 

The BIRTH of CHEMISTRY. By G. F. Rodwell, F.C.S. With numeroua Illuatra- 

tions. Crown 8vo. 


The ELEMENTS of EMBRYOLOGY. By Michael Foster, M.A. F.R.S., Praelector 

m Physiology at Tnmty College, Cambridge . and F. M. BALFOUR, Scholar of Trinity College, Cambndge. 

MACMILLAN AND CO., London. 
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AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 

and F1esh>fomimg Qualities of nearly all the lieedint 
general use by Br * ■ “■ *' ' “ 


of nearly all the heeding Subsl 
10 the Manunal Value of the Resid 




r a very useful indicator of the value't of the foods or cattle 

j — -V -..J It wiH be an ' eye-opener * to many who will perceive how 1 

If they have been so often disappointed after giving large prices for fanti 
foc^^—SjhrttH^ 

mend our agriculturjl fnenda t<f invent a shilling, ^nd procure one of th 
t«We*^iihlished by the Agricultural and HorticuUuial Association 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A Monlhly Toumsl, containing Reports and Pncei 
cultural and Horticultural Association, ar ’ ' 

•neourageneiit of Co-operation in Agricu 

Price SJ. per month, or 51 per annum, Post Free 
Vola I,U,snd HI of ths "Agricultural Economist" for i8jo, 1871. and 
tSra, price each 

PaipaaiNG roa Pudiication (Tecmd ir.f1/1a*) 

THE MINERAL CONSTITUENTS Re- 
moved FROM AN ACRE OP hOlL by an Average Crop of 
Wheat, Oats, liarl«, lurnips, &c , also the Proportionate Refertilning 
Bffecu of Guano, fpuperpUosphates, Polash, Salts, Farmyard Manure, 
Ac Price One ShiUmg post free. 

Loadou ! ir«, FLEET STREET, E C , and 47, MILLBANK STREET 


Second Edition, crown 8vo, 3/. 

The CHILDHOOD of the WORLD: a 

Simple Account of Man in Early limes By EowAao Clooo 
E.R A S. 

‘'This genial little velume is a child's book ss to shortness, cheapness, and 

•impUcity of style, though the author reasonably hopes that olderpeople will 

. H!" “-‘i.* “f infoimation not popularly accessible elsewhere as to the 

life of Primitive Man and its relation to our own Ihubook, if the 
tuna hat come for the public to lake to it, will have a certain effect in the 
woiid. It 11 not a mere compilation from the authors mentioned m the 
prelkca, hut takes lU own ground and stands by itself and for itself Mr. 
Clodd hat thouht out his philosimky of hfo, and used hit b«t skill to 
tang It mto the range of a chifd'a view E B TvLoa, F KS , in 

" I read your little book with great jileasurs I have no doubt it will do 
goo^ and nope you snll continue your work Nothing spoils our temper so 
iwch ashevmg to unlearn m youth, manhood, and even old age, so many 
thinga which w# were taught as children A book like yours will prepare a 

far better soil in the child's mind, and I was delighted to have it to lead to 

»y cluldtea, —Letter from Ptoleasor Max Mollba to the Author 

MACMILLAN & CO., LONDON 


HOLLOWAY’S OINTMENT and PILLS. 

—The long list of deaths among the aged and feeble, daily chronicled, 
startles the most unreflecting reader, whilst it admonishes thinkers to 

seek safe means of instantly meeting disordered action, of arresting its 

progress and repairing its damages In the chest complaints, catarrhs, 
^Of> ^ mflueMas, which are now epidemic, Holloway’s Ointment 
lUiouU be well rubbed upon the chest, both before and behind, night and 
momiog , the bowels should be slightly relaxed by appropnato aoses of 
mi pula , demulcent drinks, as barley water or linseed tea, should 
always be at hand , exposure to variations of temperature guarded 
while a light cooBag diet should maintain the strength, HoBo- 
way^s remedies we alike available by the poor and nch. 


NATURE. — Wanted clean Copies of Nos. 
teuidta. Natwib Office, Bedford s«w«, StrenU, W C 


Tff£ PEN OF THE DA y FOP ORDINARY WRITING. 

VERY STRONG AND DURABLE 
2S. 6d, per Gross. Sample Box containing 3 Dozen, is. 

THE “NEEDLE” PEN. 

' TO BE HAD OF THE MANUFACTURERS. 

J. A. KENNETT AND CO., 

GENERAL STATIONERS, 

23, BERNERS STREET, OXFORD STREET, 

ION don, W 


THE ONLY CHEAP FARMERb' NEWSPAPER. 

THE CHAIidBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

lilted by JOHK Alsbunoh Cl^k*. S«cr«taiy to the Central Chambet of 
Devote. Bpecia|attc]iti^t(i the di»cii.sioni^and pron-edint^l ef the Cbnm- 


ra of Agnciilturi 




e London Corn* Seed, ifop. Cattle, and other Markets of Monday 
a.o .peeially reined in thii Journal, which denpa^ed lame 

onTueulay morning Price 31/ , or prepaid, rsr a year poiC free 
Published by W PICKERING, ai, Arundel Street, Strand, W C 

‘•THE GARDEN,” 

A Weekly DIuetrated Journal Devoted Solely to Horticulture in all lU 
branebea. 

THE GARDEN u conducted by William Ro*in>oh, F LS , Authorol 

Hardy Flowere," "Alpme Flower, for Engli.h Cardens, " "The Parka, 

Promenades, and Gaidens of Pans,” &c . and the lest Wntert tn every de- 

partment of Gardening are coninbutort to its pages 
The following are some of the subjKtt regularly treated of m Its pages t— 
Hardy Flowors. 


tical farm 


Room and Window Gardeni 
Notea and Questions 
Market Garosning 
Tiees and Shrubs. 


The Household 
1 he Wild Garden. 
The Kitchen Card 


Thb Gabdbk may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4 ii per copy It may also be had direct from the Office at sr. 
lor a Quarter, pr prf for a Half-year, and loi td for a Year, payable m ad- 
vanoe, and in Monthly Parts. Specimen Copies (post-free), 4 
37, Southampton Street, Covent Garden, W C 

THE BREWERS’ GUARDIAN : 

AfortaightlypaperdevoiodtolheProteeUoaofBrawersTnterosta, Licensing, 
Legal, and Parliamentary matters 

The Official Organ of the Country Brewers' Socieiy 
(Founded if ' 


Subscription, i6r. U. p„ - , . 

Single Copies, m. each. Regisiarad for Transimuion Abroad 

Officei— 8. Bond Court. Walbrook. London, E C, 


In the Press 

THE ELEMENTS OF EMBRYOLOGY. 

By MICHAEL FOSTER, M A , F R S, 

PrsBlector m Physiology at Irinlty College CamWdge and 
F. M BALFOUR, Scholar of Tnnity College, Cambridge 
MACMILLAN ft CO , London 
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SAMPSON LOW, MAR8T0N AND CO.'S 
NEW BOOKS. 


th Maps and Illutl 


The THRESHOLD of the UNKNOWN 

REGION By n FMENTS R. MARKHAM, C B F R.S , Secre- 
tary of the Koyal Geojp-aphical Society 
V* Tlie object of this work is to Kive the public a correct 
,v- ..t , — known from the unknown 


the Ime of In 


thPole 

Important New Wo* by Professor Guyot 

PHYSICAL GEOGRAPHY. By Arnold 

OUYOT, AnJl^ot of *' Earth and Man '' In i vol larj^e 4to» pp ii8, 
price lof W strong boartU IRfacfy this d^ty 

Majpnficenl Work on China 

ILLUSTRATIONS of CHINA and its 

By F THOMSON, R R G S Being Photograph* from 
■’s Kegatwea. printet^ in IVrmanent Pigments by the Auto- 


PEUJ’L] 

the Author’s Negatives, pt 
type Pioce**, and Note* fr 


ENGLISH MATRONS and their PRO- 

FESSION , with some Ouixiderations as to ihc various Kranches, the 
National Value, and ili«* Education reipnred By L. * *' a 
**My Life, and whul sluU I do with it*” “ “-*** — 
phicii,” &c Crown 8vo, cloth extra, 71 


>f the Two Phtloao- 


MILITARY LIFE in PRUSSIA. First 

Setiea 1 he Soldier m Time of Peace Translated (hy permission) 
from tlie German of F W HACKLANDEk Crown 8vo, cloth eatra, 

New Work by W C Prime 
111 I vol small post 8vo, cloth extra, ft 

I GO A-FISHING By W. C Prime. 


lEXT-BOOK BY DR BEALE. F R.S 


J & A, CHURCHILL 


New Work by DR LIONEL BEALE, E R.S 

DISEASE GERMS : and on the Treatment 

•f the Fevenah State oi Plates, lar 
1 Suppoaad Nature II Real Nature III Deatniotien 
J. fc A CHURCHILL 


Ndw ready, illurtratcd, fcap 8vo, cloth, 6 r 

OUTLINES of PHYSIOLOGICAL CHE- 

MISTRY, including the Qualitative and QuanUtahve Aiialyaia of the 
Tissues, Fluids, and l^creiory products By CHARLES H RALPE, 
M A M B , Cantab, Physician to the Seamen's Hospital. 

" This little book will supply a want which is acutely felt by teachen of 
practical physiology It is a abort and simple laboratory guidm contoiiung 
no more theory than is necessary for the coinurehcnsioa of the facts, and no 
more facts than are really wanted by students^'— May i8y, 

" No better guide to phyaiological cheaustry, practical end theoretical, is 
now available for the Eaelish reading student ’’—Mrdtcal Ttmn and 
Gawf/c,Aug a, 187, 

LondoncH K LEWIS, ijd, Gower Street 


Eighth Thonaand, with 70 Flatet, 4 Coloui 


I, doth, a 


HOW TO WORK WITH THE MICRO- 

SCOPE By Dr. LiONU. Biacs, F R,S. 

A Manual of Mlcroaeepical Manipulation, Kmolituig .Objects under 


HARRISON, Pall Mali 


Juat publiahad, m Sro, pnee y. cloth. 

ON the PURSUIT of TRUTH aa EXEM- 

PLIFIED in the PRINCIPLES of EVIDENCE, 'Theological, 
Scientific, and Judicial , a Discourse delivered before the Sunday 
tur« Society with Notes and Authontios. By A ELLBY FIN^H. 
Ixmdon: LONGMANS, ORBBN. & CO , Paternorter Row. 


On Saturday, October x8, in 0 


... ,, 8vo, cloth, with 96 Permanent 

by the \utotypc Process, price arr 

A PHRENOLOGIST amongst the TODAS ; 

r, the Study of a Primitive Tnbe m South India, History, Character, 
nstoms, Religion, Infantiride, Polyandry, 1 anauage. By WILLIAM 
MARSHALL, Lieutenant-Colonel of Her Majesty's Bengal Staff 


DB HARTWIG'S POPULAR WORKS ON NATURAL HISTORY 

Now ready, the Fourth and Cheaper English Copyright Edition, enlarged 
and^mg'oved, with a coloimed H^dro^^hi^Map of both I^misphem 

Senes of Eight’chromnxylographic Plates, in 8to, cloth, pnee tor £if, 

THE SEA and its LIVING WONDERS; 

a Popular Account of the Marvels of the Deep, and of the Progren of 
Maritime I iiscorery from the Earliest Ages to the Present Time By 
Dr. GtOKGE HARTWIG 

Also, Latest Editions, uniformly illustrated — 

Hartwig-s "Pobr World," price an 

"Tropical WorlcT," price io» 6 d 

" Hafniomes of Nature " price t8» 

■ - " Subierranean World,', price ai» 

London LONGMANS, GREEN, & CO Patemoiter Row. 


NEW EDITION OF NICOL'S MINERALOGY. 

Now ready, in ciown Bve, cloth, price 71 6rf 
A New and Revised Ediuon (the Second) of 

ELEMENTS of MINERALOGY, contain- 

d Introduction to the Science, with Deftcrlptlon* of the 
^AMES NICOL, Professor of Natural Hutor^y^ Uw 


S^ics ByJAMES : 
Univcrtity of Abcrdet 


^en, Illustrated with nearly i 
KC BLACK London LONGMANS. 


SCIENTIFIC APPARATUS FOR SALE. 

A THERMOPILE OF TWENTY ELEMENTS. hyApps, with movt- 
able cones, mounted on massive brass pillar and sUnd, with ball and 
socket joint I*nce £ 1 

A 1 WO PRISM SPECTROSCOPE, by Browning, in perfect condition. 
Price ,C«* 

Apply to MOTTERSHEAD & CO , Scientific Apparatus 
x, Market Place. Manchester , where the mstrumentt may be se 


TISLEY'S IMPROVED FORM OF 

OZONE GENERATOR, 

" Which giTM abundauM of Osona and is not hable to be broken.’*—' 
NATVMt, June le ud ip, ilfj, 
AND ALL KINDS OF 

Electrical, Physical, d Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S.W., 

(Tliree minutes’ walk horn South KenMngton Museum). 
Agutts for Bar^uuKs MicroMoys, dt., retrm mmd o d ip 
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BROWNING’S 

NEW ROTATING BODY MICROSCOPE. 

COMBINING THE ADVANTAGES OF THF ENGLISH AND CONTINENTAL MODES 

The Model Microscope, with highly finished Brass Band, JL s d. 
Rack and fine Adjustments to body, with Axis for inclina- 
tion, one Eye-ptcce, Concave Mirror, and i-inch Objective, 
and ^-inch object glasses .. 5 S • 

The “ Complete " Microscope This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye piece, and two high-class Objectives, i-inch and ^-inch 
of winch the performa 1C’ will be guaranteed .. 7 lo o 

The above Instrument, Binocular . 10 10 o 

Stephenson’s New Binocular, 


/,/s 7’ 01-' MICROSCOPL^ PREP 


JOHN BROWNING, 

OI’TICAL AND PHYSICAf, INSTRUMENT MAKER TO 
THE ROYAL OBSERVATORY, &c. 

63, STRAND, WC and in, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS. 

An Illustrated Descriptive Catahxjuc of Sjiectroscopes, 18 Stamps. 



..-Istinc power \% S- 
I PATENT tKVEB. 


RUPTURES -BY ROiTAL LETTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 

H illowad by uinrards of 500 Medical Men to be the most eflec- 

..... vetrentraent “ ’’’ ‘ 

_iful in iti effe 

ing woni round the body, while thn rnquiute 
In supplied by the MOC MAIN PAD and 

EB, fitting with » much ease and closeness 

that it caanot be detected, and may be worn ditnne sleep. A 
daa^ptive cucular may be had, and the Truss (which cannot 
All to St) /orwarded by post, on the circumference of the body, 
a laches Iwlow the hips, being sent to the manufacturer, 
JOHN WHITS. nS, Piccadilly. 
PrloeofaslDgIeTruiia,i(S>,si«.,a6r.6<f.,and3M 6d \ 

„ Double,, 3rs 6<f , ear , and 5U 6if JPost-free 
,. Umbilical and 5m 6d I 

ELASTIC STOCKINGS, KNEE-CAPS, 

fte,, for Tutcona Veins and all cases of Weakaess, and Swelling of the legs, 
Spndna, Ace. Jl bey are porous, light m teature, and utexpeiwive, and drawn 
dUasisraaOKUiiarystocfciiig. Pnee *r. SJ., yy , res, and i6r each 

7s«sgsfrss. 

JOHN WHITS, Manulactarar, tat, PiocadiUy, Loodoa. 


dJ* Ql 9 O “A most delicious and valuable at 
■ mI T O SioMduri. 

CARACAS 


' ' 1<l& a ddWtmi,»efresUnf,»adiiottrisbingbeyorage, with delicate flavour 
itt4 U c«rt«^y suipuMt anything that has yet bean oEered to 


DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING fROM ANYTHING ELSE EVER PRODUCED 
Wilting becomes a pleasure when this Ink is used It has been adopted 
by the princifiol Baakt, Public Offices, and Railway Companies throughout 

It writes aim 

Is cleanly to use, and not liable to f 

Blot 1 

TO BE HAD Of ->t.L STATIONFRI 

BEWLEY AND DRAPER, DUBLIN. 


Lately publi&hedp m r8mo, cJnth, price td 
With upwards of 400 Ilhistration^ 

LESSONS IN ELEMENTARY ANA- 

TOM V By ST Oh ORGE il I VAR f, f R S Sc , lecturer on Com- 
g«raiive__Aliatomy at St Mary's Iln.n.i.I A.itI— -c. e, , 

These Lessons are uuended for tent 
already acquainted with .inatoiny T1 
adibtions and by the mode of treatment 


Hospital, A 

and students of both se 


“Thessoric it excellent, ind sh 


the striirture of other animals, 
er vrork on anatomy contains In 
ss of mformacton Atzecef 
in the hands of every student of 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY •nd MAGNETISM. By J. C. Maxwell, M.A., 

F.R.S., Professor of Expenmemal Physics in the University of Cambridge 2 vols. 8vo. 

ELEMENTS OF NATURAL PHILOSOPHY. By Prof. Sir Wtlliam Thomson, F.R.S., 

and Prof P O TAIT. Part I 8vo 91 

The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 

Professor of Geology m the Umversity of Oxford With Coloured Map and numerous Illustrations 8vo 2Ij 
“ It does not often fall to our lot to open a book devoted to .Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction, winch w c have found in the pages of this volume "—Athemrum 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period.” — Pall 
Mall Gazette 

VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 

8vo lot 6(f 

“ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crnssus to the end of 1868, and to 
explain the phenomena of the burning moiintim .iccording to the laws of a rigid induction His plan has been successfully carried 
out, and has resulterl in a work of high value ” — Pall Malt Gazette 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 

practical Observatory work With 224 Illustr.Ttions and numerous Tables By G. F CHAMBERS, F.R A S , Barrister-at- 
law. Demy 8vo cloth, 856 pp , price 2lr 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc , Professor of 

Clicmistry, University College, London. New Edition, with Solutions. Ixtrafca]) 8vo Cloth, price Sr (ai 

“ A too rare example of what a good elementary text-book m any seiencc ought to be the language brief, simple, exact, the 
arrangement logical, developing in lucid order piinciples from facts, and keeping tluory .always dependent upon observation : a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest."-— 
Pxamtner 

EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 

F R S , Senior Student of Christ Church, and Lee’s Reader in Chemistry, and H G MADAN, M A , Fellow of Queen's 
College, Oxford. Senes I , Qualitative Exercises Crown 8vo pnee od Second Edition, 

“The volume is intended as a companion to the valuable and sugrastive work on ‘Theoretical Chemistry,’ by Professor 
Williamson It constitutes a complete guide to qualitative Chemical Analy.is Ample instnictions are given to the student 
at every step, and the instruetions arc furtlicr enforced by excellent illustrations The hrst portion consists of an examination 
of the principal gases, and of the principal radicles and their salts , whilst the second treats of the systematic analysis of a 
single salt The appendix contains a variety of useful tables Many useful practical hints are dispersed throughout the 
volume, which is one worthy in evciy respect of a place in the Clarendon Press Senes ” — Medical Times, 

AN ELEMENTARY TREATISE ON HEAT By Balfour Stewart, LL.D., F.R.S., 

Professor of Natural History in Owens College, Manchester Extrafeap 8vo with numerous Woodcuts and Diagrams, is. ltd. 
New Edition, revised and enlarged. 

“ The publication of this manual is exceedingly well-timed , it includes withm narrow limits the leading facts and pnnciples of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary inteUigence on 
the part of the reader ''—S^iatar 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 

Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D , F.R S., Lmacre Professor of Physiology, Oxford Demy 8vo. pnee l6r. 

“ Teacher and student alike- will rejoice over this volume It supplies us in a thorough, yet easily-mastered, manner, with k 
vast amount of precise and important information conceming the structure of all animals save man, the descriptions bemg drawn in 
order from every sub-kingdum and each class of the animal world.” — Spectator. 

“ A book of the highest character and value.” — Athenemm. 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 

Astronomy in the University of Oxford Crown 8vo price is, W 

A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerou* 

Illustrations drawn by A. Macdonald, 01 the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnsslmn, 
Oxford. Extra fcap. 8vo. price Is 6 d 

“ The work before us is one whidh should be in the hands of every schoolmaster and schoolmistress. It is marked in evety 
line by good sense, and is so clearly written that no one can mistake its iwes.” — Lancet, 

A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, P.R.S,, 

Protesor of Natural Philosophy m the University of Glasgow, and P G TAIT, M A., Professor of Natural Philosophy in " 
the thiiversity of Edinburgh Volume I [A New Editton tif Phlf^ 

MACMILLAN & CO., LONDON. 
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Journal of applied chemistry. 

M MONTHLY PUBLICATION OP 16 PAGES QUARTO, 
i^otcd to Cliemutry kb aimhed to Art« and Manufactures, Agnculturu 
Metallurgy, &c &C. 

At Two Dollars and Twenty*five Cents 
Sevoutyfive Cents paid smelly m alt'am 


teals of every descriptiou are given m each i 
go, and Philadelphu, with Tables of Itnftorls 
EIGHTH VOLUME, commenced with January number 
DEXTER ft CO, PUBLISHERS, 

Spruce Street, New York , 48, Hanover Street. Boston , and 149, South 
4th Street, Philadelphia, Pa , U S A 

NEWMAN*S ENTOMOLOGIST* 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Ed WABU Newman, ELS FZS &c , 

Late President of the Entomological Society 
The ojoecti of the are to mve everv inform ition about In 

sects * more especially to work out the hi 
and Forei.t Trees, Vegetables, Root 1 

(Jueriei on every^ bnuth o^ the Sci 


See? ' 


Crog., 




" SCIENTIFIC PUBLICATIONS. 

This day, in crown Byo.pncc 31 6./ 

THE SPECTROSCOPE AND ITS APPLI- 


UAi luw-j By } NORMAN LOCKYf R. F U yviin ..Mouma 
Hate and niiiiieroii. Woodcuts Being Vol 1 of ‘'NATURE 
SERIES, “ a ^ries of Popular Scientific Woiks now m course of Pub- 
iKalkm. 

THE DEPTHS OF THE SEA : an Account 

of the General RcruIih of the Drctlging Cruisee of H M S Potcu^tu* 
aind during the Summers of ]86B> xSda and 1870, under the 
Scienuiic Dirct lion ol Dr Carpenter, h R S J Owyri Jeffreys, F R S , 
and Dr Wyvillc ihomson, t R S By Dr WVVILLE IHOM&ON, 
h RS, Directorof the Scientific Staff of the rA»//ee:^,rr FaDcdition 
In 8vo, cloth, extra gilt, with nearly xoo IlUiiitralions and 8 Coloured 
Maps and Plaits price 3ii ^ • 

*' Nothing can be mrire complete than the account of the saentific results 
of these voyages, which are fully illustnited by vioodcntsof the strange forms 
of life brought from the d-irlc depths of the ocean, of sotuidings, 

** Looking at the engravings i( la not too mu( h to say that no such tlhin- 
tr itiona of the peculiarly delicate and comphi^atcd forms of lower animal life 
have yet appeared i ima 

THE FORCES OF NATURE. A Popular 

Introduction to the Study of Physiril Phenomena, By AMEDEE 
ftUlLLBMlN IranslatCfl from the Fitmeh by Mr* Norman 
I iDCKyHB, and Fdiud with Addifon* and Notes, by J Npkxjan 
1 uCKvrB, h R S Illustrated by u t oloured PUics and 455 Woodcut* 
Second Edition Royal 8vo, tloth extra, 3 u 6<f. 


Publuhcd on the First of every Month 
PRICE SIXPENCE 

SIMPKIN, MARSHALL, and Co , Stationers* Hall Uurt. 
Sttbscnptioos for one year, post free, Six Shillmgs, payable in advance 
to Edward Newman, 9, Devonshire Street, Bish^pagate, £ Prepayment by 
the effecfUally removes the possibility of irregular delivery by provin- 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY 
Conducted by Edwakd Niwhan, F.L S FZS &c 
Tht Zoolcgitl wM ottsibluhed in 1843 to record and preaorve obaervolmn^ 
o^ubjecta ^ilar to Hinory of b. 1 

>1 Bccepuble to “ ou^o^door naturalists those who deLht in observing 
the manners habits, the private liv«s. the migrations, movements, nests, 
young and food of animals It contains ongmalpapeis and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, toother with 

hu hoen assutad ^ more than two hundred of our very ^st zoologists 
Published on the Fust of every Month. 

PRICE ONE SHILLING 
London . JOHN VAN VOORST, r. Paternoster Row 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Pric« Sixpence monthly, 94 page* 8vo , 


ThU Mogoime, commenced m 1864, contain* «taudard article* and 
^eU connected with Entumology, and especially on the Inxc 

Swb^Mlon—Slit Shilling* per Vg'ume, post*free The volume* 
mwoe with the June number in each yee*r 
Ve{« I to V (strongly bound m dothl may be obtained by purchaxi 
the coBre »etto date, at the increaaed price of los each, the ^uccei 
vole may be had separately or together at 7a. each , 

London. JOHN VAN VOORST, 1, Pitemosler Row. 

^N B.— Communications* ftc , ahould be tent to the JCditors at the above 


all thef 


rlator and Editor hs 
j and flow of ongiiia 






LV pervading the work throughout, speak of the 
/ision which has been given to every scientine 
Fork mav be said to have no pamltel, cither m point 
I 8 popular niaoua) of physical science. '’—SA/unia/ 


THIRD EDITION OF PROF ROSCOE’S 

LECrURES ON THE SPFCTRUM ANALYSIS Revmed 
throughout, with Appendice*^ h rgravmgs Maps, and Chromo Litho* 
graph* of the Spectra of the Chemical Eieznentiand Heavenly Bodies 
Medium 8vo, cloth extra, air 

The LIFE and LETTERS of JAMES 

DAVID FORBES F R 8 , late Principal of the United t-ollege in the 
University of St Andrew's By J LAMPBfcLL SHAIRP, LL.D., 
Pnncipaloftlie United College in the University of ht Andrews, Pro- 
fesMsr FAIT. University of tdmhu.gh, and A ADAMS-RKILLY, 
F R G S With Poitrails. M ip, ind lUuitralioni 8vo, i6t 
"Not only a bioeraphy which all should reail, hut a scientific treatise 
a ithout which the shelves of nu physicist’s library can he deemed complete ’’ 

PROFESSOR HUXLEY’S CRITIQUES 

and ADDRESSES 8vo, res 6d 

CoNr«»TS — Adramulraiive Nihilism The School Board', what They 
( an Do and What They May Do On Medical Education Yeast On the 
Formation of t-oal On Corat and Coral Reefs On the Methods and 
Results of Ethnology On some fixed Points in Biiiish Eihnology 
I’alKontoIogy and the Doctrine of Evolution Biogenesis and Abieaenesis 
Mr Darwin a Critics The Genealogy of Animals Bishop Berkeley and 
tile Metaphysics of Sensation 

By the same Author, 

LAY SERMONS. ADDRESSES, and 

REVIEWS. New and Cheaper Edition Croa n 8vo, yi 6rf 

The CONFLICT of STUDIES; and other 

hssavs on Suhiecis coniieied with EDUCATION By ISAAC TOD. 
HUNTER, M A F R S , late Fellow and Pnncioal Matliema.ical 
Lecturer of St John’s College, Cambridge 8vo. jof M. 

C0HTBNT8 — T lie Conflict of Studies — ( ompetitive Examinations Pri- 
valc Smdy of Maihemntics Academical Kelonil Elemclitaly Ceometiy 
The Mathematical T riyos 

The BEGINNINGS of LIFE : Being some 

Account of the Niturc. Mode* of Origin and Transformations of lAWtt 
tJr«Xms By II CHAKLTtdN BAbTIAN, M D F R b W.ih up- 
watd* of 100 Uliutrution*. a voU crowu 8vo, a8a. 


MACMILLAN isc CO , LONDON. 
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E. DENT & CO., 6i, Strand, & 34, Royal Exchange. i 

(FACTORY, SAVOY ST.), LOI/DON. % 

manufacturers of chronometers, watches, astronomical ANt> 

' turret clocks (with or without Galvanic Contact Apparatus), COMPASSES, &C.t 
TO Her Majesty and H.R.H. the Prince of WAtES, and H I.M, the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

CafaUgues or £sttmafej on Appltcatton. 

VIOHY WATERS OOMPAWT, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 


The use of the Natural Waten of Vichy is extending vastly They are most efficacious in all complauits arising from acidity 
They make the blood more alkaline and less coagulable, and promote its circulation In the derangement of the dimstive 
functions, and in all the chronical disorders of the abdominal organs, their good effects are shown The Waters of Vichy are 
ntkaline and gaseous, and although medicinat they ace agreeable to the palate, from tlicir slightly acid taste Of all mmecal waters 
they are the most exported 


CHEMICALS & APPARATUS 

EVERY REQUIREMENT FOR SCHOOL OR PRIVATE LABORATORIES. 

Orders exceeding 401 , carriage paid to any railway station in England. Price Lists on Application. 

MOTTERSHEAD AND CO., 

LABORATORY FURNISHERS, 

MARKET PLACE AND ST. MARY'S GATE, MANCHESTER. 


W. LADD & CO., 

MANUTACTURERS OF SCIENTIFIC AND EXPERIMENTAL APPARATUS BY APPOINTMENT TO THE 
ROYAL INSTITUTION OF GREAT BRITAIN 

11 & 12, BEAK STREET. REGENT STREET. W-, 

AND 

198, BROMPTON ROAD, SW. 

ESTABUSIIED 1843. 

NFARLY READY, PRICE ONE GUINEA SUPER ROYAL QUARTO. 

THE LIFE AND HABITS OF 

WILD ANIMALS. 

IIXUSTRATED BY DESIGNS BY 

JOSEPH WOLF. 

ENGRAVED BY J W. AND EDWARD WHYMPER. 

With 'Descriptive Letterpress by DANIEL GIRAUD ELLIOT, F.L S., F.Z.S. 

This IS the last Senes of Drawings which will be made by Mr Wolf upon wood or upon stone, and it unquestionably eontains th* 
most beautiful and original designs that have ever proceeded from his pencil. The size of the Engravings is 8 x 6 incnei, and tbty 
are prmted on the finest toned paper. 

MACMILLAN & CO., LONDON. 

PnatiKl by R. Clay, Sons, & Tavlok, at 7 and 8, Bread Street Hdl, m the City of Ixindoa, sod published by Macmillan 4k C91 ‘ ' 

M the Ufliec, 19, eed ye, SiRei, Strsad'— THuasOAY, October id, 1873. 
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LADIES* EDUCATIONAL ASSOCIA- 
TION, in connection with Umveruty College, London 
The Diy Cltstei for Ladies, at University Collefe, will open Monday, 


... IS Session are English Literature, French Literature, 

Composition, and Grammar, Italian and German Langiiages and I iteratures, 
Logic, Phvsiology and Hygiene, French History, English Consiituiional 
“‘'•“■y. Mathemat' ' • ^ ' " ' ■* * 


The subjectt for 
Composition, and < 

Logic, Phvsiologi , — 

History, Mathematics (ratio and proportions), Practical Physics and 

Piospectuses to be had in the odice at the College, or ofj E Myine, Esq , 
•7, Oaford Square, Hyde Park, W 

WORKING MEN’S COLLEGE. 

GEOLOGY 

Mr J LOGAN LOBLEY, F G S , will commence a Course of Twelve 
Lectoim on Geology, at the Working Men’s i olb ge, 65, Great Ormond 
Street, W C , on MONDAY, October ayth, at 8 p m 

tcrelary of the College 


iR)’n*DAV, OctoTwa^th, ai 
Ur J Rigby St 


SCHOLASTIC or Otherwise.— A Situation 

wtU be required after ChrietauM by an Analvtical Chemist, an F C $ * 

well aecuMomed to Tuuion. At preteal AsusUut Cherolcel Master in a 

PuUlc School Highest tesitmoiuaU, prue medal, Ac. — Address^ 

A.P S , Mr BilUngtoo, Rugby. 


MINERALOGY.— Collections of Character- 

UUc Mineral Specimens for Students preparing for the Examinations, 
at modante pncet, also Single Specimens, Ml — ' > • 

and Chemica] Keseai^ Hammers, " 

R GREGORY, i 


WOLLASTON’S REFLECTING GONIO- 

METBR Wanted, Second-hand. Sute maker, where bought, pnea, 
&C., to “ Delta, “ cam of Frederick May, and Son, Advertising Agents, 


ROYAL COUNCIL OF EDUCATION— 

ibomtory and Class-rooms of Berners College are opan for 
EVERY D/” irv r - 


Pupils EVERY DAY at 


:e Analyses 

rARONER, I 


Cl i s s i w . Fnm 


ROYAL POLYTECHNIC INSTITUTION, 


309. REGENT STREET, M 


>r ANALYSES. 


try, Sacntific E^putment, Royal Polytechnic Insutuuoa. 


SCHOOL OP CHEMISTRY, 
iO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F.C.S. 

The Instruction Is essentially piactical , there am no Lecturei. Each 
nlify the Student as an Analyst 

""^c!ur oWeel 

irdays the Laboratory is 

This mcludes Instruction, 

Dts are received at the same 

Each Half day in the Week. 

y Half.feea 


But the Stuftents mr 


n Ten to Four. On Si 


The Charge is Five Pounds per Month, 
"ha^mirala, Apparatus, Ac. Occasional Studi 

lely. Ten Shillings per Month for 


KING’S COLLEGE. 

EVENING LECTURES 
CHiMisiav-Ur W N HARTLEY 
Mondays and Thursdays at 7 o’ddck Fee for the Course, lx 11 
CMEmcAi ANALVSI»-Mr W N HARTLEY 
7 tUl 9 o'clock. Fee, ar. 


SCIENCE TUITION BY CORRBSPON. 

DKNCB.-Mr ROUTLEDGE. B.Sc rC.8,, Bowdoai, Chdaliira. 




\OcL 23. 1873 


MR. MURRAY’S 

LIST OF FORTHCOMING WORKS. ‘ 


The NATIONAL MEMORIAL to the 

PRINCE CONSORT AT KENSINGTON Iltaaratcd l.y a4 «m- 
cIms EngravinKi m line, meiiotint. colours, ami wood, 1 f the Monu- 
nument, its Architeciure, Statuee, Mosaics, Ac With descriptive 
Text, tolio. Price la Guineas. 

The EARLY HISTORY of INSTITU- 

ITON S, more particularly as illustrated by the Irish Rrehon Law Dy 
Sir H SUMMER MAINE, K C S 1 l> C L »vo, 

A BRIEF MEMOIR of the PRINCESS 

CHARLOTTE OF WALES With Selections from h-r Cortetpoii- 
dence By Lady ROSE WEIGALL With an Origmal Porirait 


LIFE and DEATH of BARNEVELD. In- 

cludina the History of the Primary Can 
Thirty Years’ War " By J LOTHPO 
of the " Rue of the Dutch Republic,” 


By J LOTHROP MOlLlsV, l>CL,r 


The FOURTH VOLUME OF THE 

SPEAKER'S COMMENTARY ON THE BIBLE By Bishops 
ttod Ciercyof th« Anfilican Church Edited by Canon 1 * C Cook.. 
MeAe Medium 8vo 


THE MOON. Considered as a Planet, 

B World, and a Satellite. Dy JAMES NASMYTH C E , and 
JAMES CARPENl'EK, F R AIS With numerous lllustrouons eto 

PERSONAL RECOLLECTIONS, FROM 

EARLY LIFE TO OLD AGE. By MARY SOMERVILLE With 
Selections from her Correspondence Edited by her Deughterp 
Maktha SOMSRVILLI With Portrait Crown 8vo 

The MAINTENANCE of the CHURCH' 

OF ENGLAND AS AN ESTABLISHED CHURCH By Rev 
C HOLE, Rev R W DIXON, and Rev J UlOYD Three 
Essavs to which tlie Prirei oSfered by H. W Peek M P , were 


The ORIGIN AND HISTORY of the 

GRENADIER GUARDS, from Documents m the Stale Paper Office, 
War Office, Horne Guard^t &c By iaeuc.-Gcn Sur F W HAHIL 
TON, KCB With Xliustmuone. 3 vole 8vo 

ENGLAND and RUSSIA in the EAST. 

BrMiSiGen Sm HENRY RAW^KAb^il^K L B* 


MEMOIR of WILLIAM ELLIS. MIS- 

SIONARYm the S< mb Seas and Madagascar By bis SON With 
an Estimate of hi. Character, by HENRY ALLON, DD With 
Portrait 8vo 

SHADOWS of a SICK-ROOM. i6ino. 

(Ready 

ETCHINGS on the MOSEL, with short 

DeihOnptive Lsciterprett. By ERNEST GEORGE, Architect 00 
Piatce bmall (oiio 

WORDS of HUMAN WISDOM. Col- 

iected and arranged by ** S With a Prefitce by Rev H P Lipikin , 
1 > U , Canon of St PaulU Fc^p 8vo 


LECTURES on the ^^OGRAPHY of 

GREECE Fy K F TOZER, M A ,%tar of Sxetor Coll , Oxfoed. 
Post 8va 

The MINOR WORKS OF GEORGE 

GROT-E With Cniical Remark, on his Intellectual Character. Writ- 
ing. and Spetche, By ALEXANDER BAIN, LL D. With Por- 

SCHOOL- HOUSES for the PEOPLE. 

T>irection« for the Plftnnmg, Arranging and Building of Scboolrooma, 
hz Bv E ft KOBSON.Archttect 10 the London School Board. With 
Plan», &.C Post 8vi» 

NEW JAPAN , the LAND of the RISING 

him . It. Annals during the oast Twenty Yeara. By SAMUEI. 
MOSbMAN Will! Mrp kvo 

BRICK and MARBLE ARCHITECTURE 

OF THE MIDDLE AGES By G E STREET. R A Second 
Ediiimi With Notes of Tour, north of the Aoennincs, including 
Aquilci Victnrs, Fer^a, ^Bnlogua, Piacenza, Modena, and 

UNIVERSITY SERMONS. Preached «t 

Camhridjte, 184.-31 Py 'he latej. J BLUNT, B.D , Mar.aiet Pro- 
fessor ot Divmiiy PbstSvo ’ , 

A POPULAR and UNIFORM EDITION 

o( Canon Robertson 'a History of the Chn^tun C hurch, Irom tha Aoor 
tolic A|je to the ReformauOhg 1317 8 vols post 8vo (To be publuined 

The MODERN STYLES of ARCHITEC- 
TURE By JAMES bFRGUSSGN, FRS A new and revised 
Edilion ) Wiih 300 Illustrations. Medium 8vo. 

HORSE-SHOEING; AS IT IS, AND AS 

I r SHOULD BE By WILLIAM DOUGLAS, late of lothHussan. 
With lllusuauun. Post 8vo 

A HISTORY of the ROYAL ARTILLERY. 

Compiled from the Original Reco-ds. By CapC DUNl AN. RJk. 
Vol 11 Wuh Fruntiapicce and udex. Completing the Work* Svo. 


tnitiona. Post 8vo. 

AN HISTORICAL ATLAS of ANCIENT 


SIGNsS and WONDERS in the LAND Of 

HAM A Dencnption of the Ten Plafues of Egypt, with Ancient an) 
Modern Parallels and Illustrations. By Rev. T S. MILLINGTON. 


THE FRENCH PRINCIPIA. A First 

F rench Course, contambig Grammar Delectus, ExercisM, and Vocabu- 
lanes larao On the plan of Ur William Smith's '• Pnndpui Latina. ” 

The HARVEST of the SEA. A Contribu- 
tion totue Natural and Economic Hwtory of Bnlish Food Fishri, By 
JAME^G BERTRAM New and revised Ediuon With UliulM. 

ADVENTURES on the RIVER AMA- 

ZONS Wiih Notices of Brazilun and Indian I ife ilwing 'GlcVfn 
Year, of Trawl HyH w BVIES, FKOis. New aud re^ 
Eilinon Wiih illustrailons. Poit 8va 


JOHN MURRAY, Albemarle Street. 
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DR. HAUGHTON’S WORK ON ANIMAL MECHANICS 
Second Edition, with ixx Woodcu s, 8vo, doth, price axr 

PRINCIPLES of ANIMAL MECHANICS 

By the Rev SAMUEL HAUGHfON. FRS, Fellow of rnnily 
College, Xkibko , M D Dublin and D C L Oalord 
London . LONGMANS, GREEN, & CO . Paternoster Row 


In One Volume, W cloth, with a6 Permanent Illustrations by the 

Autotype Procesa, price air I 

A PHRENOLOGIST amongst the TODAS ; I 

or, the Study of 1 Primitive Tnl-e in South India History, C hatacter, 
Customs, Religion, Infanticide, Polyandry, Language Hy WILLIAM 
E MARSHAXL, Lieutenant-Colonel of Her Majesty’s Bengal Staff 
Corps 

London : LONGMANS, GREEN, & CO , Paternoster Row 


THE EDINBURGH REVIEW, 

No aSs, OCTOBER, 

Was published on Saturday LAsr, the i8th uistant 



MESSES. TRUBNER & CO.’S 

NEW WORK.S, 


A PRACTICAL TREATISE on MILK 

ANALYSIS (including the Analyiis of Cream, Biiller, and Cheese) 
By J A WANKLVN,MRCb Ciowii 8vo LShortly 

WATER ANALYSIS. A Practical Trea- 
tise on the Exammalion of Polal.le Water By J At FRED wank;. 
l-YN, M R C S , and E 1 CHAPMAN, M c C S Second Edilioii. 

A PRACTICAL TREATISE on PURE 

FERIILISERS and the Chemiral Conversion of Rock Guanos Marl. 
gei"e*rally.Tto'*^riOTf raruaWe‘'pTOS 

fit. M n F CS Demy 8vo. cloth, with aS Illustrative Plates or 
Con&trucuon Plans dra»n tobcale Measun mentu, j^4 4i 

A PRACTICAL TREATISE ON THE 

Manufacture of Soaps Bv the same Author Demy Svo, with nume- 
rolls W^dcuta and elaborate Working Drawings, pp xu -270, 

CENTRIFUGAL FORCE and GRAVITA- 
TION A Uctu.e By JOHN HARRIS, of Monirenl, Canada 
Royal 8vo, pp 94. with Llustrauoos Cloth, js btl Or with Supple- 
ment (A), pp 34, i2f 6d’ 

A CATALOGUE of WORKS (principally 

Americin), in all departments of Natural History, lor hale, by Truo- 
NRR & CIO Post free id 

London TRUBNER & CO , sr and 59, Ludgate Hill 


Just published, free by post for One Stamp 

THE NATURAL HISTORY & SCIEN- 
TIFIC BOOK CIRCULAR 

No T (OCIOBFR), 

CompriMne Valuable Works on Agriculture and Horticulture, Astronomy, 
Botany, Conchglogy, General Natural History, Ori tthology, and Oc»e>.'il 

W WESLEY, a8, Essex Street, Strand, London. 

In 9 vo, cloth, platen, 92 

REPORTS OF THE COMMITTEE ON 
ELECTRICAL STANDARDS, 

Appointed by the British Association for the Advancement of Science, 
X£P/l/Jfr£D sy PERMISSION OF THE COUNCIL, 
Revised by 

Sir W Thomson, LL D F R S . Dr J P Joule, LL D FRS. 
Profs. J. Cuaax Maxwell M.A F,R.S , and F Jen kin, F K S 


■WITH A REPORT TO THE ROY,<CL SOCIETY ON 

UNITS of ELECTRICAL RESISTANCE, 

By Prof F JESKIN, F R.S , 

THE CANTOR LECTURES, 

DELIVERED BY PROF JENKIN BEFORE THE ROYAL 
SOCIETY or ARTS 

Edited by 

Prof Flebming Jenkin, FRS 

Leaden. E. ft F. N. SPUN, 48, Charuig Croea. 

New York . 446, Broonu SlrnL 


SCIENTiFiC AND LITERARY SOCIETIES’ 

LECTUR»S. MEETINGS, &c. 


THE LEEDS 

NATURALISTS’ FILLD CLUB AND SCIENTIFIC 
.V>SOCIATION 

President— T homas Hick, B A. B.Sc. 

Founded March 1S70 . reorganised on a broader basis 
March 1872 


Objecis —I The thorough investigation of the Natural His- 
tory of the West Riding of Yoikshire, more espeelally ottbe 
immodiate neighbourhood of Leeds. 

g The cu tivation of a taste for Scientific Knowledge (in the 
widfst sense of the term) among the inhai itants of Leeds, the 
Lomhmation and strengthening cf individual effort, and the 
atiording facilities for the discussion of papers on scientihc 
subjects 

M EKTINGS er cry Tuesday evening at 8 g.M , at the Mecha- 
niu,’ Institii'e , free to the public. ' 

FIELD EXCURSIONS during the Summer 
Subscnp’ion — 4^ a yerr. " 

During the present quarter the following papers wiil be read i — 
Nov. II — “Snakes,” by Mr F GRhENvvuor), M.R.CS E. 

„ 25 — "The Carboniferous Fauna,” by Mr, J, W. Davis, 
Dec. 9.—“ The Study of Microscojucal Sci.nce,” by Mr. F. 

Hak.h. 

The Meetingson Oct 7. 21, and 28, Nov 4 and 18, and Dec. 
2, will be devo'cd to “ Exhibitions iif Specimens, and Conver- 
sation and the quarter will, be closed by a Microscopical 
SoHce 

The Fauna and Flora of the country wiihm 10 miles of tie 
Town Hall IS now in active preparation, and the Council tDLt 
thid all NaturalisU who are able to assist will at on.e oomniUli. 
cate with the Seureunes, 


JAMES BROBIE, 


W D. ROEBUCK, 



Sunny Bank Tinace, I eels. 
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SCIENTIFIC AND LITERARY SOCIETIES 

( Conttmtfd) 


THE METEOROLOGICAL SOCIETY. 

1873 AND 1874. 


ROYAL GEOGRAPHICAL SOCIETY. 

FoUowi are informed that the FIRST MEETING of the 
ensaiBg Session will be held [by permission of the Chancellor 
and Senate) In the hall ol the University of London, on 
MONDAY, the 3rd, instead of Monday, the loth of November, 
as annonne^ m the Cards oi the Sessional Mee'ings. 

The President, Sir H. Bartle Frerb, K C B , in the chair 

The subject of the evemng, after the President’s Opening 
Address, will be Remarks on the Countries recently visited in 
the region of the Upper Nile, by Sir Samuel W. Bjiker. 

The chair will be taken at half- past 8 


LEICESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 
Session, 1S73 4. 

President— Rev John F Halford, M A 
Ftrsl List of Papers. 

Nov. 3. — “ American Poetry,”* by John Nichol, Esq , LL.D 
Professor of English Literature, Glasgow University - 
„ 17— “Some Observations on Architecture, Public and j 
Private,” by James Thompson, Esq 
Dec. I.— “The Sun,’’* by J M Wilson, Esq., F R A S., 1 
assisted by G M Sbabruke, Esq , F R.A S 
„ 15. — “The Vienna Exhibition," by C G. Merewbthbr, 
Esq 

• At the Temperance-hall at half-past 7 The remainder at 
the Museum at 7 o’clock. 

GEORGE HULL, 

F. J F. KIRBY, 


NEWCASTLE-ON-TYNE 
LITERARY AND PHILOSOPHICAL SOCIETY. 
Lectures— Session, 1873-74. 

Nov 3&S— "The Roman Wall, Rpcent Investigations," by 
Rev.J. C Bruce, LL.D/ 

„ 10 & 12— ’‘Recent Explorations in Moab, Physical and 
Arclueological,” by Rev. Canon Trisjram, LLD. 
FRS. 

„ 21.— “ Robespierre.” Nov. 24.— “Danton," by John 
Morley, Esq , of London. 

Dec. I & 3. — “The Piano its History, Mission, Influence,” 
by Carlo ITessbt. Esq , R.A. 

„ 8. — "Assyrian Legenda" Dec. 10 — “ Pomts of Contact 
between the Bible and Assyrian Inscriptions,” by 
G Smith, Esq., of the British Museum. 

„ 15.—“ The Histone Caves, and their place in Bmtsh His- 
tory.” Dec. 17. — “ The Neolithic Caves, and their 
Evidence as to the Andent Ethnology of Europe,” 
by W. Bovd-Dawkins, Esq., of Manchester, 

1874. 

Jan. 3 & 10 — “ Stein, the Reformer of Prussia,” by Prof. J. R. 
SiKLSV, of Cambridge. 

,, lA — “Society in the North of England in the last Cen- 
tury,” by Edward Charlion, Esq , M D DC L. 
Feb. 9.— “On the Hysical Geography of Inland Seas ” Feb. 

II — “ Foraminiferal Life, past and present,” by W. 
B Carpenter, M D LL.D. F.R S of London 
March 2 8c 4.—“ Travels in the Disguise of a Dervish through 
vanous Countries m Central Asia,” by Prof. A. 
Vambery. of Pesth, Hungary. 

Each Lecture will commence at half-past 7 P m. 

Admission— Free to Members. To others. One Shillmg each 
Lecture. Members may purchase Lectuw Tickets for iw. 6tf, 
each, which are transferable to the members of tbeir families 
only. Teachers of Schools may purchase such Tickets, trans- 
ferable among their pupila Non-members may purchase Lec- 
ture Tickets for the Session, at lar. each 

K. C CLAPHAM, 

R S. WATSON, 

Weitgate Street, October 1873. 


j JCaa. Sees. 


I ffoH. Sees 


MEETINGS to be held at 25, Great George Street, West- 
minster , — 

1873 —Wednesday, Nov. 19, Dec. 17. 

1874 —Wednesday, Jan. 21* , Feb. 18, Masch 18, April 15, 
May 20, June 17. * 

Butmesr will commence at 7 P M * Annual General Meeting. 


MAIDSTONE AND MID-KENT 

NATURAL HISTORY & PHILOSOPHICAL SOCIETY 
President— Rev. J. G. Wood, M.A. F.L S 
Lectures, 8tc., for the Season 1873-1874. 

Nov 14 — “ Spectrum Analysis.” 

Dec. 16. — “ Analysis of ‘ The Bible and the Doctrine of Evo- 
lution’” (W W. Sm)th), by Dr Monckton. 

1874 

Jan. 30 — Annual Meeting — Address by President 

Feb 27 — “ The Brencbley Motto, ‘ Vagor, miror et adors,' ” 
by Rev. D. D Stewart, 

March 24. — The Present State of our Knowledge concerning 
Bacteria,” by E B. Baxter, M.D. 

Lectures have also been promised in the Summer by J. H. 

Martin, “On the Edible and Pouonous Fungi of the District 

by Dr. Lionel S Beale, FRS, by Mr llmton. Rev H H. 

Dobney, and others 


ROYAL CORNWALL 

POLYTECHNIC SOCIETY 

In connection with this Society, classes will be carried on 
during the wmter lor instruction in the vanous b'anches of 
Drawing , and Courses of Lectures will be delivered upon 
Chemistry, Physical Geography, as well as occasional Lectures 
upon other scientific topics. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

/t having been suggested that the pubkcation of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Sden- 
tific and Literary Soi.Teties would be found very useful, not only 
to the members of such Societies, but to all who are interested m 
scientific and literary subjects, the Publishers have determined to 
devote a portion of their advertisement columns to this purpose, and 
Airwrrr/NOTICES OF MEETINGS, SUBJECTS OF LEC- 
TURES, dv., at the nominal charge of One Shilling for each 
insertion. 

The Pubhshen of Nature vMl be glad if the Secretaries of 
Societies will aid them in their endeavours to make this weekly 
' Diary as compete and useful as possible. Notieu intended for 
insertion therein must be sent, addressed to the Publisher*, by 
Wednesday Mornings. 

OFriCE-29, BEDFORD STREET, STRAND. 
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B R O W N I N G’8 

NEW ROTATING BODY MICROSCOPE. 

COMBINING THE ADVANTAGES OF I’lIE ENGLISH AND tONTINENTAL MODES 



The Model Microscope, with highly finiihed Brass Band, X s. d. 
Rack and fine Adjustments to body, with Axis for inclina- 
tion, one I'.yc-jiicre, Concave Mirror, and i-incli Olijective, 
and 1 inch object glasses 5 5® 

Tlie “• Complete ” Micioscope This rnstiiinient has a liigbly 
finished brass Stand, Rack, and line adjustment to body, 
and Met hanieul motions to stage, and is supiihed with an 
Lyc-pieee, and two high-class Objectives, r-inch and j-inch 
of which the pcrfornian''i will be guaranteed . 7100 

The above Instrument, Binoculai 10 10 o 

Stephenson’s New Binocular. 

HSl 0/ VKAOSCO/'/ s I Kin. 

J O H N B R 0 W N 1 N G, 

OPTICAL AND PHYSICAL INSTRLMENT MAKKE TO 
THE KOYAL OBSERVATORY, &c 


63, STRAND, WC and iii, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS 


An Ilhstruled Dencnptivc Cataloijue of Spvctroscopes, 18 Sfaiujis. 


NhtRT.Y KtADY, PKICh ONh (,t IjVI A sr/‘/' K KUY if QUAKIO 

THE LIFE AND HABITS OF 

WILD ANIMALS. 

ILLU.STRAII D BY DESIGNS BY 

JOSEPH WOLF. 

IvNGRAVED BY J W AND EDWARD WIU MPER 
Wiiii Descriptive Ixllcrpiess by DANIEL OtRAUD l.t.lIOl', I.J. S, !• / S 

Thins tile last Series of Drawings wliicti will be maileby Mr Wolf upon wood or upon stone, and itunnULStionalily contains tlie 
most beautiful and original designs that have ever proceeded from Ins pencil. 1 lit si/e of the Engravings 118x6 inches, and they 
are printed on the finest toned paper 

MACMILLAN & CO, LONDON 


PuihAuJ M'lithh Puce One Shtllmg 

A K T 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH (BIOICK EXAMPLES FROM VARIOUS SOURCES, 

KEPKODVCKD 11 Y THE IlKUOlYPt AHD OTHER PL KnfAU/.HT PROCESSES 

Edited by JQHN FORBES-ROBERTSON . 

“ars ARTIS causA, ivaqve hominis” 

Contents for October-— Our illustrations — i. infantile Amusements, 2 “Consolation,” by Henri 
Bource 5 3. "Art and Love,” by J. Berlin A Chapter in the History of recent English Art-Pottery ExhibiUon of 
the Art-Union Prizes. Art Notes and Gossip. Reviews. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLF, 188, Fleet Street, E.C. 

Edinburgh MENZIES & CO. Dublin McGLASHAN & CO. 
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POPULAR TEXT-BOOKS. 


NATURAL HISTORY. 

A MANUAL OF ZOOLOGY, for the Use of Students. With a General Introduction 
on the Principles of Zoology, hy HENRY AI.LEYNE NICHOLSON, M. D., F.R.S.E., F.G.S , &c., Professor of Natu- 
r*l History in the University of Toronto. Third Edition, revised and enlarged. Crown 8vo, pp. 706, with a8o Engravings 
on Wood, I2r. tJ. 

TEXT-BOOK OF ZOOLOGY, for the Use of Schools. By the Same. Second Edition, 

crown 8vo, with 188 Engravings on Wood, 6r. 

INTRODUCTORY TEXT-BOOK of ZOOLOGY, for the Use of Junior Classes. By the 

Same With 127 Engravings A new Edition, 2r. 6d. 

This day is published, 

OUTLINES OF NATURAL HISTORY, for Beginners; being Descriptions of a Pro- 
gressive Senes of Zoological Types. By the Same Fcap, 8vo, with Engravings, li. 6d, 

A MANUAL of PALEONTOLOGY, for the Use of Students. With a General Intro- 
duction on the Principles of Palaeontology. By the Same. Crown 8vo, with upwards of 400 Engravings, i5j. 

GEOLOGY. 

INTRODUCTORY TEXT-BOOK OF GEOLOGY. By David Page, LL.D., F.RQ.S., 

&C., Professor of Geology in the Durham University of Physical Science, Newcastle Tenth and enlarged Edition. 2s. 6J, 

ADVANCED TEXT-BOOK of GEOLOGY. By the Same. Fifth Edition, revised and 

enlarged, Js 6<f. 

GEOLOGY for GENERAL READERS. By the Same. Third and enlarged Edition. 

6s 

HANDBOOK of GEOLOGICAL TERMS, GEOLOGY, and PHYSICAL GEOGRAPHY. 

By the Same Second Edition, enlarged, yr 6J. 

THE CRUST of the EARTH : A Handy Outline of Geology. By the Same. Sixth 

Edition, u. 

PHYSICAL GEOGRAPHY. 

INTRODUCTORY TEXTBOOK of PHYSICAL GEOGRAPHY. By David Page, 

LL.D., FR.S.E., &C,, Professor of Geology in the Durham University of Physical Science, Newcastle. Fifth Edition, 
revised and extended, 2s. 6i/, 

ADVANCED TEXT-BOOK OF PHYSICAL GEOGRAPHY. By the Same. Second 

Edition, enlarged, Jr. 

COMPARATIVE GEOGRAPHY. By Carl Ritter. Translated by W. L. Gage. Fcap. 

3r 6c/. 

SCHOOL ATLAS of PHYSICAL GEOGRAPHY. By A. Keith Johnston, LL.D., 

F.R.G S , &C. A new and enlarged Edition, with Index Half-bound, 12s. 6d. 

GEOGRAPHY. 

A MANUAL of MODERN GEOGRAPHY, Mathematical, Physical, and Political. By 
the Rev ALEXANDER MACKAY, LL.D , F.RG.S., &c. With a copious Index. A New Edition, lowing the result 
of the Census of the British F.mpire for 1871, 61/. 

ELEMENTS of MODERN GEOGRAPHY. By the Same. Twelfth Edition, revised 

to the present time. Twenty-fourth Thousand. 31. 

OUTLINES of MODERN GEOGRAPHY. By the Same. Twelfth Edition, revised 

to the present time. Sixty-second Thousand, u 

FIRST STEPS IN GEOGRAPHY. By the Same. Revised to the present time. 

Forty-first Thousand. 4<f. 

GEOGRAPHY of THE BRITISH EMPIRE, for Young Children. By the Same. 3d. 

SCHOOL ATLAS of GENERAL AND DESCRIPTIVE GEOGRAPHY. By A. Keith 

JOHNSTON, LL.D., F.R.G.S., &c. 26 Maps, with Index. A new and enlarged EdiUon, Half-bound, lar. &/. 

SCHOOL ATLAS of CLASSICAL GEOGRAPHY. By the Same. An Enlarged Edi- 
tion, with Index. Half-bound, 12s. 6d. 

WILLIAM BLACKWOOD ft SONS, Edinburgh and London. 



OcL 23. ‘873! 


NATURE 


cxliii 


MACMILLAN AND CO.’S 

ANNOUNCEMENTS. 


MILTON’S POETICAL WORKS. Edited with Text collected from the beat Authori- 
ties, with Introduction and Notes by David Masson 3 vols Svo. With Two Portraits engraved by C. H. Jeens. (Uni- 
form with the Cambridge Shakespeare.) 

MILTON’S POETICAL WORKS. Golden Treasury Edition. Edited, with Notes, 

&c , by Professor MASSON, Two Volumes i8mo 4r 6 ti. each volume. 

LEONARDO DA VINCI AND HIS WORKS. Consisting of a Life of Leonardo Da 

Vmd, by Mrs. CHARLES W. HEATON, Author of “Albrecht Durer of Nurnberg," &c An Essay on his Scientific and 
Llter^ Works, and an account of his more important Pamtings and Drawings Illustrated with Permanent Photographs 
and Wood Engravmgs. Royal 8vo, 3ij 6<f 

AN ARTjiTOUR in the NORTH ERN CAPITALS of EUROPE. By J. Beavington Atkin- 
son. 8vo. 

THOUGHTS ABOUT ART. By P G. Hamerton. New Edition, revised, with an In- 
troduction. Crown 8vo, 8r. 6d 

SIR JOSHUA REYNOLDS AND HIS WORKS. By J. C. Collins, M A , Fellow of 

Balliol College, Oxford Illustrated by a Senes of Portraits of Distinguished Beauties of the Court of George TII , repro- 
duced in Autotype from Proof Impressions of the celebrated engravmgs by Valentin Green, Thomas Watson, J K. Smith, E 
Fiiber, and others. Folio, 5/ 5r. 

ESSAYS PHILOLOGICAL and CRITICAL. Selected from the Papers of James Hadley, 
LL.D , Professor of Greek m Yale College, &c 8vo, i6r. 

THE SOURCES of STANDARD ENGLISH. By T. L. Kington-Oliphant. Globe 8vo. 

A FRENCH-ENGLISH and ENGLISH-FRENCH DICTIONARY. By Gustave Mas- 
son, B.A, Assistant-Master m Harrow School Small 4to. 

ON SOME INFLUENCES OF CHRISTIANITY upon NATIONAL CHARACTER. 
Three Lectures delivered in Su Paul's Cathedral, February 1873 By the Very Rev E W CHURCH, Dean of St Paul'i. 
Crown Svo, 41 6d. 

THE SILENCE and VOICE of GOD. University and other Sermons. By the Rev. P. 

W. FARRAR, B D , F R.S , Muter of Marlborough College, and Chaplam m Ordinary to the Queen. Crown Svo. 
QUEER FOLK. Fairy Stories. By E. H. Knatchbull-Hugessen, M.P., Author of 

“ Tales at Tea-Time,” &c With lUustrations by S E Waller Crown Svo, 

SYBIL’S BOOK. By Lady Barker. Illustrated. Globe Svo, 4s. 6d. 

YOUNG PRINCE MARIGOLD; and other Fairy Stories. By the late John Francis 

MAGUIRE, M P. With lUustrations by S. E. Waller. Globe Svo, 41. bd 

The STRANGE ADVENTURES of a PHAETON. By W. Black, Author of “A 

Daughter of Heth," &c New Edition, with Illustrations by S. E Waller. Svo, lor. bd. 

TRUE TO LIFE. A Simple Story by a Sketcher from Nature. Crown Svo, los. 6d, 

[Jusi ready. 

The CHILDREN’S GARLAND, FROM THE BEST POETS. Selected and arranged. 

by Coventry Fatuoke. New Edition, with lUuatrations by J Lawson. Crown Svo, fit. 

PRINCESS of SILVERLAND. Illustrated by Sir Noel Paton and S. E. Waller. Globe 

A CHRISTMAS CAROL. Printed in Colours, from Original Designs by Mr. and Mrs. 
TutVQR Crispin, with Illnnuoated Borders. Cheaper Edition. Imperial 410, 21s. 

A SECOND SERIES OF CABINET PICTURES. Reproduced in Colours by R. Clay, 
Sons, Mid Taylor, after J. W. M. Turner, Peraval Skelton, E M. Wimpens, and T. Uwms. Oblong foUo. 42s. 

JOHN GREENLEAP WHITTIER’S POETICAL WORKS. Complete Edition. With 

P(»tmlt engraved by Jeens. iSmo, price 41. 

PRO ‘IB IDYLLS. Old and New. By the Rev. Charles Kingsley, Canon of West- 
minster. Crown Svo, 51. 


MACMILLAN AND CO.» London. 
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TEXT-BOOK BY DR BEALE, F R.S 

AN INTRODUCTION- TO PHYSIOLOGY 

ud MEDICINE . Bioplasm. Pp 350, with >a FUta, 61 ed. 

J & A. CHURCHILL 


W. LADD & CO., 

M VNUFACTURERS OF SCIENTIFIC 4 EXPERIMENTAL APPA- 
RATUS BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN 


New Work by DR LIONEL BEALE, F R S. 

DISEASE GERMS : and on the Treatment 

of the Feverish State s8 Plates, ler 6,/ 

1 . Supposed Nature. II Real Nature III Deatrucliaii. 

J. & A CHURCHILL. 


II & 12, BEAK STREET, REGENT STREET, W, 
199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 


Eifhth Thousand, with 70 Plates, 4 Coloured, cloth, are. 

HOW TO WORK WITH THE MICRO- 

SCOPE By Df Lion.l Beali, F R S 
A Manual of Microscopical Mampulation Esaminmc Objects under 
the highest powers. Photographing specimena, &c. 

HARRISON. PaU Mall 


THE PEN OF TUB DA Y FOR ORDINARY WRITING, 
VERY STRONG AND DURABLE 
23 . 6d per Gross. Sample Box containing 3 Doaen, la. 

THE “NEEDLE” PEN. 


AN EASY INTRODUCTION TO CHE. 

MISTRY For the use of those who wish to acumre an elementary 
knowledge of the suyect, and for Families and rSchools Edited by 
the Rev AarHVR Rieu, MA, late Prrincipal of The College, 
Chester. 

RIVINCTONS, Waterloo Place, Loudon . Oaford and Cambridge 


TO BE HAD OF THE MANUFACTURERS, 

J. A. ICBNNETT AND CO., 

GENERAL STATIONERS, 

23, BERNERS STREET, OXFORD STREET, 

LONDON, W. 


OUTLINES of PHYSIOLOGICAL CHE- 

MISIKY inUudiiig the Quahiative and Quantiutne Analysi. of the 
Tissues. Fluids, and Cacretory Products By CHARI ES H KALFE, 


TISLEY’S IMPROVED FORM OF 

OZONE GENERATOR. 
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AGRICULTURAL PUBLICATIONS. 


THE ENTOMOLOGIST’S 
MAGAZINE. 

Price Sixpence monthly, 94 peges 8vo , with oc< 
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“A CAIilNET OF CURIOSITIES." 

In Two Volume#, Royal Octavo, Price One Guinea. 

Profusely Illustrated by Curious Wood-Engravings, 

Handsomely hound tn cloih 

Edited by Robert chambers, lld., 

THE BOOK OF DAYS. 

A WORK CONSISTING OF 
I 

MATTERS CONNECTED WITH THE CHURCH KALENDAR. 

Including the Popular FciUvaU, Sauntb’ Days, and other Holidays With Illustrations of Christian Antiquities in general, 

11 . 

PHENOMENA CONNECTED WITH THE SEASONAL CHANGES. 

Ill 

FOLK-LORE OF THE UNITED KINGDOM. 

Namely, Popular Notiont and Obcervancea connected with Time* and Seaton*. 

IV. 

NOTABLE EVENTS, BIOGRAPHIES, AND ANECDOTES 

Connected with the Day* of the Year. 

V 

ARTICLES OF POPULAR ARCHiEOLOGY, 

of an Entertaining Character, tending to lUuttrate the Progrett of Cmluabon, Manner*, Literature, and Idea* in these Kingdom*. 

VI. 

CURIOUS FUGITIVE AND INEDITED PIECES. 

VII. 

CURIOSITIES of LITERATURE, and ODDITIES of HUMAN LIFE and 
CHARACTER. 

It hat been the detire of the Editor, by ihit work — while not ditcourayin^ the proyrettive tptrii of the ago— 
to temper it tenth ageetwnate feehngt Unoardt what tt poetical dndj,/levated, honett and of good report ite HAe <M 
national life , while in no way dwcountenaneing great matenal inierettt, to evoke an equal aettyiip in Aou 
feelxngt beyond telf, on which depend remoter but infinitely greater iiUeretti , to kindle and evttain a tpirii 4jf 
patrwttm, tending to unity, peace, and protperity %n our own ettate, while not exclutive of feelingt 
valence, at terell at justice, towardt oikert. It hat been, further, the desire of the Editor that these voluhut mould 
be a repertory of old fireside ideas in general, at Well at a meant of improving the fireside wisdom of ihg 
day. 

W. & R. CHAMBERS, LONDON & EDINBURGH. 

AND ALL BOOKSELLERS. 

rnuMd by R Cuv, SoMs. & Taiuo*. .> 7 .ad t. RMad Hl'l, in th* Ci'y of Uadoa, aad piiWhiud hy KaCMiLUWl I 

u th. uAc., }S, blMckw hctcK, Mew Yntk — TuuakDAV. Occnlnr *j, it,. 





A 'WEEKLY ILLUSTRATED JOURNAL toE SCIENCE 

'lo the soltd ^ound 

Of Nature trusts the mtnd which buUds tor .y'* " —Wordsworth 


No. 209, VOL. 8] 


THURSDAY, OCTOBER 30, 1873 


[Price Fourpence 


M General Poet Office 


The Appnn 
the UaiverMt 
of Durham oc 


UNIVERSITY OF DURHAM. 

to llie PBOFEbSORSHTP of MATUFMATH S, ni 
irham, which is now vacint, will he ma<Je by the Dcjii 
\ ber I «th 1 he fialary x% £ 500 per annum 
Candidatei aie requestd to forwent lh«ir tc^timomalb before No'eml-er 
aoih, W Ao PoanUnds, Fiq , Warden t Secretary Durham, to whom any 
inmurtea reipceting l|)e office must als-> be •ddrc>si«‘d 

ROYAL OfeOORAPHICAL SOCIETY.- 

{hw2rhTp’r|S™n'tL'V«e''Kw“n\T'.mLn«^^ 

the ^rd Koventbrr, it jSostpopied The Subjects for the I vcmr»ir will he 
—The PRESIDENTS <)pr.NINO ADDKtSS Captain Marklums 
(K N ) Recent Visit to Baffin's Day, and the Dij»tovcrir4 ol the J’ofans 
1 he Meaungwitl beheld, as previously announced, on the jrd Novtinber 

^ GEOLOGISTS’ ASSOCIATION 

' Presul.nt-HKNRvWooDWAku, FUS 

Owning Meelmg ol the 'essuiii 1871 74 Pritluy November 7, 1873, wbeii 
llie Luioent will deliver the Innugui'U Addrcui ' 

The Chair will be taken at 8 r m i 

J Looak Wnv Tv, I 

UNNEAN SOCIEfY 

rii'. (tty IS piiWiahed, :i^ce IIJ, the Konrth Part of Vol XXVIll of the , 

TRANSACTIONS OF THE LINNEAN 
S.OCIETY OF LONDON. 

S9ld by leongman and Co , Paternoster Row’ Wby Mr Kippi^t ai the 
Apartments of the hociety, Burlmvlon JHouse, IHbtilaUy , cd* whom miy be > 
h«d all or anj^of the preceding voUipiese . *‘s I 

Fellowaof the Society tare requeited to apply to^r, Kipptst for tin tr ' 
copies^ between the hours of 13 and 4 oMock i 


ROYAL COUNCIL OF EDUCATION.— 

Iho Laboratory and Clas^-rooms of Perners College are open for 
Pupils EVERY DAY and EVENING^ The^ subjetts^of the a^ve 

modctaw^^Analywi ^Iid^iuvesueaiioni^cond. A^.ly 10 Prof 

ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT SIREEI, W 

LABOR ATORV^and C^ASS are^now or ANALYSES^ 

PatenU Condwte^ Oavse* are now forniing^iD^Chennitry, Physics, 
try, bcientihc Dcp-irime t, Royal Polytcchmc Institution 


SCHOOL OF CHEMISTRY, 
eO, GREAT MARLftOROUGH STREET, 
LONDON, tv. 

Directed by AR'i'HUR VACHER, FC.S. 

^ The Insinu tion^ IS esscui \l|y praituAl there are Ho Lertiireiv' X«tQh 

the Course of Study is arrauged to qualify the Student as an Analyst 
and to tnablo him gcncrRllv to apply the science to any branch of industry. 
Hut the Students are frte to pursue their own particular nhiect. 

J he hours are from len to hour On Saturdays the laboratory la re- 
ursed for r^aidies 

I he Charge is Five Pounds per Month. This includes Instruction, 
Ch'micaU, Apparatus, Ac Occas -.nal Students are rewCivid at the ame 
rite, n imely. Ten Shdhngs perMonth for each Hatf <!«> in tlie W -sclc 


KING’S COLLEGE. 

EYF.NING LEf lURFS 


SUNDAY IvECTtURE SOCIETY.— lec- 
tures «tST GE0R<JE’S.HALL, I.4ii,hiim Place crch SUNDAY 
.afternoon at Four prcciwly iund«y, Novtmber a - 

LUD F.ILS^ on ‘'KeccM Investiyii 

lwiior!l»ion £r Faymant ftfihr. ■‘~ 

(ra erved •eata)i(One Shilling 


lithology. — Collections of Igneous, 

Vohmnicanil Mr lamorphlc, and Sedimentary Rock. . also singta Speci- 

m«n,,ofJA'IES R. ORFXJORY, Oeologis- - v 

Covent Garden, W C A large aenea fro* 

Madelia, Gernumy, &c , recently received 


>IonJay» and Thuradayi a 
Ckkmical Am 


microscope 

romplele Mcchaim al Mg 
p'trcsg and lari.e i. >i> l«m 
Guineas (half ot;-K, 


v HAKTI hV 
Fee f'lr the Course, 
Wr N HARIIFY 


-First-class Stand, with 

rmcnt% *, i. it selected ohjectivea, a Rye 



«xkiu 


NATURE 


r<w 


KUPnrjtlS.~BT KOVAL UCTTUUI MTf MT 


WHITE'S MOC.MAIN LEVER TRUSS 

«e munent of Heraio, Thaiu«of 


I ?ArESf°LKVllC“Sn'ng ^ 

that t cHlDot b< deteciod u 
daicnpt v« drcnkr niav he I 
fwrio fit) forinMed 


il in u efiecu, u hen avoldad i a 
jod Ua bod^ whde (Im mturiia 
by £t MOC MAIN PAOjaad 


by poat, OB lha cutcumferenc 
p> bolog uBt 10 the nianua 
JOHN WHITE taS PioeadiUy 


which caanoi 
■ of thabody 


Uouoic M lU o« , aai aaa < 
Umbbcal 40* and Jai dA 


• ELASTIC STOCKINGS, KNEE-CAPS, 

Ac <w VancDM Ve ni and aH caaei of Waaknaa, and SwalUng of tha iagi, 
Spra na, Ac. ey an poroua I Kht in leaiun abj inexpauivo, and dnwa 
n over an ordinary Mock n( Pnca u id. V ^d loi and idi «ack 


lORM WHITE Man 


THE ONLY CHEAP FARMERS NEWSPAPER. 

the chamber op 

AGRICULTURE JOURNAL 

AND FARMERS CHRONICLE, 


AGRICULTURAL PUBllCATiGKS, 


THE “proportionate 

■ ~ ■ briBina; Qualltoa of nearly all tjla 1" " “ ‘ ' 

by Farmart alao lha Manunol Vain 


jOftHttfa aftii Pnu, 

It a clearly a very dkafitl indieator«|rth« valuM of tha iboda oc eattlm 

Iha^^ cannot fall to ba Y uyi^ tful to lha kaapera of honaa anl( 
aaat aiMk and t w II ba an aYe.dHhw to many who will perceive how it 
I the^ have been ao often d aapp^^pT after g vmg large pncea for ftuidy v 


'—S^rttrr T nut 
veryuaefuT able The 


mend our ag ciTtural fronds to invest a sb^ng and procure 
Mbiet pul bthed by the Africultaral and HotucuTlural AsaociatioB.1HMt<mf 
andlPa/tr 


Pnca One Sh Ulng Pott Free 

THE ’agricultural ECONOMIST 

A Monthly ^00 na eonta ^ng l^poru kod^r «» '*•' 1 , 


bc^vcm^ and. 


encouragement of Co.opetation m Agr cu 

Pr ce &/ per month or yA per annum Poat Free. _ 

Vote I II and III of the Agricultural Econom st forvtye tSyi »gi 
187J pnee jt 6 d each * 
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CLARENDON PRESS PUBLICATIONS. 


A treatise on ELECTRICITY and MAGNETISM, By J. C. Maxwell, M.A., 

F.R S , Professor of Experimental Physics in the University of Cambridge 2 vols. 8vo. 

ELEMENTS OF NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 

and Prof P G TAIT. Part I 8vo 91 

The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 

Professor of Geology in the University of Oxford With Uolouied Map and numerous Illustralions 8vo 21 r 
“ It does not often fall to our lot to open a book devotcil to .Siieiice, and to derive from it the large amount of pleasuie, and at 
the same time of real iiistruetion, whuh ive have found m the pages of this volume ''--Atheiiaum, 

“ We believe that the book will remain foi a very long time the standaid woik on geology of the sceondary iiciioil " —1 all 
MM Gatrtle 

VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 

8vo loj (id. 

“ Professor Phillips has undertaken to give an autheiitie history of Vesuvius Irom the diys of C rassus to the end of 1S68, and to 
explain the phenomena of the burning mountain according to the laws of a iigid induction Ills pl.in has been successfully earned 
out, and has resulted in a work of high value "—Pall Mall Cazeth 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 

practical Observatory work With 224 Illustrations and numerous labics lly G. !• CllAMlil' Kb, IRAS, Barrister-at- 
law. Demy Svo. cloth, 856 pp , price 2rr 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc , Professor of 

Chemistry, University College, London New Edition, with Solutions. Extra fcap Svo ( loth, price 8r 61/ 

“ A too rare example of what a good elementary text-liook 111 any science ought to be the language brief, >iimplo, exact , the 
arrangement logical* tleveloping m lucid order principles from facts, and keeping theory alw lys dependent upon observatinn . a 
book that keeps the reason of the student active while he strives to nuastci details difficult but nevei without interest 
£xamtfter 

EXERCISES IN PRACTICAL CHEMISTRY. By A G. Vernon Harcourt, M A., 

F.R.S, .Senior Student of Christ Church, and Lee’s Rc.adci m Chemistry, .and H G MADAN, hf A , Fedlow of Queen’s 
College, Oxford. Series I , Qualitative Exercises Crown Svo price yr 61/ Second Edition 

"The volume Is intended as a companien to the valuable and suggestive work on ‘'IheoictKal Chemistiv,’ by Professor 
Williamson It constitutes a complete guide to rjiLilitative Chemical Analysis Ample instnietions are givi n to the student 
at every step, and the instructions are fuither enforced by excellent illustiations The first poitioii coiisisis of m examination 
of the principal gases, and of the principal radicles and ihur salts, whilst the sciomi Inals of ihe systematic analysis of a 
single salt The appendix contains a variety of useful tables Many useful practical hints arc dispeised thioughuut ills 
volume, which is one worthy in every respect of a place m the Clarendon Piess Senes "—AMital Timer 

AN ELEMENTARY TREATISE ON HEAT By Balfour Stewart, LL D . F R S , 

Professor of Natural History in Owens College, Manchester Extra fcap Svo with numerous Woodcuts and Diagrams, yc 
New Edition, revised and enlarged. 

" ’The publication of this manual is exceedingly well-timed , it includes within narrow limits Ihe leading facts and principles of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only rc<iuirts ordinary intelligence on 
the part of the reader ." — Sjiectator 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 

Anatomical Investigation, and Illustrated by Destnptions of Specimens and of Figuies By GEORGE ROI.LESION, 
M D., F R S , Linacre Professor of Physiology, Oxford Demy 8vo. pnee tfer 

" Teacher and'studeiit alike will rejoice over this volume It supplies us in a thorough, yet i-asily-maslered, m inner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the dcscniiuons being drawn m 
order from every sub-kingdom and each class of the animal world ’’—Spalatai . 

“ A book of the highest character and value ” — Atien.rum 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S, Savilian Professor . of 

Astronomy m the University of Oxford. Crown Svo. price yr (id. 

AuSYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 

lUostrations drawn by A. Macdonald, 01 the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap Svo. price ^s 6a'. 

“ The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by «>od sense, ind is so clearly written tbatmo one can mistake its rules.”— Zawr/. 

A ^rIbATISE on natural PHILOSOPHY. By Sir William Thomson, P.R.S., 

Professor of Natural Philosophy in the University of Glasgow, and P. G. TAI’P, M A., Professor of Natural Philosophy in 
the University of Edinburgh Volume I. [A New MdUton tn ihe Prtse. 

MACMILLAN & CO., LONDON. 
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SCIENTIFIC AND LITERARY SOCIETIES' 

LECTURES, MEETINGS, &c 

TORQUAY 

NATURAL HISTORY SOCICTY, 
Programme of Lectures to be delivered on Mondays during the 
Session 187J-4, at Die Museum, Park Place, 
Commencing precisely at Twelve at Noon, and closing precisely 
at One o’clock. 

Nov. 3, — Introductory Address, by Rev T. R R S rEBBiNc., 
M A , President. 

,, to — “ Ferns," by Dr WllKS. 

„ 17.—*' The Flint Implements found tn Kent’s Cavern,” by 

W PENl.LllY, F R S, &c 

,, 24 &. Dec I. — "The Catacombs of Rome” (two lectures), 
by Kev W K BKtnvMtm, M.A 
Dec 8 — "The Time of Pericles,” by Rev G. C Sw^tNK, 
M.A 

„ 15 — “ Aquatic Birds and Naval Architecture,” by S. 

„ 22 & 29 — “ Electnclty and Macnetism” (two lectures ; e\- 
penmenls by Mr Viccars), by E Viviw, M A 

1874, 

Jan. 5 — "The Greek Lyric Poets,” by Rev G. C Swwne, 
M A 

,, 12 — "The Feudatory Chiefs of India,” by I, B Bow- 
RING C b I 

„ 19 — " Sound, scientific.xlly and practically considered,” by 
W H Grattann. 

,, 26. — "The Natural History of the Ancients,” by Rev R. 
Ckesswkil, M a 

Feb, 2.— “Witches and Witchcraft,” by Rev G. T. Warki-r, 
M A 

„ 9 — "Apes and their Allies,” by Dr WliKS 

,1 16, — "Tilings convenient for Social Life,” by Rev. Trea- 

surer II AWKER, M A 

„ 23. — "The Life and Songs of Theodore Komer,” by W 

H. Grattanh. 

March 2. — "The Picturesque," by K Vivian, M A 
,, 9 — “ Physiology of the Brain,” by Di Wilks I 

„ l6.— “Mysore,’’ by L. B liouRiNt., C S I j 

„ 23. — "Characteristics of Language,” by Rev. G C. 

SWAYNB, M A. ' 

„ 30— “Some Etymologies,” by Rev. s (’ Davis, M A 
April 6 —“Fossil Organic Remains,” by W. Pem.li LY, 

F U.S., Rc 

„ 13. — “The Ear , its Construction and Adaptation m Man 
and Lower Animals,” by Dr C Pagli Blake. 

,, 20.— "The Punjaub," by I fl Bov ring, C S.l 
„ 27 Mont Blanc and its attendant Mountains,” by Dr 
Wilks 

Monthly Meetings of the Members, for reading and discussing 
Original Papers, are held at the Museum, at 8 pm, and on the 
second Wednesday in every Month 

WM. FENGELLY, //a«. Arc 

NOTTINGHA»r 

LITERARY AND PHILO.SOPHICAL SOCIETY 
Tenth Session, 1873-74 
President— Rev J F. McCai 1 an, M.A 
Oct 23 — Conversazioni in the Rooms of the Art Museum 
,, 30 — Inaugural Address by the President 
Nov. 13. — Illustrated I.ecture by J. M. WlESOv, M A , &c, of 
Rugby, on "The San.’^ 

„ 27 — Lecture by A S Wn kins, M.A , Professor of Latin 
and Comparative Philology at Owens College, on 
“ The Legend of Language ” 

Dec II.— Lecture by T ArrrFBV ‘stei’HENson, M D., on 
“Lord Lytton and his Works” 

,, 18.— Lecture by E J Lowi, h R .S , on “Scientific 
Researches.” 

A IRVING, S« 

The Natural Science Section holds its meetings in the Society’s 
room on alternate Fridays, at 8 o’clock. 


SQCIETY of BIBLICAL ARCH.®OLOGY, 

9, CONDUIT STREET, W. 

On Tuesday, November 4, at 8 30 p m , the following papers 
wilt be read On Fragments of an Inscription giving pnrt of 
the Chionology from which the Canon of Berosus was copied,” 
by Gao Smi i ir “ On a new Fragment of the Assyrian Canon 
belonging to the Reigns of Tigklh-Pilescr and bhalaiaue|er," 
by Gfo. Smith 

W. R. COOPER, Secreiao'. 

THE LIVERPOOL 

SCIINCE LECTURE ASSOCIATION. 

I’lesideiit— The Mayor oi Liver idol. 

Sissuin Firsl, 1873-4 

The ( ommittee luive arranged for the following Lectures to 
be delivered dui mg the ensuing Session — 

Nov 12 — “On Spectrum An.alysis .md some of its Applica- 
tions,” giving special attention to the astronomical 
results Illustrated with the electric light and dm- 
grams By Dr lIuw.iNS, F.R S , ic. 

Dec. 19 — “On Kent's Cavern, near Torquay, Devonshire,” by 
William Pengkllv, !• Kb, iVc Mr, Pengelly 
has devoted several years m csploring this cavern ana 
bringing to light its pichistoru. remains. 

1874, 

Jan. 14— "On the Analogy of Light and Sound,” by Prof, W 
F' Barkfi r, F'.C is Illustrated with numerous 
experiments, 

Feb. 21 — " On Recent Advances in Solar Physics,” by J. Nor- 
man Lockyfr, F.R S , *c. With clectriral illus- 

March 12 —"On Radiant I.iglit and Heat.” by Prof. Balfopr 
.S iFWARi, F' k.S, Ac Professor of Natural History 
in Owens College, Manchester. Illustrated with 
the electric light and by nutnetous experiments. 

The Lectures will commence at haif-past 7 p.m. precisely, 
m the < oncert Room, St George’s Hall. 

Season Tickets for ladies and gentlemen, price 8' (iJ each, 
entitling the holders to reserved seats, may be obtained by ap- 
plication to the Secretary or to the Treasurer, Mr Tames N. 
bhoolbrcd, C E , 3, York Bmldingi, 1 )ale Street, Liverpool. 
The seats will be reserved only until 7 25 p m 

Single Tickets, unreserved seats, Two Shillings each, may be 
had fiom the above, or from William Potter, 30, Exchange 
•Street, East , Rockhff Bros 44, Castle Street ; A Abraham 
and Co., Opticia-s, 20, Lord .Street, Clay and Abraham, 87, 
Bold Stieet , Mott and Sons, 32, Church Street, 

ISAAC ROBERTS, F G S , //oh. 

2O, Rock Paik, Rock Feiry. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

/I /uaimg befit sug^esled that the publuatton of a weekly Diaif 
in Nature of the Meetings, &c of the vanout pyat>maal Scien- 
tific and Literary Societies wotUJ be found very uiefuJ, not only 
to the Mtmbeis oj meh Soiielus, but to all who are interested m 
scietUtfic and hierary subferts, the 'Fuitfs/urs have determined ta 
devote a portion of thetr Advei tisement columns to this put pose, and 
fa NOTICES OF MEETINGS, SUBJECTS O? L^iC- 
TURES, Cre, at the nominal iharge 0/ one shtlltng for each 
iKseition 

The Publishers of Nai URE will be glad ^ the Secretaries op 
.Socuties sjtll aid t/um tn their endeavours to 'make thus weekly- 
Dtaty as compute and useful as possi/de Notices tnh^itd for 
inset tion therein must be sent, addressed to the Publisbets, by 
Wednesday Mornings 

Offick-29, BEDFORD STREET, STRAND 
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DIARY OF SOCIETIES 

SUNDAY Novembbs a 

Lecture Society at 4.— Recent Inveai gations into the Fund ons 
ofaiffeteit pane of the Bran Dr W B Carpenter 

MONDAi Novemoer 3 

$h>VAL IHSTITUTIOK at a —General Monthly Meet ng 
Society op Bibl c* Abch« lo y at 8 30 —On F RmenU of an Inacnp 
Bon irtving part of the C hronology f om wh ch he C anon f Be ows wai 
copisd Gkorge Snuth —On a new Frugme t of ho Assyr a Ctno be 
loogii g to the Re gns of f glath P Icher and bl al ane cr Geo Sm th 


j The Secreta y —On the Myology of the OA a,.. p - 

iatitt J Bc^w ck Perr n Oese pt on f seve al new spec C8 of U rnni 
Lepidoptcra Mo tagu K Butler 


Rqval M Cl 

—fruitier re ra cne«v nio ir 
DdUager and Or 1 ) itda. c 


f the Monad Kc W H 


In 8vo cloth platcA ^ 

REPORTS OF THE COMMITTEE ON 
ELECTRICAL STANDARDS, 

Appo nted by the Bnt Assoc ation for the Advancement of Sc ence 
XEPJirNTFD Bl PFBAf/SS/OU OB THE COUNCIL 
Revsed by 


WITH A REPORT TO IHF ROYAL SOCIETY ON 

UNITS of ELECTRICAL RESISTANCE. 

By Pof F JENKIV 1 R.S 

THE CANTOR LECTURES, 


ProfFiPEVN Jenk N FRS 


TEXT BOOK BY DR BEALE F R.S 


J & A CHURCHILL 


New Work by DR LIONEL BEALE FRS 

DISEASE GERMS and on the Treatment 

of the Fevenah State a8 Platet ur Srf 
I Supposed Nature II Real Nature III Destn ct on. 


DR. HAUGHTONS WORK ON ANIMAI MECHANIC-, 
Second id t on w th Woodc a 8vo oil pr ce a r 

PRINCIPLES of ANIMAL MECHANICS 

By the Rev SAMUEL UAUOHTON t R S Fello* of I > 
Cdilege Dublin M D D bl n and D CL Uafo d 
London LONGMANS GREEN & CO Paternoster Row 


Py Profe lo PARRISH 
London Pko ost and Co 3fi Hen et a ' 


Now ready llustrated cap 8 o cloth 6 \ 

OUTLINES of PHYSIOLOGICAL CHE 

MISTRY 

SiTli Cantab Thy cUn to the be 

Thlt little book will lupply a want wl ch s a e y felt by eachers of 
pnualcnl phytiology It a a short and tin pie Uborato y gi de on a n ng 
«0 nioto theory than iB nei.etsary for tho comprehe » on ortho facts and no . 
ntpN fuett than are really wan ed by ttudents’ — /,«» »r May 873 
" No bettor fuide to phyt 0 og cal chem stry, pract cal and thcore cal t 
iww Evailaole for tho Englsh readng btudent —Medual C mes and ■ 
emut Aug 9 1873 { 

London H K LFWIS 136 C 


r/SLEY S IMPKOVLD FORM OF 

ozonp: generator, 

Wl ch givea abundan« of Orone and not I ble to be brokm 

Nature J ne laand ip 1873. 
AND AIL KINDS OF 

Electrical, Physical, d Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, SW, 

( rbree minutes walk from South Kensington Museum) 


HOLIDAYS ON HIGH LANDS, or, 

EtAwiitM tad Inddeati in Search of Alp no Pluott By th* Rey 
If Mr^MlLLA^ LL D Author of BltO* Teachinga in Na 

in the author hat completed the journal ofhb tour !a Norway 




v...— . regarding the distribution of Bnt sh and 
the geological changes connected with thorn hat alt 
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